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Demystifying Decision Analysis 

This is the first in a series of articles on decision analysis (DA), its evolution, and 
simplified explanations of what it is and how it can give you a better 
understanding of how to address the big complex questions that don’t seem 
answerable. Throughout this series our goal is to help you gain an understanding 
of decision analysis and Lone Star’s contributions to the field of decision analysis. 
Lone Star has been advancing the state-of-the-art 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, regardless of size or complexity.   

DA is a mathematical process supporting decision making.  In particular, DA deals 
with making decisions in the presence of uncertainty.   The discipline stems from 
foundational work at MIT and Stanford in the 1960’s. DA is a Bayesian form of 
mathematics that includes the use of diagrams to represent the topics within a 
DA model, and uses Monte Carlo methods.  

To gain a better perspective of this topic the first in the series will be a brief 
review of the history of decision analysis and its evolution.  

Dr. Ron Howard coined the term “decision analysis” in 1965.  To paraphrase his 
seminal work, a decision is a choice among alternatives, for which the outcome 
has some associated uncertainty and for which we have preferences.  

While working at MIT and Stanford in the 1960’s Dr. Howard evolved a theory 
supporting evaluation of multiple potential outcomes in order to make the best 
possible decision.  Over the course of his work, he expanded on different 
approaches including using influence diagrams to help understand problems and 
Bayesian statistics to help evaluate outcomes in the face of uncertainty.   

At Lone Star we consider this foundational work to be the first generation of 
decision analysis. Although there is no widely accepted codification of DA 
methods, when Lone Star uses the term we mean analysis using Bayesian 
methods, based on Dr. Howard’s initial work in DA. It was ground breaking in 
three ways:   

1. He was able (in theory) to generate any number of possible 
decision outcomes   

2. He introduced the idea of an influence diagram  
3. He introduced a more Bayesian approach, which was more 

powerful than pure Markovian mathematics, while at the same 
time transparent and auditable 

We organize the history of decision analysis into four generations, each reflecting 
increasing sophisticated uses, increasingly capable software, and increasingly 
powerful computer hardware.  
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First Generation – The basic process described by Dr. Howard of Stanford in 
papers published in the 1960’s.  The process included an “influence diagram” and 
the mathematical principles for predicting outcomes in support of decision 
makers.   In practice, this approach could model about 50 objects with a total 
representation of about 10^5 total Monte Carlo results.  

Second Generation – Processes and analyses enabled by purpose built software 
tools in the 1980’s such as those offered by Strategic Decisions Group (SDG) to 
help support organizations with their decision analysis related requirements. Dr. 
Howard and SDG introduced the idea of “decision quality” and integrated 
behavioral science into their DA work.  In practice, this approach could model 
about 50 to 100 objects with a total representation of about 10^6 total Monte 
Carlo results, but 10^5 was probably more common.  The main benefit of the 
second generation was the speed at which simulation models could be created 
using special purpose modeling tools, such as those by SDG.  

Third Generation - Tools continued to use many of the premises and approaches 
promoted by Dr. Howard, while taking advantage of the improvement in 
computing capabilities.  An important advancement by Lumina Decision Systems 
in 1991 was Analtica, a tool set for modeling with specific DA features, and in 
integrated modeling canvas which used the “influence diagram” as an integral 
part of simulation design.  In practice, this approach could model as many as 
8,000 objects with a total representation of about 10^9 total Monte Carlo 
results, but models of a few hundred objects are more common.  

Fourth Generation – Lone Star pioneered the fourth generation with a new suite 
of modeling tools with TruNavigator™ as its flagship. We call this development 
enhanced decision analysis (EDA).  Our efforts focus on helping to frame and 
accurately predict ranges of future outcomes when limited or no direct empirical 
data exists.  A typical analysis must incorporate many thousands of influences 
and address multi-dimensional, multi-disciplinary, multi-domain, cross-coupled, 
and temporal components simultaneously.  To effectively represent and analyze 
these types of EDA require specialized modeling and simulation tools and the 
specialized processes which enable them. 

This fourth generation represents a number of important advances including: 

• Simple User Interface – no programing or software command structure; 
intuitive point and click interface with built-in error detection, and 
editing features 

• Consistent with cognitive studies – can incorporate subject matter 
expert opinion in a manner consistent with human cognitive limitations 

• Math friendly – able to support BOTH statistics experts and the math 
adverse, and, with capacity to support hard data inputs, data mining 
inputs, and DIST™ inputs 

• Computationally Powerful – able to support “what if” excursions with 
many thousands of Monte Carlo trials in a few seconds  
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• Black Swan Compatible – able to report on outliers when the decision 
involves low probability events, not just typical events. 

In practice, this approach could model as many as 20,000 objects with a total 
representation of about 10^11 total Monte Carlo results, but models of a few 
thousand objects are more common. 

While only Lone Star has announced fourth generation tools, it is possible fourth 
generation models are operational in organizations such as hedge funds or 
intelligence agencies.   Lone Star’s fourth generation models may not be unique, 
but the toolsets to efficiently create these complex models probably is unique. 

The next in the series: Just What is Enhanced Decision Analysis 
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