Table of Contents

FAA Pricing Handbook


4/99
Table of Contents

INTRODUCTION TO PRICING.....................................................................1

Overview--The Pricing Process
1

Fair and Reasonable Price
3
Fairness
3
Reasonableness
3
Cost and Price Analysis
3
Price Analysis
4
Cost Analysis
4
Cost and Price Analysis Compared
6
Use of Cost Analysis and /or Price Analysis
7

Summary
7


pART I:  tHE PRICING dISCIPLINE

1.  pLANNING eFFECTIVELY..................................................................1-1

1.1 Overview
1-1
1.2 Scheduling the Analysis
1-1
1.2.1 Developing the Schedule
1-1
1.2.2 Maintaining the Schedule
1-2
1.2.3 Using Automation When Scheduling
1-2
1.3 Determination of the Degree of Information Required
1-2
1.4 Tools Required For Analysis
1-4
1.4.1 Essential To Most Procurements Are Independent Cost Estimates 

         (ICEs)
1-4
1.4.2 The Cost Model
1-5
1.5 Planning For Technical/Audit Assistance
1-5
1.5.1 Quantitative and Qualitative Review
1-5
1.5.2 Defense Contract Audit Agency Audit
1-6
1.6 Summary..
1-6

2.  COMPREHENSIVE PROPOSAL REVIEW..............................................2-1

2.1 Overview
2-1
2.2 Initial Review and Review for Completeness
2-1
2.2.1 Standard Items to Verify
2-1
2.2.2 Grossly Deficient Proposals
2-3
2.2.3 Initiating Technical and Audit Assistance
2-3
2.3 Validate and Verify Cost Data
2-3
2.3.1 Standard Validation Actions
2-3
2.3.2 Utilizing Cost Models as Validation Tools
2-4
2.4 Review and Incorporate Q&Q, and Audits
2-4
2.4.1 Conducting Cost and/or Price Analysis
2-4
2.4.2 Reviewing Proposal Assumptions and Notes
2-5
2.4.3 Determining Cost Drivers and Cost Discriminators
2-6
2.5 Documenting Findings
2-6
2.5.1 General Considerations
2-7
2.5.2 Report Contents
2-7
2.6 Summary
2-8


3.  Automated Cost Models.............................................................3-1

3.1 Overview of Modeling
..3-1
3.2 Using the Appropriate Application
3-1
3.3 Planning the Model:  Organization of Data and Exhibits
3-2
3.3.1 Purpose of the Model
3-2
3.3.2 File Size Considerations
3-3
3.3.3 Determining the Necessary Level of Detail
3-4
3.3.4 Planning for Negotiation Support
3-4
3.3.5 Constructing a Hierarchy
3-5
3.4 Building a Cost Model
3-6
3.4.1 Constructing Rate/Factor Tables
3-6
3.4.2 Creating Spreadsheets
3-7
3.4.3 Automating Cost Models
3-8
3.4.4 Utilizing Links Between Cost Models
3-9
3.4.5 Creating Relevant Summary Exhibits
3-10
3.5 Application Functions and Analytical Tools
3-11
3.5.1 Frequently Used Functions, Commands, and Capabilities
3-11
3.5.2 Using Macro Commands
3-12
3.6 Data Entry Techniques
3-13
3.7 Transforming Cost Models to Hard Copy
3-13
3.8 Summary
.3-15


4.  FINANCIAL CAPABILITY ANALYSIs....................................................4-1
4.1 Introduction
4-1
4.2 Types of Financial Statements
4-1
4.2.1 The Balance Sheet
4-2
4.2.2 The Income Statement
4-3
4.2.3 The Statement of Cash Flows
4-3
4.3 Financial Statement Review Using Ratio Analysis
4-5
4.3.1 Liquidity Analysis
4-7
4.3.2 Asset Utilization (Activity) Analysis
4-9
4.3.3 Profitability Analysis
4-12
4.3.4 Debt Utilization Analysis
4-13
4.3.5 Market Value Analysis
4-17
4.3.6 Accounting For The Different Reporting Periods Of Ratio 

         Components
4-17
4.4 Information for Analysis
4-18
4.4.1 The Securities and Exchange Commission (SEC)
4-18
4.4.2 Investment Advisory Services
4-19
4.5 Summary
4-20

Appendix 4A:  Sample Balance Sheet............................................................4A-1 Appendix 4B:  Sample Income Statement...............................................…....4B-1 Appendix 4C:  Consolidated Statements of Changes in Financial Position....4C-1 Appendix 4D:  Formulas for Ratio Analysis  ................................................4D-1 Appendix 4E:  Limited Ratio Analysis............................................................4E-1 Appendix 4F:  Preaward Survey of Prospective Contractor Financial 

                           Capability...............................................................................4F-1


PART II:  PRICE ANALYSIS

5.  Price Analysis...............................................................................5-1

5.1 Price Analysis Overview
.5-1
5.2 Price Analysis Techniques
5-3
5.2.1 Comparison of Competitive Bids
5-3
5.2.2 Published Price Comparison
5-4
5.2.3 Comparative Price Analysis
5-5
5.2.4 Use of Cost Estimating Relationships (CERs)
5-8
5.2.5 Comparisons to Independent Cost Estimates
5-9
5.2.6 Market Research Comparisons
5-9
5.2.7 Auxiliary Techniques
5-10
5.3 Evaluating Commercially Available Items
5-11
5.3.1 Definition
5-11
5.3.2 Information Sources for Commercially Available Items
5-11
5.3.3 Considerations Regarding Contract Type
5-12
5.3.4 Financing Implications
5-12
5.4 Summary
5-14


6.  gATHERING AND EVALUATING DATA FOR PRICE aNALYSIS............6-1

6.1 Price Data Overview
6-1
6.1.1 Price Data Requirements
6-2
6.1.2 General Price Data Considerations
6-2
6.2 Sources of Data
6-4
6.2.1 Offeror-Supplied Data
6-4
6.2.2 Government Data
6-4
6.2.3 Industry and Company-Specific Data
6-6
6.3 Considerations Regarding Data
6-7
6.3.1 Timing
6-8
6.3.2 Quantity and Kind
6-8
6.3.3 Quality
6-8
6.3.4 Use of Historical Data
6-10
6.4 Evaluating Data
6-11

6.5 Summary
... 6-11

Appendix 6A:  Industry Associations……………………………………….............6A-1


PART III:  COST ANALYSIS

7.  DIRECT LABOR.................................................................................7-1

7.1 Overview of Direct Labor
7-1
7.2 Direct Labor Hours
7-1
7.2.1 Methods for Estimating and Analyzing Direct Labor Hours
7-2
7.2.2 Labor Standards Method
7-5
7.2.3 Analyzing the Direct Labor Mix
7-8
7.3 Direct Labor Rates
7-9
7.3.1 Development of Direct Labor Rates
7-9
7.3.2 Analysis of Direct Labor Rates
7-13
7.3.3 Uncompensated Overtime
7-17
7.4 Basic Elements of Direct Labor Submission and Analysis
7-19
7.5 Cost Realism as Related to Direct Labor
7-21
7.6 Summary
7-22


8.  MATERIAL .......................................................................................8-1

8.1 Overview of Material
8-1
8.2 Material Submission Requirements
8-1
8.2.1 Choosing the Vendor Source
8-1
8.2.2 Material Costs
8-7
8.3 Standard Methods of Estimating/Analyzing Direct Material Costs
8-10
8.3.1 The Statistical Approach
8-11
8.3.2 Priced Bill of Materials for the Procurement (Grass Roots Approach) 
8-12
8.3.3 Priced Bill of Materials on a Preceding Item (Historical Data)
8-15
8.3.4 Projection of Average Unit Material Cost on a Preceding Lot or 

         Contract
8-15
8.4 Inventory Pricing Methods
8-16
8.4.1 First-In, First-Out
8-16
8.4.2 Last-In, First-Out
8-17
8.4.3 Weighted Average
8-17
8.4.4 Moving Average
8-18
8.4.5 Standard Cost
8-18
8.4.6 Special Inventory Considerations
8-18
8.5 Cost Realism as Related to Material
8-19
8.6 Summary
8-20


9.  Other direct costs ....................................................................9-1

9.1 Overview of ODCs
9-1
9.2 Travel
9-1
9.3 Pre-Production Costs
9-4
9.4 Relocation Costs
9-6
9.5 Royalties
9-8
9.6 Packaging & Transportation Costs
9-9
9.7 Cost Realism as Related to ODCs
9-10
9.8 Summary
9-11


10.  INDIRECT COSTS ........................................................................ 10-1

10.1 Overview of Indirect Costs
10-1
10.2 Composition of Indirect Rates
10-1
10.2.1 Indirect Cost Pools
10-2
10.2.2 Allocation Bases
10-3
10.3 Types of Overhead
10-4
10.3.1 Material Overhead
10-4
10.3.2 Labor Overhead Rates
10-5
10.3.3 Fringe Overhead
10-6
10.4 G&A Expense
10-8
10.5 Analysis of Indirect Rates
10-9
10.5.1 Indirect Cost Behavior
10-10
10.5.2 Forward Pricing Rate Agreements (FPRA) & Forward Pricing Rate          Recommendations (FPRR)
10-13
10.5.3 DCAA Rate Verifications/Audits
10-14
10.6 Cost Realism as Related to Indirect Costs
10-14
10.7 Summary
10-16


11.  Facilities capital cost of Money .......................................11-1

11.1 Overview of Facilities Capital Cost of Money
11-1
11.2 Calculating Facilities Capital Cost of Money Factors/Rates
11-3
11.2.1 Utilizing the CASB-CMF Form
11-4
11.2.2 Calculating Facilities Capital Cost of Money
11-9
11.3 Summary
11-12


12.  Profit/FEE.................................................................................12-1

12.1 Overview of Profit/Fee
12-1
12.2 Considerations for Profit/fee Analysis
12-2
12.3 Use of a Structured Approach for Profit Analysis
12-3
12.3.1 Weighted Guidelines Using DOT Form 4220
12-4
12.3.2 Weighted Guidelines Using DD Form 1547
12-9

12.3.3 Differences between DOT 4220 and DD 1547
12-14
12.4 Summary
12-19


PART IV:  SPECIAL SUBJECTS

13.  Cost Principles .......................................................................13-1

13.1 Introduction
13-1
13.2 Cost Principles Versus Cost Accounting Standards
13-1
13.3 Applicability to FAA Contracting
13-2
13.4 Elements of Allowability
13-3
13.5 Enforcement
13-4
13.5.1 Disallowance of Cost During Contract Performance
13-4
13.6 Advance Agreements
13-4
13.7 Highlights of the Cost Principles
13-6
13.7.1 Reform Changes
13-6
13.7.2 The FAA Contract Cost Principles
13-8
13.7.3 Cost Principles for other Situations
13-8
13.8 Summary
13-8

Appendix 13A:  Cost Principles..................................................................13A-1


14.  Cost Accounting Standards .................................................14-1

14.1 Introduction
14-1
14.2 Background & History
14-1
14.2.1 General
14-1
14.2.2 The Cost Accounting Standards Board (CASB)
14-3
14.2.3 FAA Cost Accounting Standards Reform
14-3
14.3 Summary of The Cost Accounting Standards
14-3
14.4 Cost Accounting Standards Versus Cost Principles
14-4
14.5 Applicability
14-4
14.6 Types of Coverage
14-5
14.7 Disclosure Statements
14-6
14.7.1 FAA Submittal Requirements
14-8
14.7.2 Adequacy versus Compliance
14-9
14.7.3 Miscellaneous Disclosure Statement Issues
14-10
14.8 Cost Accounting Standards Administration
14-10
14.8.1 Price Adjustments
14-10
14.8.2 Effecting the Price Adjustment
14-13
14.8.3 Administration Responsibility
14-14
14.9 Cost Accounting Standards Implementation
14-16
14.10 Summary
14-16
Appendix 14A:  Cost Accounting Standards...............................................14A-1 



15.  Quantitative Analysis Techniques ......................................15-1

15.1 Overview
15-1
15.2 Basic Statistics describing Central Tendency
15-1
15.2.1 The Arithmetic Mean
15-1
15.2.2 The Median
15-2
15.2.3 The Mode
15-2
15.3 Sampling
15-3
15.3.1 Determining if Sampling is Appropriate
15-3
15.3.2 Selecting a Sample
15-4
15.3.3 Analyzing the Sample and Applying Findings
15-6
15.4 Regression Analysis
15-7
15.4.1 Regression Analysis Concepts
15-8
15.4.2 Evaluating the Performance of the Regression Equation
15-11
15.4.3 Advanced Topics in Regression Analysis
15-17
15.4.4 Uses of Regression Analysis
15-19
15.5 Learning (Improvement) Curves
15-31
15.5.1 Uses of Learning (Improvement) Curves
15-32
15.5.2 Developing and Analyzing Improvement Curves
15-33
15.5.3 Note on Computer Models
15-37
15.6 Summary
15-38


16.  eQUITABLE aDJUSTMENTS .........................................................16-1

16.1 Overview of Equitable Adjustments
16-1
16.1.1 Contract Clauses Providing for Equitable Adjustments
16-1
16.1.2 Equitable Adjustments Not Specifically Covered by Contract 

           Clauses
16-3
16.2 Contract Disputes under the FAA Contract Disputes Clause
16-4
16.3 Quantifying an Equitable Adjustment
16-5
16.3.1 Additional Work
16-5
16.3.2 Deleted Work
16-6
16.4 Allowance of Costs in Equitable Adjustments
16-6
16.4.1 Reasonableness of Actual Costs
16-7
16.4.2 REA Preparation/Presentation Costs Versus Claim Preparation
16-7
16.5 Indirect Costs in Equitable Adjustments
16-8
16.5.1 Overhead and General and Administrative (G&A) Expense
16-8
16.5.2 Unabsorbed Overhead
16-8
16.5.3 Profit/Fee
16-10
16.6 Methods of Evaluating Equitable Adjustments
16-11
16.6.1 Comprehensive Cost and Technical Analysis
16-11
16.6.2 Total Cost Method
16-12
16.6.3 Jury Verdict Method
16-14
16.7 Summary
16-15


17.  TeRmination.....................................................
..17-1

17.1 Overview
17-1
17.2 General Principles
17-1
17.2.1 Termination for Convenience of the FAA
17-2
17.2.2 Partial Terminations
17-4
17.2.3 Termination for Default by the Contractor
17-5
17.3 Termination Costs
17-5
17.3.1 Common Items
17-6
17.3.2 Cost Continuing After Termination
17-6
17.3.3 Initial Costs
17-6
17.3.4 Loss of Useful Value
17-7
17.3.5 Rental Under Unexpired Leases
17-7
17.3.6 Alterations of Leased Property
17-8
17.3.7 Settlement Expenses
17-8
17.3.8 Subcontractor Claims
17-8
17.3.9 Profit/Fee Adjustment/Loss
17-9

17.3.10 Termination Cost Limit
17-11

17.3.11 Inventory
17-11
17.4 Summary
17-12


18.  THE LEARNING CURVE.................................................................18-1


18.1 Introduction
18-1


18.2 Fundamental Concepts
18-1


18.3 Unit and Cumulative Average Theory
18-3


18.3.1 Typical Learning Curve Computation Issues
18-6


18.3.2 Choice of Cumulative Average Versus Unit Curve Formulation
18-15


18.4 Special Learning Curve Applications
18-16


18.4.1 General Considerations in Dealing With Disruptions to the 

           Log linear Learning Curve
18-17


18.4.2 General Tips on Complex Learning Curve Problems
18-23


18.4.3 Production Rate Changes
18-23


18.5 Evaluation Criteria for the Learning Curve
18-25


18.5.1 Estimating Scenarios Suited to Use of the Learning Curve
18-25


18.5.2 Causes of Cost Reduction Due to Learning
18-26


18.5.3 Quantity Discounts
18-27


18.5.4 Choice of Learning Curve Parameters
18-28


18.5.5 Labor Dollars Versus Labor Hours
18-31


18.5.6 The Impact of Technology and Automation
18-31


18.5.7 Reliability of Data Underlying Learning Curve
18-32


18.6 Summary
18-33




19.  SOFTWARE PRICING....................................................................19-1


19.1 Introduction
19-1
19.1.1 SEI Requisites
19-2
19.1.2
Complexities of Software Cost Estimating19-2
19.2 Software and the Life Cycle
19-5
19.2.1 Types of Software
19-5
19.2.2 Software Language
19-6
19.2.3 Software Development Cycle
19-7
19.2.4 Additional Modes of Software Development
19-12
19.3 Software Cost Estimating Process
19-21
19.3.1 Process for Software Estimation Activities
19-22
19.3.2 Software Development Standards
19-31
19.3.3 Benefits of SW Estimation Process
19-31
19.4 Estimating Software Size
19-31
19.4.1 Heuristic Approaches ("Rule of Thumb")
19-32
19.4.2 Metric Based Models
19-33
19.4.3 Reused Code
19-46
19.4.4 COTS Sizing
19-47
19.4.5 Summary of Metric Based Sizing Models
19-47
19.5 Software Cost Estimating Methodologies
19-48
19.5.1 Analogy or Comparative
19-49
19.5.2 Grass Roots, Engineering Estimate or Bottoms-up
19-50
19.5.3 Top-Down Method
19-51
19.5.4 Expert Judgment
19-51
19.5.5 Parametric Modeling or Algorithms
19-51
19.6 Life cycle Costs
19-53
19.6.1 CDRL Deliverables Estimates
19-53
19.6.2 Software Maintenance Estimates
19-53
19.7 Software Pricing Process
19-56
19.7.1 Software Price Analysis
19-56
19.7.2 Price Analysis Techniques
19-60
19.7.3 Price Analysis Tools
19-60
19.7.4 Software Cost Analysis
19-63
19.7.5 Considerations for Software Cost Analysis
19-64
19.7.6 Cost Analysis of a Parametric Estimate
19-69
19.7.7 Rules Of Thumb Use in Cost Analysis
19-70
19.7.8 Parametric Cost Analysis Example
19-71
19.7.9 COTS Special Pricing Considerations
19-72
19.7.10 Software Pricing Summary
19-72
19.8 Model Selection
19-73
19.8.1 Step 1:  Determine Needs
19-73
19.8.2 Step 2:  Select Candidate Model
19-76
19.8.3 Step 3:  Choose Appropriate Model
19-76
19.8.4 Step 4:  Reevaluate Model Choice
19-77
19.8.5 Model Selection Summary
19-77
19.9 Intelligent Use of Models
19-78
19.9.1 Input Data
19-78
19.9.2 Model Accuracy
19-80
19.9.3 Model Calibration
19-81
19.10 Software Project Tracking And Measurement
19-82
19.10.1 Cost and Schedule Tracking
19-83
19.10.2 Performance Measurement Indicators
19-84
19.10.3 Software Quality Metrics
19-87
19.10.4 Data Collection
19-90
19.10.5 Software Tracking and Measurement Summary
19-90
19.11 Summary
19-91

Appendix 19A.  Acronyms
19A-1

Appendix 19B.  Software Cost Estimation Terminology
19B-1

Appendix 19C.  Sample Software Work Breakdown Structure
19C-1

Appendix 19D.  Popular Parametric Software Cost Models
19D-1

Appendix 19E.  Commercial Off-The-Shelf (COTS) Software
19E-1

Appendix 19F.  Bibliography
19F-1

Glossary of Terms

Glossary of Acronyms

Mathematical Notation
Bibliography


x
Table of Contents, April 1999




i
Table of Contents, April 1999





