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Just What is Enhanced Decision Analysis 

The first article of this series discussed decision analysis (DA), its evolution, and 
simplified explanations of what it is and how it deals with making decisions in the 
presence of uncertainty.  Many modern DA approaches use a Bayesian form of 
mathematics and diagrams to represent the topics within a DA model, and are 
coupled with Monte Carlo methods.  

Since 2004, Lone Star has been advancing the state-of-the-art in DA technology 
to enable clients to peer into the future and gain a true understanding of the 
range of potential outcomes for any decision that matters to them.  Enhanced 
Decision Analysis (EDA), a phrase coined by Lone Star to describe its contribution 
to the field of DA, is the topic of this second article in the series. 

EDA is the most complex niche of Decision Analysis. It can be distinguished by its 
ability to address issues that include high degrees of uncertainty, complexity, and 
dimensionality.  In addition, EDA was specifically designed to be capable of 
addressing issues whose scale were previously unmanageable.  EDA efforts focus 
on helping to frame and accurately predict ranges of future outcomes, and are 
particularly effective when corrupt, limited, or no direct empirical data exists.   

EDA is enabled by advanced simulation tools which incorporate advanced 
mathematics, processes, and methodologies.  In terms of technology evolution, 
EDA tools can be characterized as the 4th and 5th generations of DA.  EDA 
naturally supports ensemble methods – modeling methods which blend more 
than one “pure” technique.  EDA frequently incorporates the best options from 
Big Data processing applications, Business and Risk Analytics, Operations 
Research, and Predictive Analytics, among others.   

The Benefits of EDA 
Many organizations have benefitted from EDA in markets such as the 
government, aerospace and defense, oil and gas, and communications, media 
and technology.  Universally, Lone Star customers tell us there was increased 
consensus within the management and project teams in making the final 
decision. They found all gained a better understanding of interrelationships 
across their organization. Here are just some of the advantages of EDA:  

• Enables a true understanding of the likely outcomes of a 
decision prior to a commitment of resources 

• Equips executives and managers to effectively manage 
uncertainty 

• Offers a highly cost effective approach which requires less data 
collection to define the desired outcomes 
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• Evaluates decisions/programs/systems in the context of 
complexity and interrelationships 

• Provides a GUI interface for easy development of the model 
and fast additions at any time 

• Supports graphical output of results yielding an easy way to 
see the effects of potential decisions  

• Offers  sensitivity analysis of any element of the strategies 
being considered 

• Uses the language of the customer’s organization, for ease of 
use 

• Improves understanding of considered decision options 
through “What-if” scenarios which can be quickly built “on-
the-fly” with results seen in minutes 

Decision Analysis vs. Enhanced Decision Analysis 
All DA has at least the first attributes listed below, and in most cases, the first 6 
attributes are associated with DA.  The last four attributes (7 – 10) are uniquely 
associated with EDA, which can only be accomplished using high performance 
3rd generation or later tools.  

1. Can (in theory) generate any number of possible decision 
outcomes - randomly models many  

2. Uses an influence diagram illustrating the relationships among 
the factors involved  

3. An implicit Bayesian approach, more powerful than pure 
Markovian mathematics, and, more transparent and auditable 
than explicit Bayesian methods  

4. Represent/process high degrees of uncertainty  
5. Generate results which both frame and accurately predict 

ranges of future outcomes  
6. Be implemented even with limited (or no) historical empirical 

data  
7. Incorporate thousands of influences (“objects”)  
8. Provide for time series (or explicit time steps) representation 

of the entire set of objects  
9. Represent many more relationships (connections) among 

objects than the number of objects (a “tangle” not a tree)  
10. Support multi-dimensional, multi-disciplinary, multi-domain, 

cross coupled, and temporal components simultaneously  

Scalability Matters 
Scalability is a major element of what makes EDA unique. To address EDA related 
issues requires powerful and scalable software tools. A typical EDA analysis 
incorporates many thousands of influences and addresses multi-dimensional, 
multi-disciplinary, multi-domain, cross-coupled and temporal components  
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simultaneously. With such tools, EDA outcomes can be visualized in several 
different formats that help provide clients intuitive understanding and insight.  
As important as accurate answers are to clients, speed is equally important.  Even 
the most complex simulations run in minutes, making real time “What If” analysis 
a practical reality, which increases confidence in decisions made. 

Six Key Characteristics Define EDA 
A goal of this article was to illustrate the uniqueness of Lone Star’s 
enhancements to existing DA tools. The following five key characteristics 
differentiate Lone Star’s EDA offering. They will be covered in more detail in a 
later article, but the following should illustrate areas of uniqueness: 

• Visual Influence Representation - The system needs to 
represent the system on the basis of its influences and 
interrelationships. This is a key component to the effective 
execution of Bayes rule, and an established aspect of classic 
Decision Analysis.  Visualization is critical to creating a correct 
EDA representation.  It provides a transparent means for 
various subject matter experts (SMEs), users, and executives to 
effectively communicate about, and audit, the elements within 
a model. 

• Data Processing - EDA implements an Implicit Bayes approach.  
The basis for this is it creates the capability to scale to large 
numbers of objects (hundreds of thousands), large sample sets 
(multiple billions), and incorporate large Monte Carlo sets (fifty 
thousand or more per object).  This approach also enables a 
practical connection, via influence representations, to the 
existing environment, ultimately enabling a realistic 
representation of the decision being modeled. 

• Transparency / Auditability - Transparency and auditability are 
critical components to EDA models.  EDA models are designed 
to assist users with making significant resource, investment 
and operational decisions.  Without trust that the models are 
objective, goal appropriate, and accurate, they would not be 
used.  The transparency also facilitates understanding of the 
limitations of an EDA model, and therefore the limits of 
usefulness and accuracy.  Ultimately, proper use of an EDA 
model and avoiding improper use is dependent on 
transparency and auditability. 

• Scalability - The current state of Lone Star’s modeling is 
producing models with 50,000+ objects including greater than 
5,000 data input nodes.  New engagements will set a new bar 
for object scalability, ultimately requiring over 100,000 objects 
to complete. The size is determined by the need to accurately 
represent the system(s) being modeled. This accuracy is tied to  
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• both transparency and auditability of the system as well as the 
necessity to be able to quickly brief the model to those utilizing 
it to support critical decisions.  Without this form of 
representation, organizational “buy in” would be nearly 
impossible and validation of the models would be inordinately 
time consuming. 

• Integrated Optimization - Optimization is mathematical 
approaches to adjust all other variables within a system in 
order create the best possible outcome, or a specific outcome, 
around one or more desired variables or outcomes.  While 
Lone Star has integrated optimization, other providers export 
their data to optimizers, which will ultimately render them 
unmanageable for large models, assuming the optimizer can 
even scale to support the analysis. 

• Integrated Graphics & Report Generation - The EDA 
functionality includes Probability Density Functions (PDF), 
Cumulative Density Functions (CDF), multiple types of Tornado 
Charts (sensitivity analysis), and Fan Charts showing 
progression over time.  Each of these options is available for 
every single node within the model.  Both the graphic outputs 
and their inclusion in every node are critical elements to 
identifying and conveying answers for each CSDA, as well as 
rapidly being able to understand the handful of nodes that 
matter from the thousands within a model. 

For ten years Lone Star has been developing its decision analysis approach to 
meet customer driven requirements. Being able to model an entire organization 
requires the capabilities Lone Star has developed and continues to develop with 
its fifth generation EDA tools.  

The next article in this series, “Lone Star’s Uniqueness: Tools, Transparency and 
Processes” will explain how Lone Star’s tools, like TruNavigator™ are designed to 
deliver understanding, not just numbers.  They provide several different ways to 
visualize the results of a model built using our tools.  We believe understanding 
from visualization, sensitivity analysis and other features of our modeling 
environment are critical to delivering answers with confidence.   
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