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The NAFCOM Universe 

•

•

•

•

Closed System 

NASA Cost Community 

Requirements 

Suggestions 

Complaints 

NAFCOM 

Website 

REDSTAR 

Website 
CADRe Data 

Compiled Code 

Data Analysis Details 

CER Spreadsheets 

MSFC 

NAFCOM 

REDSTAR 

Data Collection, Normalization & Analysis 

CER Development 

CIO Tech 
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The PCEC Universe 

Open and Transparent System 

NASA Cost Community 

•

•

•

•

Knowledge 

Expertise 

Tools 

Capabilities 

Etc. 

Software 

Release 

Authority 

REDSTAR & ONCE 

Data Analysis & CER 

Details 

CADRe Data 

Excel Add-In 

CER Libraries 

VBA Code 

MSFC 

PCEC  

REDSTAR 

Data Collection, Normalization & Analysis 

CER Development 

CIO Tech 

Transfer 4 
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PCEC Requirements 

• The PCEC team formed a PCEC Steering Committee 

to guide, define, and develop core requirements 
– Total of 25 Requirements Spread over 3 Levels 

• Key Attributes: 
– Transparent and Customizable 

Meet all NASA IT Security Requirements 

Include Documentation and Statistics for all CERs 

Traceable to the NASA Standard WBS 

Separate CER Libraries and Software 

Contain No Data or Links to Databases 

–

–

–

–

–

– Implement an Agreed-Upon List of NAFCOM Capabilities to Carry 

Forward 
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The PCEC Architecture 

Key Elements of Project Cost Estimating Capability (PCEC) – Overview 

  

 

-
-
 REDSTAR Library 
 One NASA Cost Engineering (ONCE) 
Database 

Data Source

CER Development & Source 
Documentat ion 

Accessible with NASA User 
ID and Account Approval 

NASA IT Security Interface 

PCEC: Managed by PCEC Development team 

PCE Interface 

PCE Library 

Publically Releasable via NASA 
Software Release Authority Process 
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PCEC Elements 

PCEC Library 

•

•

•

Store core cost estimating artifacts 

(CERs, WBS, Inflation, basic historical 

mission data) 

Contains NAFCOM12 CERs with 

associated statistics, as well as 

NAFCOM WBS templates and other 

information 

Excel Workbook 

•

•

•

 

PCEC Interface 

Facilitate the use of the PCEC Library 

information (e.g., inserting CERs, 

building WBSs) for creating estimates 

Automate redundant estimating 

processes 

Excel Add-In 
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CER Library Organization 

• Introduction 

General Information •

– Variable List 

Variable Influence Tables 

Mission Information 

WBS Dictionary 

Inflation Table 

CER Documentation Help 

–

–

–

–

–

•

–

–

–

–

•

–

–

–

• WBS Templates 

– NASA NPR 7120.5E 

NASA CADRe 

NC12 Earth Orbiting Spacecraft 

NC12 Planetary Spacecraft 

NC12 Uncrewed Spacecraft 

NC12 Crewed Spacecraft 

NC12 Launch Vehicle Stage 

–

–

–

–

–

–

•

•

•

Recommended CERs 

System Level 

Group Level 

Subsystem Level 

Component Level 

Contents of Each CER Tab 
CER Documentation 

Cost Calculation 

Risk Calculations 

Legacy CERs 

Group Level 

Subsystem Level 

Component Level 
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CER Interface Organization 

•

•

Microsoft Excel Add-in Workbook (XLAM) 

Provide features to facilitate the integration of project estimating 
artifacts contained in the PCEC Library into Excel-based cost 
models 

–
–
–

Automate Some of the Redundant Processes in Developing a Cost Estimate 
Custom Tab on Excel’s Ribbon 
VBA based Methods for Formatting and Manipulating Worksheets 

Models/Estimate 
–
–

–

Load and save model templates 
Launch an Estimate to get stared 
quickly with a custom model 
Insert individual CERs as a few 
lines or entire preformatted 
worksheets 

 

The ribbon contains the following button groups: 
 Inform/Document 

–

–

Learn more about CERs and 
variables 
Document and validate CERs 
used in your workbook  

 
 

Tools/Help 
–

–

Insert WBS templates, Library 
worksheets and Inflation 
information into your workbook 
Use the in-tool Help file to learn 
more about what the PCEC can 
do for you 
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PCEC v1 Interface 
Ribbon 

The PCEC Ribbon Tab provides ease of access to all PCEC features, 

including: 

- Cost Estimating Relationships 

Templates and Model Generation 

Documentation and Information 

- Work Breakdown Structures 

Inflation tool 

Help 

- - 

- - 
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Near-Term PCEC Activities 

• Following an Incremental Development Approach to 

Incorporate Updates over the Next Several Releases (v1.x) 

– Implementation of Uncertainty for First-Pound and System Integration 

Integration of Outputs from other Excel-based Models:  NICM, SOCM, etc. 

Phasing 

User-requested Improvements/Updates 

Under the Hood Enhancements 

–

–

–

–

• Establishment of the PCEC Review & Release Process  

Upload v1 Data and CER Spreadsheets to REDSTAR 

Development of Training Materials and Example Models with 

Uncertainty/Risk 

•

•

• Get State Department Approval for General Release!! 
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PCEC v2 Challenges 

• Integrated Model Construct 

– Integration of Parallel Model Development Efforts 

Incorporation of Legacy Tools (i.e. NICM) 

CERs vs. Models 

–

–

• CADRe vs. Pre-CADRe Data 

Limited Data Sets for Crewed System, Launch Vehicles, 

and Space Transportation Systems 

•

– Modeling Development and Production Environments 

• Approach to Data Analysis 

– Full Cost Accounting 

WBS and FBS 

Cost Allocation by Phase 

–

–

• Objective vs. Subjective Variables 

Modeling System Level Costs •
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Future PCEC Development 

• PCEC Library and Interface v2 

– Changes in the Estimating Framework but… 

Same Look, Feel, and Operation as the Existing Interface –

• Key Changes for v2 

– NASA Standard WBS:  Migration away from NAFCOM WBS 

Space Flight hardware CER updates: New normalizations, new missions added, 

Tailored CERs/Models by Mission Type (robotic, crewed, launch vehicles)  

New CERs for “wraps”:  Results of Ongoing PM/SE/MA/I&T Research  

Inclusion of more Models/Capabilities that Enable Total Life-Cycle Cost 

Estimating 

–

–

–

• New Data Normalization/Analysis and CER Workbooks 

Uploaded to REDSTAR (and ONCE?) 

PCEC v2 is Planned for Release 1Q FY15 •
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PCEC v2 & NASA Std WBS 

NAFCOM & PCEC v1  

•

•

 

•

•

•

•

•

•

•

•

•

•

• •

PCEC v2 

• Wrap 

Research 

CERs/Model 

•

Wrap 

Research 

CERs/Model 

Wrap 

Research 

CERs/Model 

NICM 

Wrap 

Research 

CERs/Model

Robotic S/C 

CER Updates 

Crewed & LV 

CER Updates 

First Pound 

Wrap 

Research 

CERs/Model 

SOCM 

OCM 

Crewed & LV 

CER Updates 

First Pound 

LRECM 

Historical LV 

Price List 

Wrap 

Research 

CERs/Model 
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Questions? 
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Backup 
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PCEC Library 
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PCEC CER Library 
CER Documentation (1 of 3) 

Overall PCEC Antenna description:

[DDMR]= [MfgMethods]*0.05 +[EngMngt]*0.6 +[FndAvail]*0.05 +[TestApp]*0.06 +[IntegComplexity]*0.12 +[PreDevStudy]*0.12

[DDFY12] =  48.257 * [WeightPerUnit]^0.49 * [CommSC]^-0.395 * [ReconSC]^-1.032 * [TMI]^-1.586 * [Crewed]^1.279 * [DDMR]^0.098 * [NewDesign]^1.651 * 

PCEC Antenna CER Documentation

Estimating Level: Component

The antenna is the part of the uplink/downlink that enables a signal to be transmitted and/or received. There are many different types of antennas, but using one method of 

categorization four main types can be identified: wire, horn, reflector and array antennas. For spacecraft applications, wire antennas operate chiefly at VHF and UHF frequencies, 

often taking the form of a helix, conical spiral or simple dipole. The other types operate mainly at microwave frequencies. Horn antennas are used on spacecraft to provide wide 

CER Name and 

description of what is 

being estimated 

Design and Development CER

CER Information

CER:

[Deployable]^1.708

Pre-calculations:

Methodology:

Log-linear regression

UID:

016-01-01-01

Text versions of the CER

and any precalculations 
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PCEC CER Library 
CER Documentation (2 of 3) 

Variables
Name Constant WeightPerUnitCommSC ReconSC TMI Crewed DDMR NewDesign Deployable
Coefficient 3.877 0.490 -0.395 -1.032 -1.586 1.279 0.098 1.651 1.708

SE 0.922 0.066 0.23336954 0.36861582 0.34973144 0.48633191 0.30590261 0.24181503 0.48992586
P-value 0.000 0.000 9.64E-02 7.10E-03 3.24E-05 1.11E-02 0.74977497 7.85E-09 9.79E-04

Regression Statistics
Logspace Unit space

R^2 0.868 8 SSR 179.037 5964.2
Adj R^2 0.849 54 SSE 27.185 5888.8

F-Stat 44.455 62 SST 206.222 15426.5
F-Stat P-Value 0.000 SEE 0.710 10.443
PING Factor 1.241 Y_Bar 0.129 6.190
SPE 1.06227925 CV 5.495 1.687

Pearson's Correlation Coefficient0.932 0.81476191

Descriptive Statistics

Name DDFY12 WeightPerUnitCommSC ReconSC TMI Crewed DDMR NewDesign Deployable Predicted
Min 0.017 0.300 1.000 1.000 4.000 1.000 0.245 0.250 1.000 0.051
Max 91.068 155.900 2.718 2.718 12.000 2.718 0.797 1.000 2.718 41.258
Mean 6.190 19.741 1.682 1.136 10.381 1.136 0.507 0.634 1.070 4.945
Median 0.999 5.600 1.000 1.000 12.000 1.000 0.482 0.640 1.000 0.929
SD 15.774 32.004 0.847 0.468 2.732 0.468 0.160 0.249 0.326 9.727  

 

Correlation Matrix
DDFY12 WeightPerUnitCommSC ReconSC TMI Crewed DDMR NewDesign Deployable

DDFY12 1.0000 0.5415 0.1109 -0.3090 -0.6315 0.5275 0.2716 0.6093 0.3118

WeightPerUnit 0.5415 1.0000 0.3682 -0.2874 -0.2452 -0.0376 -0.0633 0.0339 0.1533
CommSC 0.1109 0.3682 1.0000 -0.2381 -0.2488 -0.2381 0.1652 -0.0243 -0.0115
ReconSC -0.3090 -0.2874 -0.2381 1.0000 0.1614 -0.0862 -0.2393 0.0652 -0.0648
TMI -0.6315 -0.2452 -0.2488 0.1614 1.0000 -0.5564 -0.2324 -0.2947 0.0657
Crewed 0.5275 -0.0376 -0.2381 -0.0862 -0.5564 1.0000 0.3118 0.3682 -0.0648
DDMR 0.2716 -0.0633 0.1652 -0.2393 -0.2324 0.3118 1.0000 0.3056 0.0423
NewDesign 0.6093 0.0339 -0.0243 0.0652 -0.2947 0.3682 0.3056 1.0000 0.2141
Deployable 0.3118 0.1533 -0.0115 -0.0648 0.0657 -0.0648 0.0423 0.2141 1.0000

0.7
0.6Yellow Flag if Abs >=

Regression DF
Residual DF

Total DF

Red Flag if Abs >=

Logspace

Coefficients and 
associated regression 
information 

Regression analysis 
information and 
statistics 

Data descriptive 
statistics 

Data correlation matrix 
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PCEC CER Library 
CER Documentation (3 of 3) 

Missions Used
AE-3 DMSP-5D GPSMYP NATO III TDRSS
AMPTE-CCE DMSP-5D3 HEAO-1 OMV TOPEX
Apollo LM DSCS-II INTELSAT-IV OSO-8 UFO
ATS-6 DSCS-IIIA LRO P78

Chandra DSP MARISAT SMS-1
CRRES GPS-IIR Mars Pathfinder TACSAT

Variable Descriptions
INPUTS:
Name Brief Desciption Possible Values
WeightPerUnit Weight Per Unit: Weight of each unit (pounds) pounds, 0+
CommSC Communication Spacecraft: Denotes whether the spacecraft class is Communication 1 if No, =EXP(1) if Yes.
ReconSC Recon Spacecraft: Denotes whether the spacecraft class is Reconnaissance 1 if No, =EXP(1) if Yes.
TMI TMI: Technology Maturity Index of the element 1,2,3,…12
Crewed Crewed: Denotes whether system is Crewed 1 if No, =EXP(1) if Yes.
NewDesign New Design: Rating based on the amount of new design expected for a subsystem 0-100% (Decimal in [0-1])
Deployable Deployable: Denotes whether the antenna is deployable 1 if No, =EXP(1) if Yes.
MfgMethods Manufacturing Methods: Rating that denotes the degree of use of advance manufacturing techniques 0-100% (Decimal in [0-1])
EngMngt Engineering Management: Rating based on the level of engineering management for the system. 0-100% (Decimal in [0-1])
FndAvail Funding Availability: Rating that reflects the anticipated funding availability for the system 0-100% (Decimal in [0-1])
TestApp Test Approach: Rating based on the level of testing be conducted on the system 0-100% (Decimal in [0-1])

IntegComplexity Integration Complexity: Rating based on the expected number of interfaces involving multiple contractors and/or centers 0-100% (Decimal in [0-1])
PreDevStudy Pre-Development Study: Rating based on the amount of the study efforts that were/are being conducted prior to the start of D&D0-100% (Decimal in [0-1])

CALCULATED:
Name Brief Desciption Possible Values
DDFY12 DD FY12: Design & Development (D&D) Cost in fiscal year 2012 millions of dollars (FY12 $M) FY12 $M, 0+
DDMR DD Management Rating: Design and Development Management Rating 0-100% (Decimal in [0-1])

Model Uncertainty Analysis Information
Prediction Interval Distribution

Distribution: T-Distribution
Degrees of Freedom: 54

Squared Design Matrix
Constant 63 117.48375 24.9999832 4.99999664 144.158187 4.99999664 -46.202783 -34.16088 2.69314584
WeightPerUnit117.48375 375.449975 64.4989148 1.6140661 260.121996 8.31594564 -88.307181 -62.248428 7.97083671
CommSC 24.9999832 64.4989148 24.9999664 0 54.4618716 0 -16.594409 -13.879504 0.99999865
ReconSC 4.99999664 1.6140661 0 4.99999327 12.4245249 0 -5.0598765 -2.231434 0
TMI 144.158187 260.121996 54.4618716 12.4245249 337.932302 8.05069797 -107.51333 -81.040663 6.44958287
Crewed 4.99999664 8.31594564 0 0 8.05069797 4.99999327 -1.8516953 0 0
DDMR -46.202783 -88.307181 -16.594409 -5.0598765 -107.51333 -1.8516953 41.2446466 27.8983275 -1.7987906
NewDesign -34.16088 -62.248428 -13.879504 -2.231434 -81.040663 0 27.8983275 30.3028771 -0.3302715
Deployable 2.69314584 7.97083671 0.99999865 0 6.44958287 0 -1.7987906 -0.3302715 2.48045032

Missions whose data was 
used for regression 

Variable descriptions 

Uncertainty information 
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PCEC CER Library 
CER Calculation (1 of 2) 

Value Name Input/ Calculation Calculation

Total Weight 100 100

Design & Development
System Test Hardware

Flight Unit

Common Multivariable Inputs DD FU
Manufacturing Methods (3) Mod. Mfg Techniques 5% 65% 0.5
Engineering Management (3) Mod Design Changes 60% 5% 0.5
New Design (8) New design.  Components validated in lab environ or relevant environment (100%) 1
Funding Availability (2) Some Infrequent Delays Possible 5% 5% 0.5
Test Approach (2) Moderate Testing, Qualification at Prototype/Protoflight Level 6% 15% 0.5
Integration Complexity (1) Minimal Major Interfaces Involving Multiple Contractors/Centers 12% 5% 0.25
Pre-Development Study (3) Less Than 9 Months of Pre-Phase C/D Study 12% 5% 0.75

Deploy Yes 2.718281828
Spacecraft Class (1) Communication 1
TMI (12) Technology is mature (> 10 yrs) of flight experience encompassing at least 5 missions and 12

PCEC Antenna Component Specific Inputs

Weight

Thruputs

PCEC Antenna Cost Calculation

Weight

Major Inputs

A calculating version of 
the CER set up similar to 
NAFCOM12 with 
dropdown lists for 
certain inputs 

 the application of technology within realm of experience
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PCEC CER Library 
CER Calculation (2 of 2) 

Quantity Next Higher Level 1 1

Multivariable Type (6) Shuttle Calibrated 6

Flight Year 2015 2015
Units Thousands 1000

STH Quantity 1 1
FU Percent 130 130

DD Point Estimate $FY12 111,631.29$                                                                                                                                           

STH Point Estimate $FY12 16,789.53$                                                                                                                                           

FU Point Estimate $FY12 12,915.03$                                                                                                                                          

Total $FY12 141,335.85$                                                                                                                                          

System Test Hardware (STH)

Other Inputs

CER Methodology

Globals

Additional CER inputs 

CER outputs 
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PCEC CER Library 
Uncertainty Calculations 

Uncertainty Adjusted Cost Estimate

Distribution type: T-Distribution
Degrees of Freedom: 54

Enter Probability Distribution here:
Standard Error Factor: 1.031

Log space Point Estimate: 4.715
Uncertainty Adjusted Log Space Estimate: 4.715

Uncertainty Adjusted Unit Space Estimate: 111.63$                            
Uncertainty Adjusted Cost Value $FY12: 111,631.29$                  

Regression Error Cumulative Distribution Function

20% 46,552.9$      
80% 267,685.4$    

Percentile Cost $FY12

10% 29,299.7$      
20% 46,552.9$      

30% 64,802.7$      
40% 85,859.7$      
50% 111,631.3$    

60% 145,138.5$    

70% 192,299.7$    
80% 267,685.4$    
90% 425,312.7$    

This section illustrates the regression error surrounding the current point estimate from the Cost Calculation section.

S-Curve Percentiles

This section uses the point estimate from the Cost Calculation section and a probability distribution function inserted by the user 
to produce a range of cost values. This can be used directly in a Monte Carlo simulation.

$46,552.95 , 20%

$267,685.43 , 
80.00%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

$0 $200,000 $400,000 $600,000 $800,000$1,000,000$1,200,000$1,400,000

Pe
rc

en
til

e

Cost

Estimating Uncertainty
(No Inputs Uncertainty)

Placeholder for inserting 
a probability distribution 
from a Monte Carlo Excel 
Add ins 

A calculating version of 
modeling uncertainty.  

Takes point estimate from 
previously discussed Cost 
Calculation section 

Outputs can be used in directly 
in a Monte Carlo model 

This section shows uncertainty 
around the current point 
estimate as a CDF and at 
certain percentiles 
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PCEC CER Library 
First Pound Cost (1 of 2) 

First-Pound Cost CER Documentation (Analogy)

Overall CER description:

Design and Development & Flight Unit CERs

CER Information Inputs

CER: Instructions for Use: 1. Input element weight (and uncertainty, if desired) and complexity factors in "CER Calculations" section at right
DD FY12 = A * Weight^b 2. Select analogous element(s) from historical missions in the table

FU FY12 = A * Weight^b 3. Complete quantity information in "Learning, LRIP, and Production Rate Calculator" section at right
4. Link cost results at right to your WBS summary worksheet

Variable Definitions: D&D A-Value D&D b-value
Flt Unit A-

value Flt Unit b-value

A = The geometric mean of the A-values of the selected table entries. Average Values Based on Selection N/A N/A N/A N/A

b = The average of the b-values of the selected table entries

Select one or more entries in the table by entering an "X" in the "Selected Element" column to include that element in the A- and b-value calculations for the CER equations.

Elements Selected 0
Selected 
Element Mission Subsystem Element WBS Item

Estimating 
Level Hardware Class Orbit Spacecraft Class

D&D 
A-Value

D&D 
b-Value

Flt Unit 
A-Value

Flt Unit 
b-Value

Hardware 
ID

ACTS Antenna Antenna Component Uncrewed Earth Orbiting Communication 0.85 0.80 462
ACTS Antenna Antenna Component Uncrewed Earth Orbiting Communication 0.85 0.80 471
ACTS Antenna Antenna, Multibeam Component Uncrewed Earth Orbiting Communication 0.1658 0.85 0.0662 0.80 465
ACTS Antenna Structure, Multibeam Antenna Component Uncrewed Earth Orbiting Communication 0.85 0.80 458
ACTS Communication Amplifier, Traveling Wave Tube Component Uncrewed Earth Orbiting Communication 0.85 0.80 464

This CER provides a relationship that can used to estimate the cost of a group/subsystem/component using only the weight of the element being estimated and a selected analogous mission or spacecraft type. It uses the general form Cost = A * X^b.
A-value :  Calibrated value of the coefficient for the individual mission calculated by inputting the mission's actual Cost, Weight, and b-value for the element being estimated into the equation Cost = A * Weight ^ b.  It represents the y-intercept of the regression line in 
log space.
b-value : Exponent for the equation Cost = A * Weight ^ b for the element being modeled. It is computed based on regression of historical costs by group/subsystem/component.  It represents the slope of regression line in log space.

D&D Flt Unit

Note:  If "N/A" appears in a cell above, please select at least one 
element with a non-zero value

D&D Flt Unit

Description of the First Pound Cost 
estimating methodology 

Instructions for using 
this worksheet 

Calculations for equation 
parameters (A and b-values) 

Table of hardware from 
which to select one or more 
analogous data points  
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PCEC CER Library 
First Pound Cost (2 of 2) 

First-Pound Cost CER Calculation (Analogy)

Subsystem Name

DDT&E D&D STH Flight Unit Production Total
-$                                     -$                   -$                   -$                   -$                   -$                   

CER Calculations
For Weight Uncertainty

DD Point Estimate Weight Per Unit D&D A-Value D&D b-value
D&D Complexity 

Factor
D&D Inheritance 

Factor
Distribution 

Formula
Distribution 

Type Parameter 1 Parameter 2 Parameter 3 Parameter 4 Parameter 5

-$                                      N/A N/A 1 1

Flt Unit Point Estimate Weight Per Unit Flt Unit A-value Flt Unit b-value

Flt Unit 
Complexity 

Factor
Distribution 

Formula
Distribution 

Type Parameter 1 Parameter 2 Parameter 3 Parameter 4 Parameter 5

-$                                     0 N/A N/A 1

Cost Calculations

Flight Unit Cost FY12 $M STH Cost FY12 $M Production Cost FY12 $M

LRIP Items -$                    Total -$                   LRIP Items -$                    
Post-LRIP Items -$                    Post-LRIP Items -$                    

Total -$                   Total -$                    

First-Pound Cost CER Calculation (Analogy)

Learning, LRIP, and Production Rate Calculator

Inputs Q_NHA Q_Prod
Production Start 

Unit
Learning Curve 

Slope Theory Type Q_LRIP LRIP Stepdown % Q_STH
Flight Unit % (for 

STH)
Production Rate 

(per year)
Production Rate 

%

1 1 1 100% Unit 0 0% 1 130% 1 100%

Calculations Learning Multiplier Start Quantity
Lot Avg Unit Cost Multiplier 

(Unit Theory)
Lot Avg Unit Cost Multiplier 

(Cum Avg Theory)

Flight Unit LRIP Qty (up to Q_NHA) 1 0 0.000 1.000 Quanity: 1 2 3 4 5 6
Post-LRIP Qty 1 1 1.000 1.000 Learning %: 100% 1 1 1 1 1 1

Production LRIP (up to Q_NHA) 1 0 0.000 1.000
Post-LRIP Qty 1 1 1.000 1.000

Production Rate Multiplier 1

Cost outputs from CER 

Placeholder for input 
uncertainty information 

Inputs and calculations for 
Learning Curve 
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PCEC CER Library 
System Integration (1 of 2) 

System Integration Cost CER Documentation (Analogy)

Overall CER description:

Design and Development & Flight Unit CERs

CER Information Inputs

CER: Instructions for Use: 1. Input total spacecraft costs (D&D, STH, Flt Unit, Prod.) in the "CER Calculations" section to the right (or link to WBS)
DD FY12 = A * Cost^b 2. Select analogous mission(s) in the table below
FU FY12 = A * Cost^b 3. Input any additional factors you wish to apply to the costs in the section to the right

4. Link cost results in "System Integration Costs" section at right to your WBS summary worksheet

Variable Definitions: Average Values Based on Selection Spacecraft Cost to Use

A = The geometric mean of the A-values of the selected table entries.
DDT&E A-

value
DDT&E b-

Value
Flt Unit A-

value
Flt Unit b-

Value DDT&E Flt Unit
b = The average of the b-values of the selected table entries. IACO N/A N/A N/A N/A STH Flt Unit
Cost = Spacecraft Hardware Cost (see table to right) STO N/A N/A D&D + STH

GSE N/A N/A D&D + STH
SE&I N/A N/A N/A N/A D&D + STH Flt Unit

PM N/A N/A N/A N/A D&D + STH Flt Unit
LOOS N/A N/A D&D + STH

Note:  If "N/A" appears in a cell above, please select at least one element with a non-zero value

Select one or more entries in the table by entering an "X" in the "Selected Mission" column to include that mission in the A- and b-value calculations for the CER equations.

Elements Selected 0
Selected 
Mission Mission

Hardware 
Class Orbit Spacecraft Class Estimating Level

DDT&E A-
value - IACO

DDT&E B-
Value - IACO

Flt Unit A-
value - IACO

Flt Unit B-
Value - IACO

DDT&E A-
value - STO

DDT&E B-
Value - STO

Flt Unit A-
value - STO

Flt Unit B-
Value - STO

ACTS Uncrewed Earth Orbiting Communication System 1.5517 0.7 1.1488 0.75 0.0271 0.9
AE-3 Uncrewed Earth Orbiting Scientific System 0.5275 0.7 0.2680 0.75 0.9
AEM-HCMM Uncrewed Earth Orbiting Scientific System 1.2854 0.7 0.0303 0.75 0.9
ALEXIS Uncrewed Earth Orbiting Scientific System 0.3949 0.7 0.1589 0.75 0.0364 0.9

This CER provides a relationship that can used to estimate the cost of a System Integration cost element using spacecraft hardware cost estimates and a selected analogous mission type. It uses the general form Cost = A * X^b.
A-value :  Calibrated value of the coefficient for the mission calculated by inputting the mission's actual SI Cost, Weight, and b-value for the SI element being estimated into the equation SI Cost = A * HardwareCost ^ b.  It represents 
the y-intercept of the regression line in log space.
b-value :  Exponent for the equation SI Cost = A * HardwareCost ^ b for the element being modeled. Computed based on regression of historical SI costs for the missions.  Represents the slope of regression line in log space.

IACO (Integration, Assembly, & Check-out) STO (System Test Operations)

Description of System Integration 
estimating methodology 

Instructions for using 
this worksheet 

Calculations for equation 
parameters (A and b-values) 

Table of hardware from 
which to select one or more 
analogous data points  
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System Integration (2 of 2) 

System Integration Cost CER Calculation (Analogy)

System Integration Costs

DDT&E D&D STH Flight Unit Production Total

IACO -$                -$                -$                -$                

STO -$                -$                

GSE -$                -$                

SE&I -$                -$                -$                -$                

PM -$                -$                -$                -$                

LOOS -$                -$                

CER Calculations
`

D&D STH Flight Unit Production

Spacecraft Cost Inputs Link to WBS Total

DDT&E Point 

Estimate

Cost Input

(STH or D&D + 

STH)

DDT&E A-

Value

DDT&E b-

Value

DDT&E 

Complexity 

Factor

Flt Unit Point 

Estimate

Cost Input 

(Flt Unit)

Flt Unit A-

Value

Flt Unit b-

Value

Flt Unit 

Complexity 

Factor

Production 

Point 

Estimate

IACO -$                -$                N/A N/A 1.00 -$                -$                N/A N/A 1.00 -$                

STO -$                -$                N/A N/A 1.00

GSE -$                -$                N/A N/A 1.00

SE&I -$                -$                N/A N/A 1.00 -$                -$                N/A N/A 1.00 -$                

PM -$                -$                N/A N/A 1.00 -$                -$                N/A N/A 1.00 -$                

LOOS -$                -$                N/A N/A 1.00

Cost outputs from CER 

CER Calculations 
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Templates 

Structured for CER Inputs 

CER Output Summary for 

DDT&E, D&D, STH, Flight 

Unit, Production and Total 

Cost 

Structured for CER Inputs 

Multivariable CER FU and 

DD sections with variable 

input information and CER 

formula references in place 

Additional Calculation Sections 

Sections for calculating Learning, LRIP, and Production Rate 

based on CER inputs 
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Launch an Estimate 

Modify WBS Elements 

Add and remove CERs 

from WBS Hardware 

sections 

Tailor WBS Hierarchy 

Create summary elements 

and sub-elements to tailor 

WBS  

CER Search 

Search PCEC CERs by 

keyword or category for 

inclusion in WBS 

Launch an Estimate 

Create estimate that includes 

the created WBS with links to 

the selected CERs 
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Search CER Library 

CER Search 

Search PCEC CERs by 

keyword or categories 

such as: Level, WBS, or 

Methodology 

CER Description 

See detailed information 

about the selected CER 

CER Description 

Proceed to the next step in entering 

a CER into your model 

Multivariable 

CER Info 

View detailed 

info about CER 

including 

statistics and 

documentation 
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Insert Multivariable CER 

Multivariable CER Inputs 

Input values into CERs as 

values or references to 

cells  

Input Descriptions 

View context sensitive 

information about the 

selected input variable 

Output Options 

Specify what information to output with the CER as well as format 

choices and uncertainty calculations 
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CER Details 

CER Search 

Search PCEC CERs by 

keyword or category 

CER Information 

View detailed 

information for 

Multivariable CERs 

including: Equation Text, 

Variable Info, 

Regression Statistics, 

Included Missions, 

Variable Correlation, 

and Uncertainty Info 
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Variable Information 

Variable Information 

View critical information 

about CER variables such 

as Name, Friendly Name, 

and range of possible 

input values 

Variable Description 

View variable definition 

and a detailed description 

of how input Values impact 

a CER output 
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Document Workbook 

CER Document Table 

View a table of all CERs 

included in the workbook. 

The table contains links to 

CER Documentation and 

the CER’s cell location in 

the workbook   

CER Documentation 

CER documentation contains the following information about Multivariable 

CERs:  CER Description, Equation Text, Variable Information, Regression 

Statistics, and Descriptive Statistics,  
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Insert WBS 

Select WBS 

Select WBS from all WBS 

available in the PCEC 

library 

WBS View 

View the elements of the 

selected WBS 

Element Description 

View the elements of the 

selected WBS 

Insert WBS 

Insert WBS as a new worksheet or as a list 

of values in a specified location 
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Inflation 

NASA NEW START INFLATION INDEX--(ACTUALS THRU September 2013) NASA NEW START INFLATION INDEX--(ACTUALS THRU September 2013) NASA NEW START INFLATION INDEX--(ACTUALS THRU September 2013)
YEAR 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 TQ 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Note:

INFL.RATE 4.0% 4.3% 3.2% 4.0% 3.5% 4.5% 3.4% 6.0% 4.9% 5.4% 5.7% 6.9% 6.3% 5.7% 5.7% 7.2% 10.8% 9.0% 2.1% 8.5% 7.8% 9.5% 10.7% 10.1% 7.8% 6.4% 5.4% 3.4% 3.0% 4.1% 5.3% 4.8% 4.5% 3.6% 5.2% 4.2% 3.1% 2.6% 2.5% 1.4% 2.5% 2.5% 4.0% 3.7% 2.8% 3.3% 4.2% 3.8% 4.2% 3.6% 2.9% 1.3% 2.3% 2.0% 1.0% 1.9% 2.1% 2.3% 2.6% 2.6% 2.5% 2.5% 2.5% 2.4% 2.4% 2.4% Use 2.4%

for out years

FACTORS 1.040 1.043 1.032 1.040 1.035 1.045 1.034 1.060 1.049 1.054 1.057 1.069 1.063 1.057 1.057 1.072 1.108 1.090 1.021 1.085 1.078 1.095 1.107 1.101 1.078 1.064 1.054 1.034 1.030 1.041 1.053 1.048 1.045 1.036 1.052 1.042 1.031 1.026 1.025 1.014 1.025 1.025 1.040 1.037 1.028 1.033 1.042 1.038 1.042 1.036 1.029 1.013 1.023 1.020 1.010 1.019 1.021 1.023 1.026 1.026 1.025 1.025 1.025 1.024 1.024 1.024
FROM

FROM 1959 1 1.043 1.0764 1.1194 1.159 1.2107 1.2519 1.327 1.39205 1.4672 1.5509 1.6579 1.762 1.863 1.969 2.111 2.339 2.549 2.603 2.824 3.044 3.333 3.690 4.063 4.380 4.660 4.912 5.079 5.231 5.445 5.734 6.009 6.280 6.506 6.844 7.131 7.352 7.544 7.732 7.840 8.035 8.233 8.565 8.878 9.124 9.422 9.817 10.190 10.619 11.000 11.316 11.465 11.730 11.970 12.088 12.319 12.583 12.876 13.214 13.552 13.897 14.249 14.605 14.961 15.317 15.685 1959

FROM 1960 1 1.032 1.0733 1.111 1.1608 1.2003 1.2723 1.33466 1.4067 1.4869 1.5895 1.6897 1.786 1.888 2.024 2.242 2.444 2.495 2.707 2.919 3.196 3.538 3.895 4.199 4.468 4.709 4.869 5.015 5.221 5.498 5.761 6.021 6.237 6.562 6.837 7.049 7.233 7.413 7.517 7.704 7.893 8.212 8.512 8.748 9.033 9.412 9.770 10.181 10.547 10.849 10.992 11.247 11.476 11.590 11.811 12.064 12.345 12.669 12.993 13.324 13.662 14.003 14.345 14.685 15.038 1960

FROM 1961 1 1.04 1.076 1.1248 1.1631 1.2329 1.29328 1.3631 1.4408 1.5402 1.637 1.731 1.829 1.961 2.173 2.368 2.418 2.624 2.828 3.097 3.428 3.774 4.069 4.329 4.563 4.718 4.860 5.059 5.327 5.583 5.834 6.044 6.358 6.625 6.831 7.008 7.184 7.284 7.465 7.649 7.957 8.248 8.477 8.753 9.120 9.467 9.865 10.220 10.513 10.651 10.898 11.120 11.230 11.444 11.690 11.963 12.276 12.590 12.911 13.238 13.569 13.900 14.230 14.572 1961

FROM 1962 1 1.035 1.0816 1.1183 1.1854 1.24354 1.3107 1.3854 1.481 1.5743 1.664 1.759 1.886 2.089 2.277 2.325 2.523 2.719 2.978 3.296 3.629 3.912 4.163 4.388 4.537 4.673 4.864 5.122 5.368 5.610 5.812 6.114 6.371 6.568 6.739 6.907 7.004 7.178 7.354 7.651 7.931 8.151 8.417 8.770 9.103 9.486 9.827 10.109 10.242 10.479 10.693 10.798 11.004 11.241 11.502 11.804 12.106 12.414 12.729 13.047 13.365 13.683 14.011 1962

FROM 1963 1.000 1.045 1.0805 1.1454 1.20148 1.2664 1.3385 1.4309 1.521 1.608 1.699 1.822 2.019 2.200 2.246 2.437 2.627 2.877 3.185 3.507 3.780 4.022 4.239 4.383 4.515 4.700 4.949 5.187 5.420 5.615 5.907 6.155 6.346 6.511 6.674 6.767 6.935 7.106 7.392 7.662 7.875 8.132 8.473 8.795 9.165 9.494 9.767 9.895 10.125 10.331 10.433 10.632 10.860 11.113 11.405 11.697 11.994 12.299 12.606 12.913 13.220 13.537 1963

FROM 1964 1 1.034 1.096 1.14975 1.2118 1.2809 1.3693 1.4556 1.539 1.626 1.743 1.932 2.105 2.150 2.332 2.514 2.753 3.048 3.356 3.617 3.849 4.057 4.195 4.320 4.498 4.736 4.963 5.187 5.373 5.653 5.890 6.073 6.231 6.386 6.476 6.637 6.800 7.074 7.332 7.536 7.782 8.108 8.417 8.770 9.085 9.346 9.469 9.689 9.886 9.984 10.174 10.393 10.635 10.914 11.193 11.478 11.769 12.063 12.357 12.651 12.954 1964

FROM 1965 1 1.06 1.11194 1.172 1.2388 1.3243 1.408 1.488 1.573 1.686 1.868 2.036 2.079 2.256 2.432 2.663 2.948 3.245 3.498 3.722 3.923 4.057 4.178 4.350 4.580 4.800 5.016 5.197 5.467 5.696 5.873 6.026 6.176 6.263 6.419 6.576 6.841 7.091 7.288 7.526 7.842 8.140 8.482 8.787 9.039 9.158 9.370 9.561 9.656 9.840 10.051 10.285 10.555 10.825 11.100 11.382 11.666 11.951 12.235 12.528 1965

FROM 1966 1 1.049 1.1056 1.1687 1.2493 1.328 1.404 1.484 1.591 1.762 1.921 1.961 2.128 2.294 2.512 2.781 3.062 3.300 3.512 3.701 3.827 3.942 4.103 4.321 4.528 4.732 4.902 5.157 5.374 5.541 5.685 5.827 5.908 6.055 6.204 6.454 6.690 6.876 7.100 7.398 7.679 8.002 8.289 8.527 8.640 8.840 9.020 9.109 9.283 9.482 9.703 9.957 10.212 10.472 10.738 11.006 11.274 11.542 11.819 1966

FROM 1967 1 1.054 1.1141 1.1909 1.266 1.338 1.414 1.516 1.680 1.831 1.870 2.029 2.187 2.395 2.651 2.919 3.146 3.348 3.528 3.648 3.758 3.912 4.119 4.317 4.511 4.673 4.916 5.123 5.282 5.419 5.555 5.632 5.772 5.914 6.153 6.377 6.555 6.768 7.052 7.320 7.628 7.902 8.129 8.236 8.427 8.599 8.684 8.849 9.039 9.250 9.492 9.735 9.983 10.236 10.492 10.748 11.003 11.267 1967

FROM 1968 1 1.057 1.1299 1.2011 1.270 1.342 1.439 1.594 1.737 1.774 1.925 2.075 2.272 2.515 2.769 2.985 3.176 3.348 3.461 3.565 3.711 3.908 4.096 4.280 4.434 4.665 4.860 5.011 5.141 5.270 5.344 5.477 5.611 5.837 6.051 6.219 6.422 6.691 6.945 7.237 7.497 7.712 7.814 7.995 8.158 8.239 8.396 8.576 8.776 9.006 9.236 9.472 9.712 9.954 10.197 10.439 10.690 1968

FROM 1969 1 1.069 1.136 1.201 1.270 1.361 1.508 1.644 1.678 1.821 1.963 2.149 2.379 2.620 2.824 3.005 3.167 3.275 3.373 3.511 3.697 3.875 4.049 4.195 4.413 4.598 4.741 4.864 4.986 5.056 5.181 5.309 5.523 5.724 5.884 6.075 6.330 6.571 6.847 7.093 7.296 7.393 7.564 7.718 7.794 7.943 8.114 8.303 8.520 8.738 8.961 9.188 9.417 9.647 9.876 10.114 1969

FROM 1970 1 1.063 1.124 1.188 1.273 1.411 1.538 1.570 1.703 1.836 2.011 2.226 2.451 2.642 2.811 2.963 3.063 3.155 3.285 3.459 3.625 3.788 3.924 4.128 4.302 4.435 4.550 4.664 4.729 4.847 4.966 5.166 5.355 5.504 5.683 5.921 6.147 6.405 6.635 6.826 6.915 7.076 7.220 7.291 7.430 7.590 7.767 7.970 8.174 8.382 8.595 8.810 9.025 9.239 9.461 1970

FROM 1971  1.000 1.057 1.117 1.198 1.327 1.446 1.477 1.602 1.727 1.891 2.094 2.305 2.485 2.644 2.787 2.882 2.968 3.090 3.254 3.410 3.563 3.692 3.884 4.047 4.172 4.281 4.388 4.449 4.560 4.672 4.860 5.038 5.178 5.346 5.570 5.782 6.025 6.242 6.421 6.506 6.656 6.792 6.859 6.990 7.140 7.306 7.498 7.690 7.886 8.086 8.287 8.490 8.691 8.900 1971

FROM 1972 1.000 1.057 1.133 1.255 1.368 1.397 1.516 1.634 1.789 1.981 2.181 2.351 2.502 2.637 2.726 2.808 2.923 3.078 3.226 3.371 3.492 3.674 3.828 3.947 4.050 4.151 4.209 4.314 4.420 4.598 4.766 4.898 5.058 5.270 5.471 5.701 5.905 6.075 6.155 6.297 6.426 6.489 6.613 6.755 6.912 7.094 7.275 7.460 7.650 7.841 8.032 8.223 8.420 1972

FROM 1973 1.000 1.072 1.188 1.295 1.322 1.434 1.546 1.693 1.874 2.063 2.224 2.367 2.495 2.579 2.657 2.766 2.912 3.052 3.189 3.304 3.476 3.622 3.734 3.831 3.927 3.982 4.081 4.181 4.350 4.509 4.634 4.785 4.986 5.176 5.393 5.587 5.747 5.823 5.958 6.079 6.139 6.256 6.391 6.540 6.711 6.883 7.058 7.237 7.418 7.599 7.779 7.966 1973

FROM 1974 1.000 1.108 1.208 1.233 1.338 1.442 1.579 1.748 1.925 2.075 2.208 2.327 2.406 2.478 2.580 2.717 2.847 2.975 3.082 3.243 3.379 3.483 3.574 3.663 3.715 3.807 3.901 4.058 4.206 4.323 4.464 4.651 4.828 5.031 5.212 5.361 5.432 5.558 5.671 5.727 5.836 5.962 6.100 6.260 6.421 6.584 6.751 6.919 7.088 7.257 7.431 1974

FROM 1975 1.000 1.090 1.113 1.207 1.302 1.425 1.578 1.737 1.873 1.993 2.100 2.172 2.237 2.328 2.452 2.570 2.685 2.782 2.926 3.049 3.144 3.226 3.306 3.353 3.436 3.520 3.662 3.796 3.902 4.029 4.198 4.357 4.541 4.704 4.839 4.902 5.016 5.118 5.169 5.267 5.380 5.506 5.650 5.795 5.942 6.093 6.245 6.397 6.549 6.707 1975

FROM 1976 1.000 1.021 1.108 1.194 1.308 1.448 1.594 1.718 1.828 1.927 1.992 2.052 2.136 2.249 2.357 2.463 2.552 2.685 2.798 2.884 2.959 3.033 3.076 3.152 3.230 3.360 3.483 3.579 3.696 3.851 3.998 4.166 4.315 4.439 4.498 4.602 4.696 4.742 4.832 4.936 5.051 5.184 5.316 5.452 5.590 5.729 5.869 6.009 6.153 1976

FROM TQ 1.000 1.085 1.170 1.281 1.418 1.561 1.683 1.790 1.887 1.951 2.010 2.092 2.203 2.309 2.413 2.500 2.630 2.740 2.825 2.898 2.971 3.012 3.087 3.163 3.291 3.411 3.506 3.620 3.772 3.915 4.080 4.227 4.348 4.405 4.507 4.599 4.645 4.733 4.835 4.947 5.077 5.207 5.339 5.475 5.612 5.748 5.885 6.026 TQ

FROM 1977 1.000 1.078 1.180 1.307 1.439 1.551 1.650 1.739 1.798 1.852 1.928 2.031 2.128 2.224 2.304 2.424 2.525 2.604 2.671 2.738 2.776 2.846 2.915 3.033 3.144 3.231 3.336 3.476 3.609 3.760 3.895 4.007 4.060 4.154 4.239 4.281 4.362 4.456 4.560 4.679 4.799 4.921 5.046 5.172 5.298 5.424 5.554 1977

FROM 1978 1.000 1.095 1.212 1.335 1.439 1.531 1.613 1.668 1.718 1.789 1.884 1.974 2.063 2.137 2.248 2.343 2.415 2.478 2.540 2.576 2.640 2.704 2.813 2.916 2.997 3.095 3.225 3.348 3.488 3.614 3.717 3.766 3.853 3.932 3.971 4.047 4.134 4.230 4.341 4.452 4.565 4.681 4.798 4.915 5.032 5.152 1978

FROM 1979 1.000 1.107 1.219 1.314 1.398 1.473 1.524 1.569 1.634 1.720 1.803 1.884 1.952 2.053 2.139 2.206 2.263 2.320 2.352 2.411 2.470 2.569 2.663 2.737 2.827 2.945 3.057 3.186 3.300 3.395 3.439 3.519 3.591 3.626 3.696 3.775 3.863 3.964 4.066 4.169 4.275 4.381 4.488 4.595 4.705 1979

FROM 1980 1.000 1.101 1.187 1.263 1.331 1.376 1.418 1.476 1.554 1.628 1.702 1.763 1.855 1.933 1.993 2.044 2.095 2.125 2.178 2.231 2.321 2.406 2.473 2.553 2.660 2.762 2.878 2.981 3.067 3.107 3.179 3.244 3.276 3.338 3.410 3.489 3.581 3.673 3.766 3.862 3.958 4.055 4.151 4.251 1980

FROM 1981 1.000 1.078 1.147 1.209 1.250 1.288 1.340 1.411 1.479 1.546 1.601 1.685 1.755 1.810 1.857 1.903 1.930 1.978 2.026 2.108 2.185 2.246 2.319 2.416 2.508 2.614 2.708 2.785 2.822 2.887 2.946 2.975 3.032 3.097 3.169 3.252 3.336 3.421 3.507 3.595 3.683 3.770 3.861 1981

FROM 1982 1.000 1.064 1.121 1.160 1.194 1.243 1.309 1.372 1.434 1.485 1.563 1.628 1.679 1.722 1.766 1.790 1.835 1.880 1.956 2.027 2.083 2.151 2.242 2.327 2.425 2.512 2.584 2.618 2.678 2.733 2.760 2.813 2.873 2.940 3.017 3.094 3.173 3.254 3.335 3.416 3.497 3.581 1982

FROM 1983 1.000 1.054 1.090 1.123 1.169 1.230 1.290 1.348 1.396 1.469 1.530 1.578 1.619 1.659 1.683 1.724 1.767 1.838 1.905 1.958 2.022 2.107 2.187 2.279 2.361 2.428 2.460 2.517 2.569 2.594 2.644 2.700 2.763 2.836 2.908 2.982 3.058 3.134 3.211 3.287 3.366 1983

FROM 1984 1.000 1.034 1.065 1.109 1.167 1.223 1.279 1.325 1.393 1.452 1.497 1.536 1.574 1.596 1.636 1.676 1.744 1.808 1.858 1.918 1.999 2.075 2.162 2.240 2.304 2.334 2.388 2.437 2.461 2.508 2.562 2.622 2.690 2.759 2.829 2.901 2.974 3.046 3.119 3.193 1984

FROM 1985 1.000 1.030 1.072 1.129 1.183 1.236 1.281 1.348 1.404 1.448 1.485 1.523 1.544 1.582 1.621 1.686 1.748 1.797 1.855 1.933 2.007 2.091 2.166 2.228 2.258 2.310 2.357 2.380 2.426 2.478 2.535 2.602 2.668 2.736 2.806 2.876 2.946 3.016 3.088 1985

FROM 1986 1.000 1.041 1.096 1.149 1.200 1.244 1.308 1.363 1.406 1.442 1.478 1.499 1.536 1.574 1.637 1.697 1.744 1.801 1.877 1.948 2.030 2.103 2.163 2.192 2.243 2.288 2.311 2.355 2.406 2.462 2.526 2.591 2.657 2.724 2.792 2.860 2.928 2.998 1986

FROM 1987 1.000 1.053 1.104 1.153 1.195 1.257 1.310 1.350 1.385 1.420 1.440 1.476 1.512 1.573 1.630 1.676 1.730 1.803 1.871 1.950 2.020 2.078 2.105 2.154 2.198 2.220 2.262 2.311 2.365 2.427 2.489 2.552 2.617 2.682 2.748 2.813 2.880 1987

FROM 1988 1.000 1.048 1.095 1.135 1.194 1.244 1.282 1.316 1.348 1.367 1.401 1.436 1.494 1.548 1.591 1.643 1.712 1.777 1.852 1.918 1.973 1.999 2.046 2.087 2.108 2.148 2.194 2.246 2.304 2.363 2.424 2.485 2.547 2.609 2.671 2.735 1988

FROM 1989 1.000 1.045 1.083 1.139 1.187 1.224 1.255 1.287 1.305 1.337 1.370 1.425 1.477 1.518 1.568 1.634 1.696 1.767 1.831 1.883 1.908 1.952 1.992 2.012 2.050 2.094 2.143 2.199 2.255 2.313 2.371 2.430 2.490 2.549 2.610 1989

FROM 1990 1.000 1.036 1.090 1.136 1.171 1.201 1.231 1.249 1.280 1.311 1.364 1.414 1.453 1.500 1.563 1.623 1.691 1.752 1.802 1.826 1.868 1.906 1.925 1.962 2.004 2.050 2.104 2.158 2.213 2.269 2.326 2.383 2.439 2.498 1990

FROM 1991 1.000 1.052 1.096 1.130 1.160 1.189 1.205 1.235 1.265 1.316 1.365 1.403 1.448 1.509 1.566 1.632 1.691 1.739 1.762 1.803 1.840 1.858 1.894 1.934 1.979 2.031 2.083 2.136 2.190 2.245 2.300 2.354 2.411 1991

FROM 1992 1.000 1.042 1.074 1.102 1.130 1.146 1.174 1.203 1.251 1.297 1.333 1.377 1.434 1.489 1.552 1.607 1.653 1.675 1.714 1.749 1.766 1.800 1.839 1.881 1.931 1.980 2.031 2.082 2.134 2.186 2.238 2.292 1992

FROM 1993 1.000 1.031 1.058 1.084 1.099 1.127 1.154 1.201 1.245 1.279 1.321 1.377 1.429 1.489 1.543 1.587 1.608 1.645 1.678 1.695 1.727 1.764 1.806 1.853 1.900 1.949 1.998 2.048 2.098 2.148 2.199 1993

FROM 1994 1.000 1.026 1.052 1.066 1.093 1.120 1.165 1.207 1.241 1.281 1.335 1.386 1.444 1.496 1.539 1.559 1.595 1.628 1.644 1.675 1.711 1.751 1.797 1.843 1.890 1.938 1.986 2.035 2.083 2.133 1994

FROM 1995 1.000 1.025 1.039 1.065 1.091 1.135 1.177 1.210 1.249 1.301 1.351 1.408 1.458 1.500 1.520 1.555 1.587 1.602 1.633 1.668 1.707 1.752 1.796 1.842 1.889 1.936 1.983 2.030 2.079 1995

NASA Inflation Table

Inflation Table 

Insert the NASA NEW START 

INFLATION INDEX table as a 

new worksheet in the workbook 

Inflation Factors 

Specify a range of years to 

return a subset of the 

inflation table 
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Victory Solutions MIPSS Team 

PCEC Interface 

Insert Library Worksheets 

Library Worksheets 

Generate PCEC Library 

worksheets as new 

worksheets in the workbook 

or as worksheets in a new 

workbook 

38 



Victory Solutions MIPSS Team 

PCEC Interface 

In-Tool Help File 

In-Tool Help File  

Access context sensitive and 

searchable Help material for 

all PCEC features 
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