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[bookmark: _Toc389722539]Purpose of the document/Introduction to Economic Analysis

The purpose of this document is to provide guidance and instructions on how to prepare an Economic Analysis (EA) of FAA programs for the Initial Investment Decision (IID) and the Final Investment Decision (FID) as required by the Acquisition Management System (AMS).  Economic Analysis utilizes the four analyses conducted while creating the Business Case – Cost, Benefits, Risk and Schedule- to ascertain the financial viability of a proposed capital investment.  Economic Analysis evaluates quantitative cost and benefit information for alternative solutions against an operational shortfall or requirement. Proper use of this information leads to efficient allocation of scarce funding resources. It is important to remember that economic analysis is only one of several decision criteria that are available to the decision-maker.  
This document builds upon existing guidance available in the IP&A library.
   
[bookmark: _Toc386542736][bookmark: _Toc386543274][bookmark: _Toc386542737][bookmark: _Toc386543275][bookmark: _Toc386542738][bookmark: _Toc386543276][bookmark: _Toc386542739][bookmark: _Toc386543277][bookmark: _Toc386543278][bookmark: _Toc389722540]Introduction to Economic Analysis

EA compares benefits and costs.  The EA Tool performs a statistical combination of discounted yearly costs and benefit streams to determine the economic merits of an investment.  Cost and benefit inputs must be reviewed and validated prior to using EA Tool.  The EA Tool determines the following high confidence economic metrics used by decision-makers:
· Net Present Value (NPV)
· Benefit-Cost Ratio (BCR)
· Payback Year
· Internal Rate of Return (IRR)
This guide is intended to walk you through the process of performing an Economic Analysis.   The guide also tells you how to prepare the prerequisite inputs and how to evaluate their quality, before entering them into the tool.  This is accomplished though a rigorous Quality Control process, which audits all inputs into the tool.  There is also a validation and verification process that checks all processes, procedures and methods used to create these inputs. It is only after these have been successfully accomplished that the inputs are entered into the EA tool.
 
[bookmark: _Toc386542741][bookmark: _Toc386543279]The EA Tool provides a simple means of using Excel™ & Visual Basic for Application (VBA) macros, to combine risk-adjusted costs & benefits to produce statistically based economic metrics.  Excel™ is the only software required.  Crystal Ball or other specialized statistical risk and uncertainty analysis software are not required to run the tool, although they are required to generate the risk adjusted cost and benefit data distributions as inputs to the tool.

[bookmark: _Toc386543281][bookmark: _Toc389722541][bookmark: _Toc380560306]Inputs to EA Tool

· Life-cycle period in years 
· Base Year
· Risk-Adjusted Base Year Costs (RABY) – total of each Work Breakdown Structure  WBS for each year of the life-cycle
· Cumulative Distribution Function (CDF) of total cost
· Risk-Adjusted Base Year Benefits – total of each benefit category for each year of the life-cycle.
· Cumulative Distribution Function (CDF) of total benefits
· Discount Rate

[bookmark: _Toc380560307][bookmark: _Toc386543282][bookmark: _Toc389722542]Outputs of EA Tool

· Risk-Adjusted  Benefit-Cost Ratio
· Risk-Adjusted Net present Value
· Risk-Adjusted  Payback Year
· Risk-Adjusted Internal Rate of Return

[bookmark: _Toc386543283][bookmark: _Toc389722543]Roles and Responsibilities 

The first time the EA Tool is used will be in preparation for the Investment Planning and Analysis (IP&A) Independent Evaluation Review (IER).  Prior to the IER, the cost and benefit data should be reviewed as part of the Manager’s Business Case Review.
  
[bookmark: _Toc380560309][bookmark: _Toc386543284][bookmark: _Toc389722544]Lead EA Tool Analyst/Business Case Analyst

· Confirm with Cost Analyst and Operations Research Analyst in determining their life-cycle period is aligned.
· Coordinate base-year.
· Coordinate discount rate.
· Ensure Cost Analysts and Operations Research Analysts are applying factors uniformly.
[bookmark: _Toc380560310][bookmark: _Toc386543285][bookmark: _Toc389722545]Cost Analyst

· Provide annualized Risk-Adjusted Base Year Costs (RABY) – total of each WBS for each year of the life-cycle.
· Develop the Cumulative Distribution Function (CDF) of total cost.

[bookmark: _Toc380560311][bookmark: _Toc386543286][bookmark: _Toc389722546]Operations Research Analyst

· Provide annualized Risk-Adjusted Base Year Benefits – total of each benefit category for each year of the life-cycle.
· Develop the Cumulative Distribution Function (CDF) of total benefits.

[bookmark: _Toc389722547]Quality Control (QC) Process

To ensure that the inputs to the EA Tool are accurate and of high quality, it is essential that the quality control process is followed when reviewing the costs and analyzing benefits inputs.

[bookmark: _Toc389722548]Cost QC

The FAA has adopted the Government Accountability Office (GAO) Cost Estimating and Assessment Guide as its standard and published its own Guide to Conducting Business Case Cost Evaluations. The goal of both these documents is to guide FAA cost estimators, financial analysts, and program analysts to develop cost estimates that incorporate the GAO best practices and meets FAA verification and validation requirements.  
The purpose of cost estimate quality control is:
 
· To establish the estimate has a logically sound basis
· It  describes an  executable program 
· The programmatic ground-rules and assumptions reasonable  
· The  data sources are reasonable and accurate and can  be cross checked with other sources 
· The cost and schedule estimates are logically consistent 
· Programmatic risks and estimation uncertainty are sufficiently captured in the estimate. 
  
Quality control includes the practice of auditing the cost estimate and ensuring that work is done correctly.  It includes checking all of the numbers and ensuring traceability and accuracy of spreadsheet formulas.
  
The following are good questions to ask when reviewing the basics of the estimating spreadsheets:

· Does the document self-check? 
· Do all the numbers in the report and spreadsheets produce traceable and consistent results? 

This practice includes:

· Tracing spreadsheet cells
· Checking links
· Checking math and formulas
· Checking information sources
· Cost risk calculations
  
A clear understanding of the estimate’s components and their application is needed to adequately satisfy this practice.

In addition to auditing the calculations in the cost estimate, it is imperative that the cost and schedule estimates should be compared to ensure they describe the same program, with the same Work Breakdown Structure (WBS) element definitions and time phasing. The same assumptions documented in the Cost Basis of Estimate (BOE) should be used to build the resource loaded schedule.  Schedule assumptions should be documented at an appropriate level of detail.  A cost and schedule cross-walk (side by side quality control check) verifies that the cost and schedule estimates are built upon the same assumptions and ground-rules, and that cost and schedule durations and resources are consistent between the two estimates.  Early evaluations and consistent communication between cost and schedule estimators are vital to producing a useful, coherent and integrated program baseline.
While aligning the schedule and cost estimates as well as performing basic checks for arithmetic accuracy and internal spreadsheet controls, estimating techniques for each cost element must be reviewed.  Based upon the estimation method chosen, the following questions should be answered before using a cost estimate in the EA Tool.

Analogy:
 
· What heritage programs and scaling factors were used to create the analogy?
· Are the analogous data from reliable sources?
· Did technical experts validate any scaling factors?
· Can any unusual requirements invalidate the analogy?
· Are the parameters used to develop an analogous factor similar to the program being estimated?
· How were adjustments made to account for differences between existing and new systems? 
· Were they logical, credible, and acceptable?

Data collection:
 
· How old is the data? Are they still relevant to the new program?
· Is there enough knowledge about the data source to determine if it can be used to estimate accurate costs for the new program?
· Has a data scatter plot been developed to determine whether any outliers, relationships, and trends exist?
· Were descriptive statistics generated to describe the data, including the historical average, mean, standard deviation, and coefficient of variation?
· If data outliers were removed, did the data fall outside three standard deviations?
· Were comparisons made to historical data to show they were an anomaly?
· Were the data properly normalized so that comparisons and projections are valid?
· Were the cost data adjusted for inflation so that they could be described in like terms?

Engineering build-up: 

· Was each WBS cost element defined in enough detail to use this method correctly?
· Are data adequate to accurately estimate the cost of each WBS element?
· Did experienced experts help determine a reasonable cost estimate?
· Was the estimate based on specific quantities that would be ordered at one time, allowing for quantity discounts?
· Did the estimate account for contractor material handling overhead?
· Is there a definitive understanding of each WBS cost element’s composition?
· Were labor rates based on auditable sources? Did they include all applicable overhead, general and administrative costs, and fees? Were they consistent with industry standards?
· Is a detailed and accurate materials and parts list available?

Expert opinion: 

· Does quantitative historical data back up the expert opinion?
· How did the estimate account for the possibility that bias influenced the results?

Extrapolation from actuals:

· Were cost reports used for extrapolation validated as accurate?
· Was the cost element at least 25% complete before using its data as an extrapolation?
· Were functional experts consulted to validate the reported percentage as complete?
· Were contractors interviewed to ensure the cost data’s validity?
· Were recurring and nonrecurring costs separated to avoid double counting?
· How were first unit costs of the learning curve determined? What historical data were used to determine the learning curve slope?
· Were recurring and nonrecurring costs separated when the learning curve was developed?
· How were partial units treated in the learning curve equation?
· Were production rate effects considered? How were production break effects determined?	

The flowing table can be used as a guide to assist in the evaluation of the inputs.


Sample Validation Table for Cost Estimates (From Business Case Evaluation Guide)

	Estimate Component
	Evaluation practices / Verification Criteria
	

	Technical Description
	Evidence that the estimate maps to the Technical Baseline.
	

	Program Schedule and Quantities
	Key acquisition events and milestones for the years covered by the cost estimate, summarize the quantities to be purchased and installed by fiscal year.
	

	Acquisition Strategy
	Identify acquisition strategy documents used to prepare the cost estimate.  Describe how the acquisition strategy affected the estimate, or how contract information was used to construct the estimate.
	

	Inflation Rates
	Describe the source of inflation rates used to adjust Constant Year cost estimates to Then Year dollars.
	

	Ground Rules and Assumptions
	Identify key technical and programmatic conditions, estimating ground rules, and assumptions that underlie the estimate.
	

	Development Methodology
	

	Staff-loading
	Identify direct and indirect labor rates, the costs that are included in the rates, how the rates were determined.
	

	Catalog Prices/Vendor
Quotes
	Identify the materials and purchased parts, the source of estimated prices, any crosschecks performed.
	

	Factors
	Describe the source of the factors and how they were applied.
	

	Analogy
	Identify the analogous systems and explain how and why the analogy was used.
	

	Extrapolation from actuals
	Document actual costs and explain estimator’s extrapolation rationale.
	

	Parametric – Include Cost Estimating   Relationships (CERs)
	Identify the statistical analysis performed to find a relationship between data points and the resulting parametric equation. Explain estimator’s application of the CER.
	

	Bottom-up
	Identify all labor and material comprising the system, the associated unit costs and quantities.
	

	Cost Models
	Describe the estimating models used and how they were applied.
	

	Estimator Judgment
	Identify who provided the estimate, the methodology, and how and why the method was used.
	

	
	
	

	Time Phasing of Costs
	Describe the analytic approach used to distribute the WBS element’s estimated costs across fiscal years.  Ensure transition of costs/cost activities from F&E to O&M.
	

	Calculations
	Identify the inputs and algorithms or equation for each cost element.
	

	Data Sources
	Identify sources of cost and technical data and parameter values.  Describe procedures, if any, used to normalize those data.
	

	Risk Adjustments
	For each cost element, are the procedures used to adjust the most likely cost for risk clearly stated?  Is the amount of the risk adjustment stated in constant-year dollars? 
	



[bookmark: _Toc389722549]Benefits QC

Concurrent with the cost QC review, the benefit inputs must undergo a quality control process as well.  This process should be conducted consistent with the Business Case Benefits Estimating Guide as well as the Business Case Evaluation Guide.  As part of this QC process, it is essential that the analysts perform a thorough review to ensure that the analysis is free of mathematical errors and problems related to model links and inputs. The analyst must be able to trace the associated calculations and see how adjustments to variables and/or equations change the outputs. It is a good idea to perform a sensitivity analysis periodically so the entire Investment Analysis team can better understand implications of assumptions that are made during the course of the benefits analysis. 

As part of the benefits analysis, it is also essential that the deployment schedule reflected in the benefits analysis is consistent with other analyses of the program, i.e., the cost estimate, the Implementation Strategy and Planning Document ( ISPD) and other program documents. The program office’s Operational Readiness Date (ORD) or Full Operating Capability (FOC) dates are used to phase in the achievement of the program’s benefits. 
While the primary impact of schedule analysis is to capture the starting point when benefits begin accruing, other factors can cause the benefits to be phased in over time, such as equipage (avionics) rates and controller acceptance/training. When comparing different alternatives it is important to be aware that different options will often have different schedules that will affect the accrual of benefits.  Absent more specific information, our standard practice is that one third of the total benefits accumulate each year for the first three years of a system’s implementation. 

Estimating techniques for the key benefit elements must be part of the review; they help ensure that the results look “reasonable”.  One particular element to review is the portion of the benefits pool/shortfall that is being addressed by the program.  Another key element is the uncertainty range of the risk adjustments.  If the ratio of the 20th percentile and the median of the benefits CDF is greater than 0.9, the analysis should understand why this narrow range is appropriate.
 
Similar to cost sensitivity analysis, one method of examining the risk for acceptable range is to create a “Tornado” chart.  This chart displays the max/min impact on the estimate of individual risk parameters (e.g., allowable gate time or inter-arrival time variance).   Many Monte-Carlo software packages (e.g., Crystal Ball) will automatically generate a tornado chart.

In addition to the elements below, the Benefits Analysis Review Checklist contains review questions that should be asked during this phase of the process. For example:

· Are the data sources recent enough for credibility and applicability? For example accidents from 20 years ago would not be considered relevant, while flight track data from 2 years ago may well be fine.
· Are there specific examples of the problem, for example, detailed flights and issues?  This is important in the validation that it really is addressing an existing problem.
· Are the objectives of the program are attainable and measurable?

[bookmark: _Toc389722550]Inputs to the EA TOOL/Applying Risk 

The inputs to the EA Tool are risk adjusted cost and benefit point estimates, synchronized to the schedule estimate, with uncertainty applied to create Cumulative Distribution Functions (CDFs). 
 
[bookmark: _Toc389722551]Incorporating Risk into Cost Estimates 

Cost estimates are fundamentally predictions and approximations of the future.  Cost estimates capture as much deterministic cause-and-effect behavior that is reasonable based upon sound judgment, experience and available information.  Combined with reasonable and well thought out ground rules and assumptions, this process results in a comprehensive and credible point estimate.  It is an estimate based on methods such as analogy or expert opinion.  It contains no information regarding risk.
   
To develop a risk adjusted cost estimate for use in the EA Tool there are three primary and distinct sources of risk that can affect a point cost estimate: estimation uncertainty, risk, and estimation error.  The quantitative method used to describe the particular uncertainty depends on quality, quantity, and source information and method used to estimate the cost.
The most important limitation regarding risk adjusted cost estimates is that they cannot be added (rolled-up, summed) to find the most likely cost of any parent WBS element (or total the total program).  Once uncertainty and risk have been accounted for in the estimate, you will see that the sum of most likely element costs is not equivalent to the most likely cost of the overall program.  The reason is that the mode is not equal to the mean for any development cost, as development cost distributions tend to be right skewed (mean > mode).  It is therefore important that in developing these most likely costs for the WBS elements in your estimate, you are also considering the uncertainty in your estimate. 
Estimation uncertainty, alluded to in the previous section, quantitatively describes the uncertainty of the assumptions, the input parameters (e.g. SLOC, FTEs, quantity, inflation parameters, analogous systems), associated with a particular WBS element. All WBS elements should contain estimation uncertainty or describe a sufficient reason that there is no estimation uncertainty for that particular WBS.  Sufficient reasons for a WBS element not containing estimation uncertainty would be: 

· The element is entirely composed of Commercial off the Shelf material 
· An awarded FFP contract with a highly reliable contractor
· An awarded futures contract, etc.
 
To be thorough, each WBS should be evaluated for potential risk rather than assigning risks on an ad hoc basis.  Occasionally some WBS elements will have a small or zero risk range.  Generally, relatively few WBS elements account for the most risk in an estimate.  Software development, system integration (especially integration of COTS products), system performance requirements (e.g., human factors, safety, and security requirements), and test and evaluation are commonly high risk activities.  The cost analyst’s primary sources for this data is project SMEs and historical data.
  
Risk adjustments quantitatively describe programmatic “known-unknowns” which are known potential deviations from a nominal program baseline.  Risks are probabilistic, in that they have a quantified impact and likelihood.  How the risk is quantified will depend on its nature and the intended risk mitigation plan (Acceptance, avoidance, control and transfer).

Estimation error results from the inexact methods by which estimation uncertainty and risk must be modeled.  It is inherent in the cost model and cannot be distinctly quantified.
Depending on source information, the three most common methods for modeling the probability distributions of inputs are: 1) triangular distributions, 2) Lognormal distributions, and 3) custom distributions (data driven histograms).  These methods provide a probabilistic range of values.  (The modeling performed by the EA tool uses a user input custom distribution for both total cost and total benefits.)  Probability models are typically viewed in two ways, as a Probability Density Function (PDF, value vs. probability of that value) and Cumulative Distribution Function or “snake chart” (CDF, value vs. cumulative probability). 
 
Triangular distributions are the most often used because they require few inputs and are easy to relate to.  Triangular distributions are represented by best case, most likely and worst case values.
  
We suggest working with the Life Cycle Cost Estimating Division (AFI-200) when determining the appropriate modeling method.  In every case, the rationale for the selected method and values should be documented in the BOE.

The CDF created by the Monte Carlo simulation tool should be sampled in 5% probability intervals (from 0% to 100% total cost) to be input in the EA Tool.  The CDF describes the probability that a particular total cost will reached at program completion, e.g. the 80th percentile cost represents an 80% probability that the cost will not be exceeded in actual investment performance.  The 80th percentile total program cost is used as the basis for budget estimating for FAA programs, when presenting a singular potential program cost.

[bookmark: _Toc389722552]Incorporating Uncertainty into Benefits Estimates

Section 3.6 of the Guide to Conducting Business Case Benefits Evaluations addresses the work required to develop a benefit point estimate. In developing the baseline benefits estimate first the analyst needs to understand the mechanism and operational impact of the program.  This should include understanding how the basic metric(s) will be impacted by the program as well as how these metrics are converted into benefits.

There are 3 standard benefit areas:

· Cost Avoidance/Cost Savings – primarily handled by the life-cycle cost group, this occurs when the cost of an existing FAA system is reduced (savings) or the projected increase in cost is lowered (avoided). Cost avoidance elements include the following: reductions in projected workload, sparing, corrective maintenance, interfaces and telecommunications costs.  Productivity can be the mechanism for achieving these benefits as well as efficiency & safety.

· Flight Efficiency – this includes reducing fuel burn (e.g., better altitudes, or gate time) without changing overall flight time, as well as reducing delay.  Note that delay has the value of Passenger time as well as airline operating costs.

· Safety – reduced risk of accidents and incidents.  This area is often very challenging to isolate the benefits through quantification or monetization.

Once the point estimate has been developed and the model/data outputs have been validated to the extent possible, the benefits team will now apply risk to generate the High Confidence/Risk Adjusted estimate, typically 80% confidence (i.e. 80% of the time the benefits will exceed this value).

In order to create the Risk-adjusted estimate the analyst applies probability to components of the point estimate.  The first step is to identify the risks. There are 3 primary risk areas:

· Program Effectiveness – How well the program works after implementation. This includes factors such as controller acceptance, operational environment, and complementary and competing initiatives. This can also include an enabling effect where a share of other programs is included due to the program enabling or enhancing a capability.
  
The default for the overall range of uncertainty is to apply a Triangular distribution with values of 50%, 75%, 100%.  However each program needs to be evaluated on its own merits.

· Model Uncertainty – How well the benefits model reflects reality and estimates the impact of parameter changes
Standard range of uncertainty is to apply a Triangular distribution with values of 50%, 75%, 110%.  However each program/model needs to be evaluated on its own merits.  Note that a model can underestimate that impact, thus the higher than 100% max value.

· Input/parameter data – How well the inputs to the model are understood. Typically there are many of these risk areas while Program Effectiveness and Model Uncertainty have few distributions.  There are no “standard” ranges.

While there is often no “correct” distribution to assign, the Triangular Distribution is the most commonly used.  This distribution is typically used as a subjective description of a population that has limited sample data, and especially in cases where the relationship between variables is known but data is not collected or scarce. For these reasons, the triangle distribution is the most commonly used distribution.  It has the advantage that only 3 values are required -Low, Mode aka Most-Likely, and High. They can be created in skewed shapes (e.g., Low & Mode are closer together or right-skewed and the reverse or left-skewed) and symmetrical.  Other common statistical distributions that can be applied include the Normal, Uniform, log-Normal, Poisson and Beta. There are commercially available software models that can aid in the selection of the most appropriate distribution. 

The results of the risk adjusted benefit areas are then combined using Monte-Carlo techniques to create an overall risk distribution for the benefits as a whole.  The selected confidence level (e.g., 80%) will then determine the Risk-Adjusted value.  In benefits the 80% confidence is also the 20th percentile of the resulting distribution.

[bookmark: _Toc389722553]Correlation in Cost & Benefits Risk Analysis

Before benefits and costs are mathematically compared, it is necessary to evaluate their correlation.  Because benefits and costs may be affected by the same factors, some degree of correlation can exist between them.
  
Correlation is the mathematical relationship between two probability distributions.  Correlation identifies the relationship between cost and benefit elements such that when one element is high (or low) within its own probability distribution, the other element will also be high (or low) in its own probability distribution.  Thus, correlated cost and benefit elements should rise and fall together.    Correlation factors can be anywhere from -1.0 to +1.0.  Without correlating benefit and cost elements, inconsistent scenarios, where one is high and the other is low, could occur during the simulation, causing erroneous results.  Thus, correlation should never be ignored. Doing so can significantly affect the cost risk analysis, resulting in a dramatically understated (smaller range) probability distribution that can create a false sense of precision in the resulting estimate.
  
Standard practice says that if the analyst does not have information to determine the approximate correlation factor, a value of 0.2 should be applied.  With large number of elements, 0.2 causes a wide variance on the combined total cost or benefits, thus capturing most of the risk.  However, the analyst should always attempt to estimate the correlation before applying this default.

[bookmark: _Toc389722554]Monte Carlo Simulation for Cost, Benefits, Schedule

Monte Carlo simulation relies on repeated random sampling to arrive at a numeric result.  The model selects values for each WBS element, randomly chosen based on the triangular distributions created by the estimating team.   This provides a risk adjusted cost for each element.  These are adjusted by correlation and from those random inputs the model deterministically generates a single potential total cost.  This process is repeated numerous times; typically generating a large enough sample size to achieve a 95% statistical confidence (which can often be over 5000 iterations depending on the complexity of the model).  This sample is sorted by value allowing simple extraction of the percentiles thus creating a PDF and CDF to estimate the risk-adjusted results.
Many software tools are used to run Monte Carlo simulations, the following are some examples, not all inclusive: Crystal Ball, @Risk, Analytica, Price True Planning, and SEER-SEM.

[bookmark: _Toc389722555]Using the EA Tool
[bookmark: _Toc380228599][bookmark: _Toc380560314]
[bookmark: _Toc389722556]Basic Steps

[bookmark: _Toc389473954][bookmark: _Toc389473955]The following are the basic steps of running the EA Tool.  They are described in more detail later in this document.

[bookmark: _Toc389722557]Gather Cost and Benefit Inputs (as described above).

[bookmark: _Toc389473956]All cost and benefits must be in constant dollars for a give base year.

· [bookmark: _Toc389473957]Cost – Include all future costs associated with the investments (DO NOT include prior year costs when running the tool)

· [bookmark: _Toc389473958]Capital, Future Operations and Maintenance (O&M), Tech Refresh, required External Costs


· [bookmark: _Toc389473959]Benefits

· [bookmark: _Toc389473960]Avoided maintenance costs – more reliable infrastructure
· [bookmark: _Toc389473961]Increased productivity – reduced operating costs
· [bookmark: _Toc389473962]Improved Safety
· [bookmark: _Toc389473963]Reduced external costs – for example, shorter flight times or delay

[bookmark: _Toc389473964][bookmark: _Toc389722558]Determine and agree on the Discount Rate

[bookmark: _Toc389473965][bookmark: _Toc389722559]Enable Macros

[bookmark: _Toc389473966][bookmark: _Toc389722560]Load and Run the tool

[bookmark: _Toc389722561]Checklist

The following table provides an overview of the required inputs for running the tool.  In the following sections more detail is provided about each item as well as the process for entering the data into the tool.

	Required Input
	Preliminary/Final

	Base Year of Analysis (e.g., 2015)
	

	Discount Rate (e.g., 7%)
	

	Cumulative Total Benefits Distribution 
	

	Cumulative Total Cost Distribution 
	

	Yearly Benefits (annualized – 2015, 2016, …) in BY$
	

	Yearly Cost (annualized – 2015, 2016, …) in BY$
	



Table 1: Data Checklist for using EA Tool

[bookmark: _Toc380560315][bookmark: _Toc389722562]Required Inputs 

[bookmark: _Toc380560316][bookmark: _Toc389473969][bookmark: _Toc389722563]Base Year and Discount Rate

· Have all analysts (Cost, OR, & BCA) agreed on the base year as part of the Life Cycle Cost Estimating Division (AFI-200) and Operations Research Group (AFI-300) reviews?
· Are all cost and benefit inputs in constant base-year dollars?
· Have all analysts agreed on the appropriate discount rate?
· 7% is the most common
· If the program benefits are limited to the FAA or the Federal Government, different discount rates are used.  See the Economic Factors workbook for more information.
	
[bookmark: _Toc380560317][bookmark: _Toc389473970][bookmark: _Toc389722564]Total Cost Distribution – Example

· Have annualized costs (year by year) been developed?
· Confirm that sunk costs are not included in the life cycle cost estimate.
· Have costs been risk adjusted?
· Confirm that the Life Cycle Cost Estimating Division (AFI-200) review validated the risk-adjusted annualized costs (year by year).
· Correlation should be used between cost elements.
· Combine all WBS elements statistically (Monte-Carlo).
Use a model such as @RISK or Crystal Ball

· Simplify results – rollup to annualized total costs. 
· Has a distribution on the total costs been created?
· Have all cost categories been summed statistically into a single, total cost distribution?
· Does the distribution include 0% & 100% values?
Note: The tool will estimate 0% and 100% values if they are missing 

	· Confirm the format of the total cost distribution (value by percentile).  It should look like:





		Note this example has 5% steps.
This is NOT required, but preferred.
[image: ]
	This is the minimum requirement.
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[bookmark: _Toc380560318][bookmark: _Toc389473971][bookmark: _Toc389722565]Total Benefits Distribution - Example

· Have the annualized benefits (year by year) been developed?
· Have the benefits been risk adjusted?
· Each benefit  element should have risk applied
· Correlation should be used between benefit elements
· Combine all WBS elements statistically (Monte-Carlo)
Use a model such as @RISK or Crystal Ball
· Simplify results – rollup to annualized total benefits  
· Has a distribution on the total benefits been created?
· Have all benefit categories been summed statistically into a single, total benefit distribution?
· Does the distribution include 0% & 100% values?
Note: The tool will estimate 0% and 100% values if they are missing
· Confirm the format of the total benefits distribution (value by percentile).  It should look like:





	Note this example has 5% steps.  This is NOT required, but preferred.
[image: ]

	This is the minimum requirement.

[image: ]


[bookmark: _Toc380560320]
[bookmark: _Toc380560319][bookmark: _Toc389473972][bookmark: _Toc389722566]Yearly (Annualized) Cost and Benefits – Example

· Confirm the format of the cost and benefits annualized values.  They should look like:

[image: ]

[bookmark: _Toc389722567]Run the Economic Analysis Tool

[bookmark: _Toc380560321][bookmark: _Toc389473974][bookmark: _Toc389722568]Open EA TOOL

· Do you have the latest version of the EA Tool?
· As of 9/23/2013 the latest version is “EA Standalone V3.xlsm” for use in Excel 2010.
Note the .xlsm, for macros.  You need to enable the macros when loading!



[bookmark: _Toc380560322][bookmark: _Toc389473975][bookmark: _Toc389722569]Input Data

Data Input Screen 

[image: ]
Note: Use Copy & Paste-Special-Values Not Formulas


· After Entering all data, your screen should look like this:


[image: ]
Note: Years are automatically generated


[bookmark: _Toc380560323][bookmark: _Toc389473976][bookmark: _Toc389722570]Begin Analysis

· “Click” the “Run Analysis” Button

· Your screen should look like this:

[image: ]



[bookmark: _Toc380560324][bookmark: _Toc389473977][bookmark: _Toc389722571]Enter program name

Then “click” “OK”.
 
[bookmark: _Toc380560325][bookmark: _Toc389473978][bookmark: _Toc389722572]Enter Discount Rate

Modify (as needed) the years, number of iterations, Confidence Level (calculated and defaults are generally what you want).

Input “Random Seed” (number like 143.74) if you want to repeat a run with the exact same set of random numbers.  Note that the random or selected seed is stored on the results sheet. (shown later).

[bookmark: _Toc380560326][bookmark: _Toc389473979][bookmark: _Toc389722573]Execute the program

Click on “Run Analysis” (or “Done” to exit)

[bookmark: _Toc380560327][bookmark: _Toc389473980][bookmark: _Toc389722574]Initial Results

· Your screen should look like this:

[image: ]


[bookmark: _Toc380560328][bookmark: _Toc389473981][bookmark: _Toc389722575]Click “Done”

· Returns to previous screen
· If okay, Click “Done” again or modify inputs and re-run
· Closes Forms and returns to Workbook on the “Results” sheet

· [bookmark: _Toc380560329][bookmark: _Toc389473982]Enter $ units (e.g., “M”, “K”, “B” or blank) where indicated

[image: ]

[bookmark: _Toc380560330][bookmark: _Toc389722576]Sample Output Tables

[image: ]




[bookmark: _Toc380560331][bookmark: _Toc389722577]Sample NPV Chart

[image: ]

[bookmark: _Toc389722578]Conclusion – Assess & Interpret the Results

The value of an economic analysis depends on the accuracy and understanding of the individual cost and benefit estimates and how they relate to each other.  The Investment Planning and Analysis review process and the Quality Control process described in this document and others located on www.ipa.faa.gov seek to ensure those estimates are as accurate, credible, executable as possible. 
  
The objective of the EA Tool is to assess the financial viability of a proposed FAA capital investment, by providing NPV, B/C ratio, Payback period and IRR.   While there is no magic formula for a correct analysis, there are aids in providing decision makers with the best and most relevant information to aid in the decision making process.  The EA Tool is one such aid.  The concept of Economic Analysis is easily understood and the tool itself is fairly simple and straightforward. 
 
While it is easy to set benchmarks for the results of the EA Tool (such as over 1 for the B/C ratio or a positive result for NPV) caution must be used.  Other factors must be considered in determining whether a project is approved and proceeds to the next decision point in AMS.  It is important to remember that economic analysis is one of several decision criteria; it is not the only factor used by the decision maker, and may not even be the most important one.   
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