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Abstract: To support the development of better probabilistic cost estimates, the Naval Center for Cost Analysis
(NCCA) has championed the development of the S-Curve Tool, which was well received at both the 44th Annual
Department of Defense Cost Analysis Symposium (ADoDCAS) in February, 2011 (1), and the joint Society of Cost
Estimating and Analysis (SCEA) / International Society of Parametric Analysts (ISPA) conference in June, 2011. This
paper presents ongoing research to support both continued improvement of the S-Curve Tool and greater
understanding of the nature of cost growth for major acquisition programs; its mean value (risk) and variability
(uncertainty); and the components thereof. The refinement of historical benchmarks presented in the previous paper on
analysis of Selected Acquisition Report (SAR) Summaries for Department of the Navy (DON) programs (2), including
cost growth factors (CGFs) and coefficients of variation (CVs), enables more realistic estimates and supports better
decision-making.

This paper presents the results of extensive data collection, validation, normalization, and analysis using cost variance
data from SARs across all Services DoD components. By shifting from the SAR Summaries to the SARs themselves,
the authors were able to decompose the previous data, which were at the level of total Acquisition cost with Quantity
and Economic adjustments only, into appropriation types - Research, Development, Test, and Evaluation (RDT&E),
Procurement, Military Construction (MILCON), and (Acquisition-phase) Operating and Support (O&S) - and all seven
SAR Cost Variance categories. We identified and quantified two additional categories, Baseline Adjustments
(identified elsewhere in the SAR) and Inter-Phase growth, which occurs when the initial Baseline Estimate of one
phase does not match the final Current Estimate of the previous phase. We identified several distinct validation steps to
ensure the soundness of the data, and used those steps to identify and resolve any apparent anomalies. In addition to
significantly improving the granularity of the data, we more than tripled the number of data points by incorporating
Army, Air Force, and DoD-level SAR programs. The data, comprising more than 400 milestone estimates from more
than 300 programs, are stored in a Microsoft Access-based relational database in 3rd normal form. This allows
thousands of query types (based on any combination of Service, phase, appropriation type, program year, milestone,
etc.) to be run quickly without any manual manipulation of data, and ensures referential integrity by storing all data in
only one place.

We re-tested previous hypotheses (2) regarding historical cost growth and variability, including tests for differences in
CGFs and CVs by commodity, era, and milestone, and examined more closely the decomposition of CGF and CV by
Cost Variance category, beyond just the previous Quantity and Economic (Then Year vs. Base Year) adjustments. We
also revisited the comparison of the two primary CV data analysis approaches, the CV of CGFs presented in (1) and
the size-effect maximum-likelihood estimation (MLE) regression approach presented in (3). For the latter, we
introduce standardized residuals based on the heteroscedastic variance model to enable additional hypothesis testing.
The paper includes a brief demonstration of the use of the new expanded benchmarks within the updated S-Curve
Tool.
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