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Abstract: The transition of new technology from idea to reality is a significant programmatic challenge for both commercial
enterprises and government agencies. There is an ever present need to assess the technical performance and program costs
during the development phase of new technologies and define the risk of program failure. The development of quantitative,
system-level risk assessments are one means of applying Systems Engineering methodologies to the problem. This paper
presents a System-level Performance Risk Index Distribution that uses historical program cost variance and performance data
to assess transition risk for major U.S Department of Defense (DoD) Weapon System Acquisition programs. Previous studies
of performance risk indices are advanced by incorporating Monte Carlo simulation to account for uncertainty in the cost
variance and performance data used to calculate the risk index. This provides program managers a better informed means for
assessing the system-level risk of transitioning an acquisition program to an operational status.
Keywords: Quantitative Risk Analysis, Program Management, Monte Carlo Simulation

1. Introduction
Effectively managing technology transitions is key for both commercial enterprises and government agencies.
Technology shifts are one of the greatest threats to a company’s long-term survival and pose a challenge for government
agencies to maintain their effectiveness or relevance to the public (Tongur & Engwall, 2014; Sharif et al., 2012). Of all the
industries and agencies within the private and public sectors, the U.S Department of Defense (DoD) continues to provide
examples of the high costs associated with failed program transitions. Recent U.S Government Accountability Office (GAO)
reports demonstrate that despite progress far too many major DoD Weapon System Acquisition programs still fail to meet
cost and performance targets throughout their development cycle (GAO, 2015).
While there has been progress in developing quantitative methods for assessing DoD acquisition program cost and
performance, many of the metrics employed are not fully objective and their qualitative nature leads to inaccurate
assessments (Eggstaff et al., 2014). The methods that are quantitative in nature are often deterministic and lack accountability
for uncertainty, or they are considered too mathematically rigorous and time consuming for common use (Azizian et al.,
2009). This research aims to address these issues and further the development of quantitative, system-level risk assessments
for DoD acquisition programs as one means of applying Systems Engineering methodologies to address the problem of poor
technology transitions.

2. Background
One risk analysis methodology that is regarded as having promise in addressing these assessment issues is that of
risk indices (Eggstaff et al., 2014). Risk indices generally provide a quantitative method for describing risk that is relatively
simple in mathematical terms and easily understood, and they have found common application in numerous fields such as the
Revised Cardiac Risk Index in medicine (Lee, 1999), the Dow Jones Relative Risk indices in finance (Schröder, 2007), and
the Global Conflict Risk Index in international affairs (De Groeve et al., 2014).
Within the field of DoD acquisition management, Garvey and Cho (2003) developed the Technical Performance
Measurement Risk Index (TPM RI) as the first in a series of indices intended to assist DoD decision makers in assessing
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