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Past and Future Evolution of Structured 
Analytic Techniques

Presentation to: National Security Agency
By: Randolph H. Pherson, Globalytica, LCC

Presenter
Presentation Notes
In this segment, you will learn ways to ameliorate the impact of cognitive failures on the analytic process.  We will explore Structured Analytic Techniques and their value in activating deliberate thinking processes to mitigate common cognitive biases, intuitive traps, and mental mistakes, and empower you to produce better analysis.
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Key Takeaways

• Structured Analytic Techniques (SATs) will help you 
overcome—or at least mitigate—the impact of deeply 
engrained cognitive biases.

• The need to collaborate will only grow.

• More attention should be paid to the “barbells” of analytic 
production—getting started and anticipating the future.

• Strategic warning will only get harder. 

Presenter
Presentation Notes
In this segment, you will learn ways to activate your critical thinking skills and structure your analytic processes to produce more rigorous and robust products for your client.



© 2019 Globalytica, LLC. All Rights Reserved.GLOBALYTICA.COM

Rigor as a Cornerstone of Good 
Analysis

The Impetus for More Analytic Rigor
• 9/11 Attack on World Trade Center

• Failure of imagination

• Iraq WMD
o Poor analytic tradecraft

o Failure to consider null hypothesis
o Inadequate vetting of sources

These developments accelerated the move to 
more structured analysis and standards,  

but were not the initial impetus!

Presenter
Presentation Notes
Rigor is a cornerstone of good analysis.  Although the word “rigor” is defined as the quality of being strict, inflexible, or unyielding, the concept of “analytic rigor” does not mean producing analysis through inflexible or unyielding processes. Rather, “analytic rigor” means employing critical thinking skills and structured analytic techniques in the analysis of a research question or problem to yield judgments that adhere to the core tenets of the scientific method.  This means that judgments are formed from the direct observation, recording, and analysis of data such that they would be replicated by other analysts.  

The failure to use rigorous analysis – not failing to collect appropriate data – became an apparent weakness after the September 11th attack on the World Trade Center and the miscalculation of Iraq’s WMD program.  In both these instances, our analysis would have benefited from the application of critical thinking, analytic models, and structured processes that MIGHT have caused us to think differently.  Although analysts might not necessarily have predicted the future, had they employed a rigorous analytic process they might have better anticipated these events.  The World Trade Center case is considered to be a failure of imagination: data about  flight school students who were not interested in learning how to land their aircrafts were ignored due to analytic failure to ask what that data might mean.  The Iraq WMD program miscalculation was a case of poor analytic tradecraft for two reasons.  First, analysts failed to consider the null hypothesis and thereby challenge the underlying assumption that Iraq certainly had a WMD program.  Second, analysts inadequately vetted the critical sources that underpinned the decision to engage militarily in Iraq. 

These two cases underscored the need for more analytic rigor, and accelerated the Intelligence Community’s move toward the adoption of analytic tradecraft that prioritizes the use of critical thinking skills and structured analytic techniques.

The adoption of improved analytic tradecraft is not confined to the US Intelligence Community, however: training in critical thinking skills and structured analysis is also widespread in the corporate world and in academic programs.  As you progress through this course, you should maintain a focus on how improved critical thinking skills and analytic techniques can help you in your academic and/or professional life.
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Structured Analysis Defined

“Structured analysis is a mechanism by which internal 
thought processes are externalized in a systematic and 
transparent manner so they can be shared, built on, and 
easily critiqued by others.”

Richards J. Heuer, Jr. and    
Randolph H. Pherson

--

SATs will save you time over time!
Source:  Heuer, Richards J., Jr., and Randolph H. Pherson, Structured 
Analytic Techniques for Intelligence Analysis (Second Edition).  
Washington, DC: Sage/CQ Press, 2015.

Presenter
Presentation Notes
This is our definition of Structured Analysis:

Structured analysis is a mechanism by which internal thought processes are externalized in a systematic and transparent manner so they can be shared, built on, and easily critiqued by others.

The important elements are:
It is a process for articulating our internal thought processes
It ensures that we treat an issue systematically
It makes the analytic process more transparent, allowing others to better understand and replicate our thinking

By employing structured analytic techniques, we add structure, rigor, transparency, and objectivity to our analytic process. By aligning the analytic process more closely with the scientific method, we are able to more readily form judgments from the direct observation, recording, and analysis of data such that they would be replicated by other analysts.
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Purposes of Structured Analytic 
Techniques (SATs) 

• Overcome Cognitive Limitations

• Avoid Analytic Failures by Reducing Error Rates

• Provide More Transparency to the Decision Maker

• Engage in More Collaborative Work Processes

Presenter
Presentation Notes
Employing Structured Analytic Techniques (SATs) in your analytic process may at first seem like a time burden you cannot afford.  You might feel that using an SAT will take too much time or will be too data intensive.  But not using an SAT in the interest of saving time might ultimately confound your product, which is a much worse way to spend your time.  So, just in case you aren’t yet convinced that using SATs can improve your critical thinking and ultimately your analysis……Here are four reasons to use them:

Overcome cognitive limitations: SATs help spur critical thinking but do not guarantee accuracy or correctness. They help us mitigate cognitive bias and overcome mental mindsets.
Avoid analytic failures by reducing error rates: Although SATs won’t guarantee the right answer, they can help you state the possibilities for your clients, your level of confidence that a given scenario is unfolding, or what you would look for to solidify your confidence about an outcome.
Engage in more collaborative work processes: Although you can use SATs as an individual analyst or researcher, many techniques are well-suited to group work.  For example, sharing a matrix with a colleague can “unpack” your thinking and discover points of agreement and disagreement.
Provide more transparency to the decision maker: Finally, we owe it to our clients to display how we arrived at our conclusions.  It is the rare senior executive or senior policymaker who will be satisfied with:  “Just trust me on this one.” SATs provide a way of making your analytic process explicit and understandable to the client.
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Achieving a Robust Collaborative 
Environment
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Daniel Kahneman: 
Thinking, Fast and Slow

Source:  Kahneman, Daniel. 2011. Thinking, Fast 
and Slow. New York: Farrar, Straus, and Giroux.

System 1:  
Intuitive 

System 2:
Purposeful
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Thinking – Fast and Slow

System-1
Fast Thinking

 intuitive

 often unconscious

 fast & efficient

 based on available 
knowledge, past 
experience, long-
established mental 
models

 more susceptible to 
cognitive biases

System-2
Slow Thinking
 analytic

 deliberate, conscious
reasoning

 slow

 indicative of critical 
thinking, structured 
analytic techniques

 used with qualitative  
and quantitative 
methods
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Cognitive Biases

Mental errors caused by our simplified information 
processing strategies.

Presenter
Presentation Notes
Cognitive biases are mental errors cause by our reliance on intuitive thinking and our failure to invoke our critical thinking skills.  Three key characteristics of cognitive bias are represented on this slide. 

First, not only does cognitive bias spur us to form judgments and make conclusions quickly, but these judgments and conclusions are highly resistant to change.  This prevents us from exercising our objectivity.

Second, simplified information processing – our intuitive thinking – causes us to fit information into existing conceptual frameworks.  This type of cognitive bias prevents us from seeing new or emerging patterns.  

Third, once we have formed opinions based on our perceptions – or even judgments based on evidence – we are likely to dismiss disconfirming data as “noise”.  We fail to consider mounting evidence that challenges or disproves our initial judgments.
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Common Cognitive Biases and Misapplied 
Heuristics in Analytic Production

• Confirmation Bias

• Hindsight Bias

• Mirror Imaging

• Anchoring Effect

• Premature Closure

• Groupthink

Presenter
Presentation Notes
This slide shows some of the most common cognitive biases in analytic production.  They include:

Confirmation Bias. Seeking only that information that is consistent with the lead hypothesis, judgment, or conclusion.

Evidence Acceptance Bias. Accepting data as true unless it was immediately rejected when first reviewed. Focusing more on the coherence of the story than the reliability of the underlying data.

Hindsight Bias. Claiming the key items of information, events, drivers, forces, or factors that actually shaped a future outcome could have been easily identified.

Mirror Imaging. Assuming that others will act the same as we would, given similar circumstances.

Vividness Bias. Focusing attention on one vivid scenario while other possibilities or potential alternative hypotheses are ignored.
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Common Intuitive Traps

• Projecting Past 
Experiences

• Confusing Causality and 
Correlation

• Favoring First-hand 
Information

• Ignoring the Absence of 
Information

• Ignoring Inconsistent 
Evidence

• Lacking Sufficient Bins

Presenter
Presentation Notes
Analysts in the intelligence profession—and many other disciplines—often fall victim to mental mistakes or intuitive traps that are manifestations of more commonly recognized cognitive biases. Employing critical thinking skills and Structured Analytic Techniques help analysts avoid, overcome, or at least mitigate their impact.
 
Assuming Inevitability. Assuming that an event was more certain to occur than actually was the case. Also referred to as the Illusion of Inevitability.
Assuming a Single Solution. Thinking in terms of only one likely (and predictable) outcome instead of acknowledging that “the future is plural” and several possible outcomes should be considered.
Confusing Causality and Correlation. Inferring causality inappropriately; assuming that correlation implies causation. Also referred to as Perceiving Cause and Effect.
Expecting Marginal Change. Focusing on a narrow range of alternatives representing marginal, not radical, change.
Favoring First-hand Information. Allowing information we receive directly to have more impact that what we learn or are told second hand.
Ignoring the Absence of Information. Not addressing the impact of the absence of information on analytic conclusions.
Ignoring Base Rate Probabilities. Failing to accurately assess the likelihood of an event when faced with statistical facts and ignoring prior probabilities or base rates.
Ignoring Inconsistent Evidence. Discarding or ignoring information that is inconsistent with what the analyst expects to see.
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Our Cognitive Limitations

• These errors remain 
compelling even when one is 
fully aware of their nature. 

• Awareness of the bias, by itself, 
does not produce a more 
accurate perception.

– Richards  J.  Heuer, Jr.
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The Place of SATs in the Analytic 
Process

Expert
Judgment

• Getting started
• Source Validation
• Argumentation
• Presentation

Empirical 
Analysis

• Data-based computer
tools

• Visualization
techniques

Structured Analytic 
Techniques

• Getting Started
• Exploration
• Diagnostic 
• Reframing
• Foresight
• Decision Support

Quasi-Quantitative 
Analysis

• Computer-based tools
using expert-
generated data

Qualitative

Known Data
Known and 

Unknown Data

Quantitative

Presenter
Presentation Notes
Structured Analytic Techniques are particularly helpful when our information base is incomplete. In this slide, we present four different types of analysis in a 2 by 2 matrix. Most of us are familiar with the two types of analysis done when most of the needed data is available: traditional, qualitative analysis and empirically-based quantitative analysis.  Most analysts, however, have to deal with situations where there are gaps in the information. In essence, when many of the “dots” are simply not there to be connected. In this circumstance, analysts either use structured analytic techniques to conduct qualitative data or computer tools that are partly loaded with expert-generated data to conduct quasi-quantitative analysis. 

Structured Analytic Techniques can also document or “unpack” our thinking, reasoning, and decision-making, rather than have our clients or colleagues guess why we arrived at our conclusions. Points of disagreement can be uncovered and discussed rather than ignored or dismissed.
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Structured Analytic Techniques for 
Intelligence Analysis

55 Techniques 66 Techniques

Presenter
Presentation Notes
We usually group SATs into four functional categories: diagnostic, innovation, reframing, and strategic foresight. 

Diagnostic techniques are used to understand what the information tells us; how best can we explain what has happened or is happening?
Innovation techniques spur our creative thinking  processes. They help us generate new insights or discern all the aspects of the issue. 
Reframing techniques help analysts think about issues in a different way, challenge conventional wisdom, and mitigate groupthink. 
Strategic Foresight techniques help analysts frame alternative ways for how a situation may evolve, identifying key drivers, and assessing the implications for each potential trajectory. 
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Presenter
Presentation Notes
This graphic, from Structured Analytic Techniques for Intelligence Analysis, provides a taxonomy of the most commonly used techniques in the intelligence profession.  They are classified into families according to what type of issue or problem they are best suited to address.  

The graphic identifies eight different “families” of SATs based on their predominant focus and purpose. Just as a toolbox contains more than just a hammer, because not everything is a nail, your toolbox should contain more than one SAT.

For example, you will see that Brainstorming is an SAT that belongs in the family of “Idea Generation.”  If you are trying to develop a decision-support procedure or process for your client, you would not want to use brainstorming any more than you would want to use your saw to hang a new painting on your bedroom wall.  You would use a Decision Support technique instead.

You will notice that the graphic contains some shaded ovals, such as Key Assumptions Check, Brainstorming, and Analysis of Competing Hypotheses.  These are techniques that are relevant for analysis of three or more families of problems; analysts in the US Government and in private industry also cite these techniques as those they most commonly use.  Notice the large number of arrows connected to each of these ovals.

SATs, when used properly become easier to use with practice and ultimately make the analyst’s product – whether oral or written – more accurate and effective for the client.
For the analyst, the most important criteria is that using SATs will save them time over time. For example, analysis that is focused and rigorous will pass through the hands of editors and reviewers much more quickly.
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Six Families of SATs

Presenter
Presentation Notes
We usually group SATs into four functional categories: diagnostic, innovation, reframing, and strategic foresight. 

Diagnostic techniques are used to understand what the information tells us; how best can we explain what has happened or is happening?
Innovation techniques spur our creative thinking  processes. They help us generate new insights or discern all the aspects of the issue. 
Reframing techniques help analysts think about issues in a different way, challenge conventional wisdom, and mitigate groupthink. 
Strategic Foresight techniques help analysts frame alternative ways for how a situation may evolve, identifying key drivers, and assessing the implications for each potential trajectory. 
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Nine New SATs

• Analysis by Contrasting 
Narratives

• Counterfactual 
Reasoning 

• Inconsistencies Finder™ 

• Key Uncertainties Finder™ 
• Key Drivers Generation™
• Reversing Assumptions
• Opportunities Incubator™ 
• Bowtie Analysis
• Critical Path Analysis 

Presenter
Presentation Notes
We usually group SATs into four functional categories: diagnostic, innovation, reframing, and strategic foresight. 

Diagnostic techniques are used to understand what the information tells us; how best can we explain what has happened or is happening?
Innovation techniques spur our creative thinking  processes. They help us generate new insights or discern all the aspects of the issue. 
Reframing techniques help analysts think about issues in a different way, challenge conventional wisdom, and mitigate groupthink. 
Strategic Foresight techniques help analysts frame alternative ways for how a situation may evolve, identifying key drivers, and assessing the implications for each potential trajectory. 
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What was dropped from the book?

Dropped from 2nd edition:

Devil’s Advocacy

Team A/Team B Analysis

• These techniques put analysts on the defensive and 
make them less open to constructive criticism. 

• Reframing techniques like Premortem Analysis 
accomplish the same task but more effectively

Presenter
Presentation Notes
We usually group SATs into four functional categories: diagnostic, innovation, reframing, and strategic foresight. 

Diagnostic techniques are used to understand what the information tells us; how best can we explain what has happened or is happening?
Innovation techniques spur our creative thinking  processes. They help us generate new insights or discern all the aspects of the issue. 
Reframing techniques help analysts think about issues in a different way, challenge conventional wisdom, and mitigate groupthink. 
Strategic Foresight techniques help analysts frame alternative ways for how a situation may evolve, identifying key drivers, and assessing the implications for each potential trajectory. 
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New Features

• Strategies for Combatting Digital Disinformation

• Techniques for Generating Indicators

• Selecting the Right SAT

 12 Questions: Which techniques will help me do X?

 Timeline: When should I use the technique?

• Matching SATs to Cognitive Pitfalls

Presenter
Presentation Notes
We usually group SATs into four functional categories: diagnostic, innovation, reframing, and strategic foresight. 

Diagnostic techniques are used to understand what the information tells us; how best can we explain what has happened or is happening?
Innovation techniques spur our creative thinking  processes. They help us generate new insights or discern all the aspects of the issue. 
Reframing techniques help analysts think about issues in a different way, challenge conventional wisdom, and mitigate groupthink. 
Strategic Foresight techniques help analysts frame alternative ways for how a situation may evolve, identifying key drivers, and assessing the implications for each potential trajectory. 
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Strategies for Combating 
Digital Disinformation

Pinocchio Warnings
Government-mandated 

screening protocols

The Alt-Net
An alternative internet 

created by the Government

Rigid Gateways
AI and human-based 
screening procedures 
developed by online 

service providers

The T-Cloud
A “safe space” in the cloud 
that houses only validated 
information from trusted 

sources

Government 
mandated

Private 
Sector 
Initiated

User-drivenContent-driven
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Indicators Generation Techniques

Structured techniques that can be used to generate 
indicators include:

• Brainstorming
• Cluster Brainstorming
• Circleboarding
• Mind Maps
• Critical Path Analysis

• Structured Analogies
• Key Assumptions Check
• What If? Analysis
• Decision Trees
• Gantt Charts

Presenter
Presentation Notes
Strategic Foresight techniques help analysts frame alternative ways for how a situation may evolve, identifying key drivers, and assess the implications for each potential trajectory. The techniques are used to avoid surprise, anticipate the unanticipated, map the future, and discover new opportunities. Some techniques take only a few hours and others many days spread out over a period of months. 

Reversing Assumptions is a simple technique that asks the analyst to identify a key assumption, assume the opposite turned out to be true, and assess what implications this has for the future.
Simple Scenarios uses the Structured Brainstorming technique to identify a set of key drivers and then assigns different weights to each driver to produce four different scenarios. 
Alternative Futures Analysis is a process that identifies two driving forces with two extremes on a spectrum, it then arrays these spectrums on a 2 x 2 matrix to generate four distinct scenarios. 
The Cone of Plausibility uses key drivers and assumptions to generate a status quo scenario, plausible alternatives by varying the assumptions, and potential extreme events or “black swans.” 
Multiple Scenarios Generation is a systematic method for brainstorming multiple explanations for how a situation may develop when considerable uncertainty and several underlying key drivers are present.
Foresight Quadrant Crunching™ adopts the same initial approach of reversing assumptions and then applies Multiple Scenarios Generation method to generate a wide range of comprehensive and mutually exclusive scenarios. 
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When to Use SATs 

Presenter
Presentation Notes
We usually group SATs into four functional categories: diagnostic, innovation, reframing, and strategic foresight. 

Diagnostic techniques are used to understand what the information tells us; how best can we explain what has happened or is happening?
Innovation techniques spur our creative thinking  processes. They help us generate new insights or discern all the aspects of the issue. 
Reframing techniques help analysts think about issues in a different way, challenge conventional wisdom, and mitigate groupthink. 
Strategic Foresight techniques help analysts frame alternative ways for how a situation may evolve, identifying key drivers, and assessing the implications for each potential trajectory. 
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Mitigating Cognitive Pitfalls with 
SATs 
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Six Families of SATs

Presenter
Presentation Notes
We usually group SATs into four functional categories: diagnostic, innovation, reframing, and strategic foresight. 

Diagnostic techniques are used to understand what the information tells us; how best can we explain what has happened or is happening?
Innovation techniques spur our creative thinking  processes. They help us generate new insights or discern all the aspects of the issue. 
Reframing techniques help analysts think about issues in a different way, challenge conventional wisdom, and mitigate groupthink. 
Strategic Foresight techniques help analysts frame alternative ways for how a situation may evolve, identifying key drivers, and assessing the implications for each potential trajectory. 
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Getting Started Techniques

Structured Analytic Techniques that help organize your data 
and reveal information gaps

• Sorting
• Ranking, Scoring & Prioritizing
• Matrices
• Process Maps
• Gantt Charts Legend: 

Core Technique
New Technique
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Generic Getting Started Questions

• What is the target date for 
dissemination?

• What specifically prompted the 
analysis?

• Who is the client?
• What is the key question we 

need to address?
• Are we focused on the right 

issue?
• What are some possible 

answers?
• Are there historical precedents?

• What is the “so what” or the 
implications for the client? 

• Is there a “so what” of the 
“so what”?

• Do we need to tap other sources 
or databases?

• Do we need to reach out for more 
expertise?

• Should we use any structured 
techniques?

• What graphics, tables, or 
matrices should we include in 
the report?
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Exploration Techniques

Structured Analytic Techniques that help “Break the Mold”

• Simple Brainstorming
• Cluster Brainstorming
• Nominal Group Technique
• Circleboarding™
• Starbursting
• Mind Maps and Concept Maps
• Venn Analysis
• Network Analysis Legend: 

Core Technique
New Technique
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Circleboarding™
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Diagnostic Techniques

Structured Analytic Techniques that help “Crack the Code”

• Key Assumptions Check
• Chronologies & Timelines
• Cross Impact Analysis
• Multiple Hypothesis Generation
• Diagnostic Reasoning
• Analysis of Competing Hypotheses
• Inconsistencies Finder™ (simple version of ACH)
• Deception Detection
• Argument Maps

Legend: 
Core Technique
New Technique
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Inconsistencies Finder™ Template

Indicate if each item of information is inconsistent (1) or highly inconsistent 
(2) with each hypothesis. Total the Inconsistents in each column to see 
which hypothesis has the fewest Inconsistents and is the most likely.

#
Relevant 
Information

Hypothesis 
1

Hypothesis 
2

Hypothesis 
3

Hypothesis 
4

1

2

3

4

5

6

7

8

9

10
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Reframing Techniques

Structured Analytic Techniques that help “Challenge 
Conventional Wisdom”

• Outside-In Thinking
• Structured Analogies
• Red Hat Analysis
• Classic Quadrant Crunching™
• Premortem Analysis & Structured Self-Critique
• What If? Analysis
• High-Impact/Low Probability Analysis
• Delphi Method

Legend: 
Core Technique
New Technique
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Who is Responsible for Strategic 
Warning?

Warning and line analysis are discrete functions:

• Line analysts build conceptual frameworks (constantly 
dismissing the “noise” and too often missing potential 
discontinuities)

• Warning analysts look for what doesn’t “fit” (their job is 
to challenge the framework, question the 
assumptions)
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Recognizing Mental Mindsets

“Most intelligence failures are usually caused by failures of 
analysis.  Relevant information is discounted, 
misinterpreted, ignored, or rejected because it fails to fit a 
prevailing mental model or mindset.  The signals are lost in 
the noise.” 

— Richards J. Heuer, Jr.
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Structured Techniques for Strategic 
Warning

Analytic Process Structured Analytic Technique

Challenging Your Assumptions Key Assumptions Check
Classic Quadrant Crunching™

Generating Multiple Hypotheses Multiple Hypotheses Generation 
Analysis of Competing Hypotheses 

Discovering “Unknown Unknowns” Key Drivers Generation
Strategic Foresight Analysis

Tracking Alternative Trajectories Indicators Generation, Validation and 
Evaluation

Anticipating the Unanticipated High Impact/Low Probability Analysis
Premortem Analysis & Structured
Self-Critique

*Randy’s Top Five Warning Techniques What If? Analysis
Red Hat Analysis
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Foresight Techniques

Structured Analytic Techniques that help “Anticipate the Future”

• Key Drivers Generation™
• Key Uncertainties Finder™
• Reversing Assumptions
• Simple Scenarios
• Cone of Plausibility
• Alternative Futures Analysis
• Multiple Scenarios Generation
• Morphological Analysis
• Counterfactual Reasoning
• Analysis by Contrasting Narratives
• Indicators Generation, Validation, & Evaluation

Legend: 
Core Technique
New Technique
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Taxonomy of Foresight Techniques
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Decision Support Techniques

Structured Analytic Techniques that help policymakers make decisions

• Opportunities Incubator™
• Impact Matrix
• Bowtie Analysis 
• SWOT Analysis
• Critical Path Analysis
• Decision Trees
• Decision Matrix
• Force Field Analysis
• Pros-Cons-Faults-and-Fixes
• Complexity Manager

Legend: 
Core Technique
New Technique
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Key Takeaways

Structured Analytic Techniques:
• Help mitigate cognitive biases and intuitive traps
• Make the analysis transparent
• Add rigor to make the analysis more compelling
• Saves you time—over time!
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Questions?

Randolph H. Pherson
think@pherson.org
shop.globalytica.com
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