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Process for Risk Severity Estimation of Weapon System Development
Project using Parametric Estimation Method/Linear Kalman Filter
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Abstract Risk management is a method to 1) identify risks that can adversely affect the cost, schedule, and target
achievement performance of a system development project, and 2) manage the identified risks based on the severity
and likelihood assigned to each risk item. Risk management is applicable to various fields, since it can manage the
cost/schedule and effectively guides accomplishing the target performance by identifying and managing the risks in
advance, which necessitates many concurrent studies. This paper proposes a procedure to estimate the severity value
for a risk item using a Kalman filter. It is assumed that the severity can be expressed as an equation consisting of
cost/schedule loss during the risk event. A linear Kalman filter is used to reduce the error between the true and
estimated values, which can eventually save resources spent on the risk management procedure. A simulation test case
was conducted to demonstrate the validity of the proposed method.
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Step 1
Define risk management
implementation
requirements

Task 1: Define the risk management

policy

Task 2: Prepare the risk management

I plan |

v v

Step 2

|dentify and assess the
risks

I

Step 3
Decide and act

I

Step 4
Monitor, communicate
and accept risks

Task 3: Identify risk scenarios
Task 4: Assess the risks

Task 5: Decide if the risks may be
accepted

Task 6: Reduce the risks

Task 7: Recommend accceptance

m—O<0O

X0 —>2
4zZzmE=mMmO>Z>r

Task 8: Monitor and communicate
the risks

Task 9: Submit risks for
acceptance. (Return to Task 6 for
risks not accepted)

Fig. 1. The Tasks Associated with the Steps of the Risk
Management Process|[3]
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. Example of a Severity-of-Consequence Scoring
Scheme

Score Severity Severity of consequence:

Leads to termination of the

Catastrophic .
project

Critical Project cost increase > tbd%

Major Project cost increase > tbd%

Significant Project cost increase < tbd%

1 Negligible Minimal or no impact
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Table 2. Example of a Likelihood Scoring Scheme

Score Likelihood Likelihood of occurrence
. Certain to occur, will occur one or
E Maximum . .
more times per project
. Will occur frequently, about 1 in
b High 10 projects
C Medium Will occur sometin_les, about 1 in
100 projects
B L Will seldom occur, about 1 in
ow 1,000 projects
A Mini Will almost never occur, 1 of
mum 10,000 or more projects
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Table 5. Values to Calculate Risk Factor and Analyze
Effect of Severity Error during Risk Level
Classification

Boundary Value between Low

Likelihood_Tyue Risk & Medium Risk

0.7 31

[ Medium
Risk

— Likelihood_True x Severity_True=28.7
— — Boundary Yalue between Low Risk & Medium Risk

40

Value of Risk Factor

200
Low Risk

0 10

40 50 80 70 80 90 100
Number of Iteration

20 30

45

Medium
Risk

—Likelihood_True x Severity_Error
— — Boundary Value between Low Risk & Medium Risk

Value of Risk Factor

Low Risk

0 10

40 50 60 70 80 90 100
Number of Iteration

20 30

45

Medium
Risk

—Likelihood_True x Severity_Kalman
— — Boundary Value between Low Risk & Medium Risk

40

w o
=1 5

Value of Risk Factor

1
&

20

Low Risk

0 10

40 50 60 70 80 Q0 100
Number of Iteration

20 30

Fig. 7. Simulation for Risk Factor and Risk Level
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