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1 Introduction: A Modern Scientific Method
The WTF 6.0 Framework represents a significant evolution in systematic inquiry, conceptualized as
a [modern scientific method, tailored for the complexities of the 21st century]. It provides a rig-
orous, adaptable, and comprehensive methodology for strategic analysis, complex problem-solving,
intelligence generation, and informed decision-making across all domains where critical thinking is
paramount.

While rooted in the timeless principles of empirical observation, logical reasoning, and iterative refine-
ment that define the traditional scientific method, WTF 6.0 expands upon this foundation. It explicitly
integrates the diverse streams of modern intelligence gathering (OSINT, HUMINT, SIGINT, GEOINT,
MASINT, CYBINT, FININT, BI), the power of Artificial Intelligence (AI) as an analytical partner, a
vast toolkit of over 100 critical and creative thinking methods (see Appendix A), and a deeply embed-
ded framework for ethical consideration.

This framework is not merely a sequence of steps but a dynamic ecosystem for generating understanding
and driving action. It moves beyond linear processes to embrace the interconnectedness of information,
the nuances of human factors, the potential of hybrid human-AI collaboration, and the imperative of eth-
ical responsibility. WTF 6.0 offers a structured pathway—seven core steps broken down into numerous
detailed sub-steps—to navigate ambiguity, challenge assumptions, synthesize disparate data, forecast
possibilities, and develop robust, actionable outcomes. It is designed to be the definitive methodology
for individuals and organizations seeking clarity, foresight, and effective solutions in an increasingly
complex world.

2 Core Principles Guiding WTF 6.0
The application and integrity of the WTF 6.0 Framework are guided by the following core principles:

1. Scientific Rigor and Empiricism: Grounding analysis in observable evidence, systematic inves-
tigation, logical coherence, and the principle of falsifiability. Decisions and conclusions must be
traceable to data and sound reasoning.

2. Holistic Multi-Intelligence Fusion: Proactively seeking, critically evaluating, integrating, and syn-
thesizing information from the widest possible range of relevant intelligence sources (OSINT, HUMINT,
SIGINT, GEOINT, MASINT, CYBINT, FININT, BI, AI) and cognitive domains (Linguistic, Logical-
Mathematical, Spatial, Emotional, Interpersonal, Naturalistic, etc.). Recognizing that a comprehen-
sive view emerges from the convergence and divergence of multiple perspectives.

3. Comprehensive Cognitive Toolkit: Systematically applying a diverse and extensive array of meth-
ods—encompassing critical thinking, analytical reasoning, logical-mathematical techniques, creative
problem-solving, strategic foresight, and decision analysis (see Appendix A)—to dissect problems,
evaluate evidence, generate hypotheses, identify biases, and develop innovative solutions.

4. Synergistic Hybrid Intelligence: Cultivating an effective and collaborative partnership between
human intelligence (leveraging expertise, intuition, empathy, ethical judgment, contextual under-
standing) and Artificial Intelligence (leveraging data processing, pattern recognition, simulation, pre-
diction, automation). Defining clear roles, responsibilities, and interaction protocols for optimal
human-AI teaming.

5. Pervasive Ethical Consciousness: Embedding ethical reflection and assessment as an integral com-
ponent of every step. This includes proactive identification of potential biases (human and algorith-
mic), rigorous evaluation of societal and individual impacts, adherence to privacy and data protection
standards, ensuring fairness and equity, maintaining transparency, and aligning with relevant legal,
policy, and moral frameworks.
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6. Dynamic Iteration and Organic Adaptation: Embracing analysis as a continuous, non-linear pro-
cess of learning and refinement. Actively seeking and incorporating feedback from diverse sources
(stakeholders, peers, performance data, environmental shifts), fostering a culture of intellectual hu-
mility, and adapting the analytical approach and framework itself based on new insights and evolving
contexts, akin to the adaptive nature of organic systems.

7. Actionable, Contextualized Outcomes: Focusing relentlessly on translating complex analysis into
clear, concise, relevant, and actionable intelligence, recommendations, strategies, or solutions. Ensur-
ing that outputs are tailored to the specific context, audience, and decision-making needs, facilitating
understanding and enabling effective implementation.

3 Symbolic Representation of the WTF 6.0 Process
While the richness of the WTF 6.0 framework defies simple mathematical formulation, we can represent
its core dynamics symbolically to emphasize its iterative and integrative nature. Let:

• Pi represent the state of understanding of the Problem/Opportunity at the beginning of iteration i.
P0 is the initial state (the initial "WTF?" moment).

• I be the function applying Multi-Intelligence Gathering & Fusion processes.

• M be the function applying the comprehensive set of Methods (Critical Thinking, Analytical,
Creative, etc.) from Appendix A.

• E be the function applying Ethical Constraints, Analysis & Reflection.

• A be the function representing AI Augmentation & Hybrid Collaboration.

• F be the function applying Feedback Integration & Learning from previous iterations or external
inputs.

• Sk be the operator representing the processes within Step k (where k ∈ {1, . . . , 7}). Each Sk

implicitly involves components of I,M, E ,A.

• ◦ denote the composition of operators/functions.

The transition from one state of understanding (Pi−1) to the next (Pi) within a single iteration can be
viewed as the sequential application of the seven step-operators, influenced by the integrated functions
and feedback:

Pi = (S7 ◦ S6 ◦ S5 ◦ S4 ◦ S3 ◦ S2 ◦ S1)(Pi−1, I,M, E ,A,F)

The overall framework, iterated N times until a satisfactory outcome ℜ (e.g., report, decision, solution)
is achieved, can be represented as:

WTF6.0(P0)
N Iterations−−−−−−→ ℜ ≈ FN

(
(⃝1

k=7S
(N)
k ) ◦ · · · ◦ (⃝1

k=7S
(1)
k )(P0, I,M, E ,A)

)
Where ⃝1

k=7S
(i)
k represents the application of steps 1 through 7 in iteration i, and FN represents the

cumulative effect of feedback integrated over N iterations leading to the final outcome ℜ. This sym-
bolic representation highlights that each step is executed within each iteration, continuously integrating
Intelligence sources, analytical Methods, Ethical considerations, and AI augmentation, with Feedback
driving the evolutionary process across iterations.
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4 The WTF 6.0 Framework: Detailed Steps
This section details the seven iterative steps, outlining the goals, objectives, processes (with numbered
sub-steps), integrated components (Intelligence, Methods, AI, Ethics), and outputs for each.

4.1 Step 1: Deep Observation – Enhanced Problem Definition & Scope
("WTF is X?")

Goal: To achieve a profoundly thorough, multi-dimensional, and ethically-grounded understanding of
the core problem, issue, phenomenon, or opportunity (X) and establish the precise scope and context of
the analysis.

Objective: To create a rich, contextualized foundation by exploring the problem’s fundamental ele-
ments, boundaries, systemic interactions, underlying assumptions, historical context, and initial ethical
dimensions, culminating in a clear Problem Definition Statement (PDS).

4.1.1 Process & Activities (Sub-steps)

1. Initiate Trigger Moment Analysis: Clearly articulate the specific event, anomaly, data point, ques-
tion, or intuition that initiated the analysis ("WTF is X?"). Document this trigger, including the source
of the trigger and its initial perception.

2. Conduct Comprehensive 5W+1H Analysis: Systematically probe using the enhanced 5W+1H
framework:

a) What (Nature of X): Define immediate facts vs. interpretations. Identify underlying factors and
phenomena. Characterize key attributes and manifestations. Distinguish symptoms from poten-
tial root causes. Map potential consequences (short/medium/long term). Create initial ontologies
to reflect identified elements and relationships.

b) Who (Actors & Stakeholders): Identify all direct and indirect stakeholders (individuals, groups,
organizations). Map their relationships, roles, interests, influence levels, potential gains/losses.
Understand their perspectives and stated/unstated motivations. Consider beneficiaries, victims,
enablers, blockers, and their potential hidden agendas. (Utilize Stakeholder Analysis techniques).

c) Where (Spatial Context): Determine physical and virtual origin points. Map primary and sec-
ondary locations of impact/activity. Define the geographic scope and relevant jurisdictions. Iden-
tify key information repositories or communication hubs. Consider not only physical locations
but also virtual spaces, digital networks, and cloud infrastructures. (Utilize GEOINT tools for
initial spatial orientation).

d) When (Temporal Context): Establish a detailed timeline of relevant events. Identify key dates,
milestones, inflection points. Analyze frequency, duration, and cyclical patterns. Research his-
torical precedents and context. Note relevant future deadlines or anticipated events. (Utilize
Timeline Analysis techniques).

e) Why (Causality & Significance): Explore multiple potential causes (primary, secondary, con-
tributing, root). Analyze stated and inferred motivations/drivers behind actions. Assess the
strategic importance and potential impact (positive/negative) of X. Consider different levels of
causation (direct, indirect, systemic). Apply counterfactual analysis to explore alternative sce-
narios. (Utilize Root Cause Analysis techniques - preliminary).

f) How (Mechanisms & Processes): Examine the processes through which X developed or operates.
Identify the methods, tools, or techniques employed. Analyze enabling factors and necessary
conditions. Understand the operational dynamics and workflows involved. Brainstorm potential
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intervention points or solution pathways. Consider different models and simulations. (Utilize
Process Mapping techniques - basic).

3. Perform Initial Environmental Scanning: Analyze the macro-context (e.g., PESTLE - Political,
Economic, Social, Technological, Legal, Environmental) and micro-context (e.g., industry, organiza-
tional culture, internal politics) influencing X.

4. Identify Systemic Interactions: Apply basic Systems Thinking principles to map key components
related to X and identify obvious feedback loops (reinforcing and balancing) or interdependencies.
Construct basic causal loop diagrams and identify potential leverage points.

5. Surface and Challenge Initial Assumptions: Explicitly list all initial assumptions (own and ob-
served in sources) related to X, stakeholders, context, and potential outcomes. Question their va-
lidity using techniques like preliminary Assumption Challenging or asking "What evidence sup-
ports/refutes this?". Consider alternative interpretations and potential cognitive biases (e.g., con-
firmation bias).

6. Define Preliminary Boundaries and Scope: Clearly articulate what is INCLUDED and EXCLUDED
from this specific analysis. Define the required level of detail, available resources (time, budget, per-
sonnel, tools), timeline constraints, and the desired outcomes or deliverables. Document the rationale
behind scope decisions.

7. Identify Knowledge Gaps and Information Requirements: Systematically list all areas where
information is currently lacking, incomplete, ambiguous, or uncertain. Prioritize these gaps based
on their potential impact on the analysis. Note any conflicting or contradictory information found.
Classify the types of missing information (e.g., data, perspectives, technical details, motivations).
Translate gaps into initial Information Requirements (IRs).

8. Formulate Initial Problem Definition Statement (PDS): Draft a concise, comprehensive, and
ethically-informed statement summarizing the core issue (X), its observed characteristics, the con-
text, the established scope, key stakeholders, critical assumptions, major knowledge gaps, and initial
ethical flags. The PDS must be clear, actionable, and treated as a living document subject to refine-
ment.

4.1.2 Integrated Intelligence (I)

1. OSINT: Conduct broad, initial scans of public data (news, social media, academic papers, govern-
ment reports, grey literature, corporate filings, forums, blogs, etc.) relevant to the 5W+1H elements.
Identify key terms, entities, sources, narratives, and sentiments. Utilize AI-powered search and auto-
mated tools. Implement preliminary source verification (e.g., lateral reading).

2. HUMINT (Contextual): Identify potential key informants, subject matter experts (SMEs), or stake-
holders for potential later engagement (ethically and legally permissible). Review existing relevant
HUMINT reports or background information. Consider cultural nuances, communication styles, and
potential sensitivities related to the problem definition and stakeholders.

3. GEOINT (Contextual): Utilize mapping tools (GIS software, online platforms), publicly available
imagery (satellite, aerial, street-level), and gazetteers for initial spatial orientation, location verifica-
tion, and contextualization related to the ’Where’ question. Examine proximity and spatial relation-
ships.

4. BI (If applicable): Review high-level business dashboards, market research reports, financial state-
ments, internal process documents, CRM data, and competitive intelligence relevant to the problem’s
context within a business environment. Analyze initial trends in sales, customer behavior, market
share, operational metrics.
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5. CYBINT (Contextual): Conduct initial scans for mentions or activity related to X on relevant sur-
face web forums, social media, dark web marketplaces (if appropriate and authorized), code repos-
itories, and breach databases. Identify potential threat indicators, vulnerabilities, or relevant online
communities. Perform initial checks on relevant network infrastructure or domains if applicable.

6. SIGINT (Contextual/If applicable): Review existing, relevant SIGINT summaries or reports if
legally accessible and pertinent to the initial understanding of X’s context (e.g., communication pat-
terns related to a known event).

7. Linguistic Intelligence: Critically analyze the language used to describe X in initial sources. Iden-
tify loaded terms, framing effects, persuasive rhetoric, propaganda techniques, underlying metaphors,
discourse patterns, and potential biases embedded in language. Use NLP for initial sentiment analy-
sis, keyword/topic extraction.

8. Emotional Intelligence (Contextual): Assess the initial perceived emotional climate surrounding
X based on public discourse, media tone, social media sentiment analysis, and stakeholder state-
ments. Identify potential emotional triggers, sensitivities, or underlying emotional drivers. Apply
preliminary empathy mapping based on observed stakeholder groups.

9. Logical-Mathematical Intelligence: Attempt to quantify the initial scale, scope, or frequency of
X using available data points. Identify relevant metrics mentioned in sources. Apply basic logical
reasoning (deductive, inductive) to assess initial claims and interpretations. Check for obvious logical
fallacies in arguments surrounding X.

10. Spatial Intelligence: Visualize the geographical aspects of X using maps. Look for initial spatial
patterns, clusters, or distributions. Consider how spatial layout might influence X.

11. Naturalistic Intelligence: Consider how X interacts with broader environmental systems (ecologi-
cal, social, economic). Identify potential environmental factors or consequences related to X. Perform
initial sustainability impact assessment if relevant.

12. Animal Intelligence (Contextual/Niche): In specific niche scenarios (e.g., ecological monitoring,
agricultural issues, unusual event analysis), observe and interpret animal behavior or vocalizations as
potential environmental indicators or indirect sources of information, strictly avoiding anthropomor-
phism and pseudoscience.

13. Interpersonal Intelligence (Contextual): Preliminarily assess the likely influence, authority, and
communication styles of key actors identified. Note potential alliances or conflicts based on initial
information.

4.1.3 Applied Methods (M - Examples from Appendix A)

1. Foundational: Enhanced 5W+1H Analysis (Core), Trigger Moment Identification.

2. Exploratory/Structuring: Mind Mapping, Concept Mapping, Brainstorming, Environmental Scan-
ning (PESTEL), Stakeholder Analysis (Initial Mapping), Timeline Analysis (Basic), Analogical Rea-
soning, Reframing.

3. Systems View: Basic Systems Thinking, Basic Causal Loop Diagrams.

4. Assumption/Bias Check: Assumption Challenging (Listing), Identifying Logical Fallacies (Initial
Scan), Cognitive Bias Awareness (Self-check).

5. Analytical (Preliminary): Trend Analysis (Initial), Link Analysis (Initial Connections), Content
Analysis (Initial Keyword/Theme ID).
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6. Linguistic: Discourse Analysis (Initial Framing ID), Sentiment Analysis (Tool-assisted).

7. Spatial: Basic Spatial Visualization (Mapping).

4.1.4 AI Augmentation (A)

1. Enhanced Information Discovery: Utilize AI-powered search engines (e.g., Perplexity, You.com),
automated web scraping tools (ethically deployed), and knowledge discovery platforms to expedite
multi-source OSINT gathering and identify potentially relevant sources (articles, reports, datasets,
experts).

2. Automated Text Summarization & Analysis: Employ Natural Language Processing (NLP) tools
(e.g., Large Language Models like GPT-4, Claude) to rapidly summarize lengthy documents, extract
key entities, relationships, topics, and sentiments from initial textual data related to X. Generate
knowledge graphs automatically from text.

3. Trend Detection & Anomaly Identification: Leverage AI algorithms to analyze time-series data
(e.g., search trends, social media activity, market data) to identify emerging patterns, spikes, or
anomalies related to X.

4. Bias Framing Detection: Use AI tools trained to identify potentially biased language, framing
effects, propaganda techniques, or sentiment manipulation in initial source materials or public dis-
course surrounding X. Assess the sentiment and tone of X.

5. Automated Language Translation: Employ machine translation tools to quickly understand rele-
vant source material across different languages.

6. Ontology Knowledge Graph Generation: Use AI to assist in structuring the initial understanding
of X by creating draft ontologies or knowledge graphs based on extracted entities and relationships.

4.1.5 Ethical Considerations (E)

1. Problem Framing Bias Mitigation: Conduct a structured review of the initial PDS. Does the fram-
ing implicitly benefit certain groups or perspectives? Does it oversimplify complex social issues?
Apply Value-Sensitive Design principles. Document potential biases identified.

2. Responsible Data Collection Practices: Establish clear protocols for initial data gathering. Ensure
OSINT scraping respects ‘robots.txt‘ and terms of service. Avoid any actions that could be construed
as unauthorized access or surveillance. Document data sources and collection methods transparently.

3. Representation and Perspective Inclusivity: Make a conscious effort to seek out and include in-
formation representing diverse and potentially marginalized viewpoints during initial observation.
Document whose perspectives might still be missing.

4. Potential Harm Assessment & Mitigation (Initial): Conduct a formal preliminary assessment (e.g.,
using a simple matrix) of potential harms (to individuals, groups, reputation, operations) associated
with the investigation itself. Outline initial mitigation strategies (e.g., anonymization needs, secure
data handling).

5. Data Provenance and Integrity: Note the origin and assess the initial credibility of sources used in
this step. Flag information from questionable sources for later verification. Avoid relying solely on
unverified social media claims.

6. Algorithmic Bias Awareness: If using AI tools for scanning or analysis, be aware of their potential
biases (e.g., in training data) and critically evaluate their outputs. Document the tools used and any
known limitations.

6



WTF 6.0 Framework April 4, 2025

7. Scope Ethics: Is the defined scope ethically justifiable? Does it avoid investigating purely personal
matters without justification?

4.1.6 Output

1. Versioned Problem Definition Statement (PDS v1.0): A clear, concise, ethically-reviewed sum-
mary including problem/opportunity (X), context, initial scope, key knowns/unknowns, critical as-
sumptions, and major knowledge gaps.

2. Comprehensive 5W+1H Analysis Report: Detailed findings for each element, supported by initial
evidence, source references, and visualizations (e.g., timelines, stakeholder maps).

3. Initial Assumption Log: A structured list/table of assumptions, their basis, potential impact if
wrong, and initial validation status.

4. Prioritized Information Requirements (IRs) List: Derived from knowledge gaps, detailing specific
information needed, potential sources, and priority level.

5. Initial Ethical Considerations Risk Mitigation Plan: A documented assessment of ethical issues
and planned mitigation actions for the analysis process.

6. Preliminary System Map/Causal Loop Diagram (Optional but Recommended): Visual repre-
sentation of key components and relationships.

7. Initial Stakeholder Map (Optional but Recommended): Visual representation of stakeholders and
their basic relationships/interests.

4.2 Step 2: Targeted Questioning – Formulating Research Questions
Goal: To translate the initial understanding (PDS) and identified information requirements (IRs) into
specific, focused, answerable, relevant, and ethically-sound research questions (RQs) that will precisely
guide the intelligence gathering and analysis efforts.

Objective: To develop a well-defined and prioritized hierarchy of Key Intelligence Questions (KIQs)
and specific sub-questions that are SMART (Specific, Measurable, Achievable, Relevant, Time-bound),
directly address the prioritized IRs, acknowledge assumptions, and promote a rigorous, unbiased, and
efficient investigation.

4.2.1 Process Activities (Sub-steps)

1. Review Prior Outputs: Thoroughly review the Problem Definition Statement (PDS v1.0), the
5W+1H Analysis Report, the Assumption Log, the Prioritized IRs List, and the Ethical Consider-
ations Memo from Step 1.

2. Align Questions with IRs and PDS: Ensure every prioritized IR translates into one or more specific
research questions. Verify that questions directly address the core problem defined in the PDS and
aim to fill the identified knowledge gaps.

3. Brainstorm Potential Questions: Based on the IRs and remaining uncertainties from Step 1, gener-
ate a broad list of potential questions using techniques like Brainstorming or Brainwriting. Consider
different question types (descriptive, diagnostic, predictive, prescriptive). Encourage asking "Why?"
multiple times (5 Whys approach) for causal chains.

4. Categorize and Structure Questions: Group related questions thematically (e.g., by stakeholder
group, causal factor, time period) or hierarchically. Identify overarching Key Intelligence Questions
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(KIQs) – the high-level, critical questions the analysis must answer. Decompose KIQs into spe-
cific, manageable sub-questions that build towards answering the KIQ. Use tools like Logic Trees or
Affinity Diagrams.

5. Refine Questions using SMART Criteria: Rigorously evaluate each KIQ and sub-question against
the SMART criteria:

a) Specific: Is the question unambiguous? Does it target a precise piece of information or relation-
ship? Avoid vague terms.

b) Measurable: Can the answer be quantified, verified, or assessed objectively? What specific data
points or indicators would constitute an answer?

c) Achievable: Is it realistically possible to answer this question given available/planned resources
(time, budget, access, tools, expertise)? Assess feasibility.

d) Relevant: Does answering this question directly contribute to addressing the PDS and overall
analytical goals? Is it critical or just ’nice to know’?

e) Time-bound: Can a timeframe be associated with answering the question or the phenomenon it
addresses? Does it align with decision deadlines?

Rewrite questions that fail the SMART test until they pass.

6. Incorporate Assumption Checks into Questions: Frame some questions specifically to test the
key assumptions identified in Step 1 (e.g., "What evidence supports or refutes the assumption that
[Assumption Y] holds true in context Z?").

7. Conduct Ethical Review of Questions: Scrutinize each question for potential ethical pitfalls:

a) Could answering it necessitate unethical or illegal data collection methods?

b) Does it risk violating privacy, confidentiality, or anonymity?

c) Is the question framed in a biased, leading, or discriminatory way?

d) Could the answer be easily misinterpreted or misused to cause harm or discrimination?

Revise or eliminate ethically problematic questions. Document the rationale for these decisions
clearly.

8. Prioritize Questions: Rank KIQs and sub-questions based on their importance to the PDS, de-
pendency (is question B needed before question C?), potential impact of the answer on decisions,
achievability, and resource requirements. Use prioritization matrices (e.g., Impact/Effort matrix) if
helpful.

9. Translate Questions into Collection Requirements: For each prioritized question, determine the
specific data/information needed to answer it (indicators) and identify potential primary and alter-
native sources and collection methods (linking forward to Step 4). Develop specific OSINT search
strategies, HUMINT collection directives, SIGINT tasking requests, GEOINT imagery requirements,
etc.

10. Document the Final Question Set: Create a formal, versioned list (e.g., RQs v1.0) of prioritized
KIQs and sub-questions, including the rationale for each, its link to IRs/PDS, planned collection
approach(es), priority level, and ethical review status.
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4.2.2 Integrated Intelligence (I)

1. All-Source Review: Information gathered across all intelligence disciplines in Step 1 informs the
identification of knowledge gaps and the formulation of relevant questions. Patterns or anomalies
from one INT can spark questions answerable by another.

2. HUMINT: Consult SMEs or trusted sources (if appropriate) to validate the relevance, sensitivity, and
achievability of questions. Frame questions suitable for elicitation, debriefing, or interviews. Assess
source access required and potential risks.

3. SIGINT/GEOINT/MASINT/CYBINT/FININT: Technical intelligence experts help frame precise,
technically feasible questions answerable through their specific collection and analysis capabilities,
based on the PDS and IRs. Define specific parameters, signatures, or targets for collection.

4. Linguistic Intelligence: Refine question wording for clarity, neutrality, cultural sensitivity, and pre-
cision. Avoid ambiguity, jargon, and leading language. Ensure questions are effectively translatable
if working across languages or cultures.

5. Logical-Mathematical Intelligence: Formulate questions requiring quantitative answers, statistical
analysis, modeling, or threshold definition. Define the parameters, variables, and metrics needed for
measurement. Ensure logical consistency and structure within the question set.

6. Emotional/Interpersonal Intelligence: Frame questions exploring stakeholder motivations, percep-
tions, trust levels, influence dynamics, and potential emotional responses, ensuring sensitivity and
ethical phrasing. Consider how best to phrase questions for future HUMINT interactions to build
rapport and elicit truthful responses.

4.2.3 AI Augmentation (A)

1. Enhanced Information Discovery: Utilize AI-powered search engines (e.g., Perplexity, You.com),
automated web scraping tools (ethically deployed), and knowledge discovery platforms to expedite
multi-source OSINT gathering and identify potentially relevant sources (articles, reports, datasets,
experts).

2. Automated Text Summarization & Analysis: Employ Natural Language Processing (NLP) tools
(e.g., Large Language Models like GPT-4, Claude) to rapidly summarize lengthy documents, extract
key entities, relationships, topics, and sentiments from initial textual data related to X. Generate
knowledge graphs automatically from text.

3. Trend Detection & Anomaly Identification: Leverage AI algorithms to analyze time-series data
(e.g., search trends, social media activity, market data) to identify emerging patterns, spikes, or
anomalies related to X.

4. Bias Framing Detection: Use AI tools trained to identify potentially biased language, framing
effects, propaganda techniques, or sentiment manipulation in initial source materials or public dis-
course surrounding X. Assess the sentiment and tone of X.

5. Automated Language Translation: Employ machine translation tools to quickly understand rele-
vant source material across different languages.

6. Ontology Knowledge Graph Generation: Use AI to assist in structuring the initial understanding
of X by creating draft ontologies or knowledge graphs based on extracted entities and relationships.
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4.2.4 Ethical Considerations (E)

1. Problem Framing Bias Mitigation: Conduct a structured review of the initial PDS. Does the fram-
ing implicitly benefit certain groups or perspectives? Does it oversimplify complex social issues?
Apply Value-Sensitive Design principles. Document potential biases identified.

2. Responsible Data Collection Practices: Establish clear protocols for initial data gathering. Ensure
OSINT scraping respects ‘robots.txt‘ and terms of service. Avoid any actions that could be construed
as unauthorized access or surveillance. Document data sources and collection methods transparently.

3. Representation and Perspective Inclusivity: Make a conscious effort to seek out and include in-
formation representing diverse and potentially marginalized viewpoints during initial observation.
Document whose perspectives might still be missing.

4. Potential Harm Assessment & Mitigation (Initial): Conduct a formal preliminary assessment (e.g.,
using a simple matrix) of potential harms (to individuals, groups, reputation, operations) associated
with the investigation itself. Outline initial mitigation strategies (e.g., anonymization needs, secure
data handling).

5. Data Provenance and Integrity: Note the origin and assess the initial credibility of sources used in
this step. Flag information from questionable sources for later verification. Avoid relying solely on
unverified social media claims.

6. Algorithmic Bias Awareness: If using AI tools for scanning or analysis, be aware of their potential
biases (e.g., in training data) and critically evaluate their outputs. Document the tools used and any
known limitations.

7. Scope Ethics: Is the defined scope ethically justifiable? Does it avoid investigating purely personal
matters without justification?

4.2.5 Output

1. Versioned Problem Definition Statement (PDS v1.0): A clear, concise, ethically-reviewed sum-
mary including problem/opportunity (X), context, initial scope, key knowns/unknowns, critical as-
sumptions, and major knowledge gaps.

2. Comprehensive 5W+1H Analysis Report: Detailed findings for each element, supported by initial
evidence, source references, and visualizations (e.g., timelines, stakeholder maps).

3. Initial Assumption Log: A structured list/table of assumptions, their basis, potential impact if
wrong, and initial validation status.

4. Prioritized Information Requirements (IRs) List: Derived from knowledge gaps, detailing specific
information needed, potential sources, and priority level.

5. Initial Ethical Considerations Risk Mitigation Plan: A documented assessment of ethical issues
and planned mitigation actions for the analysis process.

6. Preliminary System Map/Causal Loop Diagram (Optional but Recommended): Visual repre-
sentation of key components and relationships.

7. Initial Stakeholder Map (Optional but Recommended): Visual representation of stakeholders and
their basic relationships/interests.
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4.3 Step 2: Targeted Questioning – Formulating Research Questions
Goal: To translate the initial understanding (PDS) and identified information requirements (IRs) into
specific, focused, answerable, relevant, and ethically-sound research questions (RQs) that will precisely
guide the intelligence gathering and analysis efforts.

Objective: To develop a well-defined and prioritized hierarchy of Key Intelligence Questions (KIQs)
and specific sub-questions that are SMART (Specific, Measurable, Achievable, Relevant, Time-bound),
directly address the prioritized IRs, acknowledge assumptions, and promote a rigorous, unbiased, and
efficient investigation.

4.3.1 Process Activities (Sub-steps)

1. Review Prior Outputs: Thoroughly review the Problem Definition Statement (PDS v1.0), the
5W+1H Analysis Report, the Assumption Log, the Prioritized IRs List, and the Ethical Consider-
ations Memo from Step 1.

2. Align Questions with IRs and PDS: Ensure every prioritized IR translates into one or more specific
research questions. Verify that questions directly address the core problem defined in the PDS and
aim to fill the identified knowledge gaps.

3. Brainstorm Potential Questions: Based on the IRs and remaining uncertainties from Step 1, gener-
ate a broad list of potential questions using techniques like Brainstorming or Brainwriting. Consider
different question types (descriptive, diagnostic, predictive, prescriptive). Encourage asking "Why?"
multiple times (5 Whys approach) for causal chains.

4. Categorize and Structure Questions: Group related questions thematically (e.g., by stakeholder
group, causal factor, time period) or hierarchically. Identify overarching Key Intelligence Questions
(KIQs) – the high-level, critical questions the analysis must answer. Decompose KIQs into spe-
cific, manageable sub-questions that build towards answering the KIQ. Use tools like Logic Trees or
Affinity Diagrams.

5. Refine Questions using SMART Criteria: Rigorously evaluate each KIQ and sub-question against
the SMART criteria:

a) Specific: Is the question unambiguous? Does it target a precise piece of information or relation-
ship? Avoid vague terms.

b) Measurable: Can the answer be quantified, verified, or assessed objectively? What specific data
points or indicators would constitute an answer?

c) Achievable: Is it realistically possible to answer this question given available/planned resources
(time, budget, access, tools, expertise)? Assess feasibility.

d) Relevant: Does answering this question directly contribute to addressing the PDS and overall
analytical goals? Is it critical or just ’nice to know’?

e) Time-bound: Can a timeframe be associated with answering the question or the phenomenon it
addresses? Does it align with decision deadlines?

Rewrite questions that fail the SMART test until they pass.

6. Incorporate Assumption Checks into Questions: Frame some questions specifically to test the
key assumptions identified in Step 1 (e.g., "What evidence supports or refutes the assumption that
[Assumption Y] holds true in context Z?").

7. Conduct Ethical Review of Questions: Scrutinize each question for potential ethical pitfalls:
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a) Could answering it necessitate unethical or illegal data collection methods?

b) Does it risk violating privacy, confidentiality, or anonymity?

c) Is the question framed in a biased, leading, or discriminatory way?

d) Could the answer be easily misinterpreted or misused to cause harm or discrimination?

Revise or eliminate ethically problematic questions. Document the rationale for these decisions
clearly.

8. Prioritize Questions: Rank KIQs and sub-questions based on their importance to the PDS, de-
pendency (is question B needed before question C?), potential impact of the answer on decisions,
achievability, and resource requirements. Use prioritization matrices (e.g., Impact/Effort matrix) if
helpful.

9. Translate Questions into Collection Requirements: For each prioritized question, determine the
specific data/information needed to answer it (indicators) and identify potential primary and alter-
native sources and collection methods (linking forward to Step 4). Develop specific OSINT search
strategies, HUMINT collection directives, SIGINT tasking requests, GEOINT imagery requirements,
etc.

10. Document the Final Question Set: Create a formal, versioned list (e.g., RQs v1.0) of prioritized
KIQs and sub-questions, including the rationale for each, its link to IRs/PDS, planned collection
approach(es), priority level, and ethical review status.

4.3.2 Integrated Intelligence (I)

1. All-Source Review: Information gathered across all intelligence disciplines in Step 1 informs the
identification of knowledge gaps and the formulation of relevant questions. Patterns or anomalies
from one INT can spark questions answerable by another.

2. HUMINT: Consult SMEs or trusted sources (if appropriate) to validate the relevance, sensitivity, and
achievability of questions. Frame questions suitable for elicitation, debriefing, or interviews. Assess
source access required and potential risks.

3. SIGINT/GEOINT/MASINT/CYBINT/FININT: Technical intelligence experts help frame precise,
technically feasible questions answerable through their specific collection and analysis capabilities,
based on the PDS and IRs. Define specific parameters, signatures, or targets for collection.

4. Linguistic Intelligence: Refine question wording for clarity, neutrality, cultural sensitivity, and pre-
cision. Avoid ambiguity, jargon, and leading language. Ensure questions are effectively translatable
if working across languages or cultures.

5. Logical-Mathematical Intelligence: Formulate questions requiring quantitative answers, statistical
analysis, modeling, or threshold definition. Define the parameters, variables, and metrics needed for
measurement. Ensure logical consistency and structure within the question set.

6. Emotional/Interpersonal Intelligence: Frame questions exploring stakeholder motivations, percep-
tions, trust levels, influence dynamics, and potential emotional responses, ensuring sensitivity and
ethical phrasing. Consider how best to phrase questions for future HUMINT interactions to build
rapport and elicit truthful responses.
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4.3.3 Applied Methods (M - Examples from Appendix A)

1. Question Generation/Refinement: Brainstorming, Brainwriting, 5W+1H Application (Guiding ques-
tion types), Mind Mapping, Concept Mapping, Critical Inquiry, Socratic Questioning, Question For-
mulation Technique (QFT).

2. Prioritization: Pareto Analysis (80/20 Rule), Decision Matrix (Weighted Criteria), Risk Assessment
(Prioritizing high-impact questions), MoSCoW Method (Must have, Should have, Could have, Won’t
have).

3. Structuring: Logic Tree Diagram, Affinity Diagramming (Grouping questions), Issue Trees.

4. Validation: SMART Criteria Checklist, Assumption Challenging (Linking questions to assump-
tions), Falsifiability Check (Can the question lead to a testable hypothesis?).

5. Planning: Collection Planning (Linking questions to methods/sources), Indicator Development.

4.3.4 AI Augmentation (A)

1. Automated Question Generation/Suggestion: Use AI (LLMs, Knowledge Graph tools) to suggest
relevant questions based on PDS, knowledge gaps, identified entities/relationships, and analysis of
large text corpora (e.g., identifying common questions asked in similar contexts or academic papers).

2. Question Quality Assessment: AI tools can analyze questions for clarity, specificity, potential am-
biguity, and bias based on NLP models and predefined criteria.

3. Redundancy and Overlap Detection: AI can help identify questions within a large set that are
duplicates, highly overlapping, or could be merged.

4. Linkage to Data Sources: AI can suggest potential data sources (datasets, APIs, experts identified
in knowledge graphs, relevant documents) that might help answer specific questions, assessing data
availability.

5. Automated Query Formulation: AI can assist in translating natural language questions into opti-
mized search queries (Boolean, semantic, database queries) for various platforms.

6. Knowledge Graph Exploration: Interactively querying AI-generated knowledge graphs from Step
1 can surface new relationships and inspire relevant, targeted questions.

7. Feasibility Assessment Aid: AI might provide initial assessments of the difficulty of answering
certain questions based on estimated data availability or complexity.

4.3.5 Ethical Considerations (E)

1. Ethical Feasibility Re-check: Rigorously confirm that answering each prioritized question is pos-
sible using ethical and legal means. Eliminate or fundamentally revise questions requiring unethical
access, deception (beyond approved contexts), or methods.

2. Privacy Impact Assessment: Assess the potential privacy intrusion associated with answering each
question, particularly those involving personal data. Is the question necessary and proportionate to
the analytical goal? Can less intrusive questions achieve the same objective?

3. Bias in Formulation Review: Actively review questions for loaded language, embedded stereotypes,
leading phrasing, or assumptions that could lead to biased data collection or analysis. Rephrase for
neutrality and objectivity. Use bias detection checklists or AI tools for assistance.
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4. Potential for Misuse Assessment: Consider how the answer to a question could be misinterpreted,
taken out of context, or misused, especially if it deals with sensitive topics or vulnerable groups.
Frame questions carefully to minimize this risk and add necessary context.

5. Stakeholder Impact Re-evaluation: How might the asking or answering of certain questions im-
pact the perception, well-being, or rights of stakeholders, particularly vulnerable groups? Ensure
questions are respectful and necessary.

6. Transparency in Rationale: Document the ethical review process for the question set, including
rationale for including, excluding, or modifying specific questions based on ethical concerns.

4.3.6 Output

1. Prioritized Research Question Set (KIQs and Sub-questions v1.0): A clearly defined, structured,
prioritized, and ethically-reviewed list of questions guiding the investigation.

2. Documented Rationale and Linkages: Clear explanation for each question, linking it to the PDS,
specific IRs, underlying assumptions being tested, and overall analytical objectives.

3. Initial Collection Plan Outline (v1.0): A preliminary but detailed plan linking prioritized ques-
tions to potential intelligence sources (OSINT, HUMINT, etc.), specific collection methods, potential
indicators, and responsible parties/timelines.

4. Updated Assumption Log: Assumptions specifically linked to or being tested by the research ques-
tions.

5. Updated Ethical Considerations Memo: Documenting the ethical review of the question set, poten-
tial risks associated with answering them, and any necessary mitigation strategies for data collection.

4.4 Step 3: Hypothesis Generation – Developing Testable Explanations
Goal: To develop multiple plausible, testable, and falsifiable hypotheses that offer potential answers to
the Key Intelligence Questions (KIQs) and explain the observed phenomena related to problem X.

Objective: To move beyond mere description towards explanation and prediction by formulating spe-
cific, evidence-based (or evidence-seeking) propositions about causes, relationships, motivations, or
future outcomes, which can be rigorously evaluated in subsequent steps. Fostering creative thinking to
ensure a diverse range of possibilities is considered.

4.4.1 Process Activities (Sub-steps)

1. Review Prior Outputs: Re-examine the PDS (v1.0), the prioritized Research Question Set (RQs
v1.0), initial findings from Step 1, the Assumption Log, and identified knowledge gaps. Focus on the
"Why" and "How" aspects.

2. Brainstorm Potential Explanations/Answers: For each KIQ, generate a wide range of possible
answers or explanations. Use creative thinking methods (Brainstorming, Lateral Thinking, SCAM-
PER) to explore diverse possibilities, including unconventional, complex, and simple explanations.
Consider explanations based on different theoretical lenses or disciplines.

3. Formulate Hypotheses as Testable Statements: Convert potential explanations into formal hy-
potheses. A well-formulated hypothesis typically:

a) Proposes a specific relationship (e.g., causal: A causes B; correlational: A is associated with B;
conditional: If C, then D) between clearly defined variables or factors.
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b) Is stated clearly, unambiguously, and concisely.

c) Is empirically testable: It must be possible to gather evidence relevant to its validity.

d) Is falsifiable: It must be possible, in principle, to find evidence that would contradict or disprove
the hypothesis. Avoid non-falsifiable claims.

e) Makes a specific prediction about what should be observable in the data or real world if the
hypothesis is true.

4. Generate Multiple Competing Hypotheses (Critical Step): Avoid premature attachment to a sin-
gle explanation. For each major KIQ, actively develop several distinct, plausible, and competing
hypotheses. Use techniques like Analysis of Competing Hypotheses (ACH) framework mentally or
formally. Consider null hypotheses (e.g., "There is no significant relationship between A and B")
where appropriate.

5. Assess Plausibility, Relevance, and Testability: Evaluate each generated hypothesis based on:

a) Plausibility: Consistency with existing established knowledge, known facts, and logical princi-
ples.

b) Relevance: Directness in addressing the KIQ and PDS.

c) Testability/Falsifiability: Can evidence realistically be gathered to support or refute it?

Discard highly improbable, irrelevant, or untestable hypotheses, documenting the rationale. Keep
hypotheses that seem less likely but are still possible and impactful if true.

6. Identify Key Assumptions within Hypotheses: Explicitly state the underlying assumptions upon
which each hypothesis rests. These assumptions themselves may need testing.

7. Determine Evidence Needed for Testing (Indicators): For each prioritized hypothesis, identify the
specific types of evidence, data points, or observable indicators that would lend support (confirming
evidence) or cast doubt (disconfirming evidence). Be specific about what constitutes strong vs. weak
evidence. Link these indicators back to the Collection Plan.

8. Consider Predictive Implications and Distinguishability: What unique observable consequences
or future events would be expected if hypothesis H1 were true versus competing hypothesis H2? How
can we find evidence that discriminates effectively between them?

9. Prioritize Hypotheses for Testing: Rank the remaining plausible hypotheses based on factors like:

a) Potential impact or significance if true (for decision-making).

b) Estimated likelihood based on initial evidence or expert judgment.

c) Testability and the ability to find discriminating evidence.

d) Relevance to primary KIQs.

10. Document the Hypothesis Set: Create a formal, versioned record (e.g., Hypothesis Set v1.0) of
the generated hypotheses, including: their precise formulation, underlying assumptions, required
evidence/indicators for testing, predictive implications, links to KIQs, and priority level.
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4.4.2 Integrated Intelligence (I)

1. OSINT: Use existing literature (theories, models), case studies, expert opinions found in open sources,
historical analogues, and data patterns identified in Step 1 to inform the generation and initial plausi-
bility assessment of hypotheses.

2. HUMINT: Insights from SMEs, stakeholders (understanding their beliefs/theories), defectors, or
historical sources can suggest potential motivations, causal links, hidden variables, or alternative
explanations that form the basis of hypotheses. Cultural context is vital for hypotheses about human
behavior.

3. BI: Business data trends, correlations, anomalies, A/B test results, or customer feedback analyses
can suggest hypotheses related to market dynamics, customer behavior, operational efficiencies, or
competitive actions.

4. CYBINT/SIGINT/GEOINT/MASINT/FININT: Patterns, anomalies, specific indicators, capabili-
ties assessments, or established signatures identified within technical intelligence domains can sug-
gest technical explanations, actor capabilities/intentions, specific causal mechanisms, or resource
flows, leading to technically grounded, testable hypotheses.

5. Linguistic Intelligence: Analyze language used by key actors, in relevant documents, or public
discourse for clues about intent, beliefs, causal reasoning, deception, or underlying theories, which
can inform hypothesis generation. Identify recurring narratives or frames that represent implicit
hypotheses.

6. Logical-Mathematical Intelligence: Use existing formal models (economic, physical, social), es-
tablished statistical relationships, or logical deduction based on established principles to formulate
quantifiable or logically structured hypotheses. Identify potential mathematical relationships to hy-
pothesize and test.

7. Emotional/Interpersonal Intelligence: Formulate hypotheses considering psychological drivers
(cognitive biases, personality traits), group dynamics (groupthink, polarization), trust levels, social
influence, or emotional responses as potential causal factors in human behavior related to X.

8. Naturalistic Intelligence: Develop hypotheses considering ecological factors, environmental con-
straints, resource limitations, or complex systemic interdependencies derived from a naturalistic or
biological systems perspective (e.g., feedback loops, carrying capacity).

4.4.3 Applied Methods (M - Examples from Appendix A)

1. Hypothesis Generation: Brainstorming, Brainwriting, Abductive Reasoning (Inference to best ex-
planation), Inductive Reasoning (Generalizing from observations), Analogical Reasoning, Morpho-
logical Analysis, SCAMPER, Lateral Thinking, TRIZ (for inventive problems), Concept Mapping
(exploring relationships).

2. Causal Analysis: Root Cause Analysis (Deeper dive), Causal Loop Diagrams (Refined), Fishbone
Diagrams, Fault Tree Analysis.

3. Structuring/Competing Hypotheses: Multiple Hypotheses Generation (Core), Analysis of Compet-
ing Hypotheses (ACH - framework setup), Logic Tree Diagram (Structuring alternative explanations),
Issue Trees.

4. Evaluation/Refinement: Falsifiability Principle Check, Plausibility Assessment, Assumption Chal-
lenging (Hypothesis-specific), Bayesian Thinking (Assigning initial subjective probabilities/priors),
Consistency Checking (Internal logic).
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5. Foresight/Prediction: Scenario Planning (Developing contexts for hypotheses), Predictive Analysis
(Initial qualitative predictions), Futures Wheel (Exploring implications).

6. Indicator Development: Identifying specific, measurable, relevant, and timely indicators for each
hypothesis.

4.4.4 AI Augmentation (A)

1. Automated Hypothesis Generation: AI can analyze patterns in large datasets, review extensive
literature, and suggest potential causal relationships, correlations, or explanatory models based on
statistical analysis or existing theories, providing input for human refinement and selection.

2. Predictive Modeling Simulation: Use machine learning algorithms to build predictive models
based on historical data. Run simulations (e.g., Agent-Based Modeling, System Dynamics assisted
by AI) to explore the potential consequences and observable outcomes of different hypotheses under
various conditions.

3. Literature Synthesis for Theory Identification: AI can rapidly synthesize vast amounts of aca-
demic literature, patents, or technical reports to identify existing theories, models, or frameworks
relevant to generating hypotheses for X.

4. Argument Mining Extraction: AI tools can analyze texts (news, reports, social media) to extract
arguments, justifications, and implicitly held hypotheses related to X, identifying perspectives to
consider.

5. Counter-Hypothesis Generation: AI can be prompted to generate plausible alternative or opposing
hypotheses based on the primary ones developed, challenging assumptions and aiding the Multiple
Hypotheses Generation process.

6. Knowledge Graph Reasoning: AI can perform logical inference or pattern detection over knowl-
edge graphs to suggest potential missing links or explanatory relationships that could form hypothe-
ses.

7. Indicator Suggestion: AI might suggest potential measurable indicators for hypotheses based on
analysis of related concepts in large datasets.

4.4.5 Ethical Considerations (E)

1. Bias in Hypothesis Formulation: Actively guard against cognitive biases (e.g., confirmation bias
favoring pre-existing beliefs, availability heuristic focusing on recent examples) influencing hypoth-
esis generation. Ensure hypotheses do not unfairly target, stereotype, or pathologize specific groups.
Use diverse teams and perspectives in brainstorming.

2. Potential Harm from Testing Methods: Before prioritizing, consider if the methods required to test
certain hypotheses could cause disproportionate harm (e.g., intrusive surveillance, highly sensitive
interviews). Plan testing methods ethically and seek approvals if necessary.

3. Impact of Confirmation/Refutation: Evaluate the potential real-world consequences if a particular
hypothesis is strongly supported or refuted, especially if it carries significant social, political, or
economic implications. Who benefits? Who might be harmed? Ensure this potential impact is
considered in prioritization and reporting.

4. Transparency of Assumptions: Clearly document the key assumptions underlying each hypothesis
to allow for critical evaluation by others. Avoid presenting hypotheses as foregone conclusions or
proven facts before testing.

17



WTF 6.0 Framework April 4, 2025

5. Algorithmic Bias in AI Suggestions: If using AI for hypothesis generation or prediction, critically
assess the potential for biases in the AI’s training data or algorithms to skew the suggested hypotheses
towards certain outcomes or groups. Validate AI suggestions rigorously.

6. Considering Benevolent Hypotheses: Ensure not only negative or threat-based hypotheses are con-
sidered, but also potential positive or neutral explanations, where appropriate, to maintain objectivity.

7. Avoiding Conspiracy Theories: While considering unconventional ideas, apply strong filters for
plausibility and evidence requirements to avoid prioritizing baseless conspiracy theories. Focus on
testability.

4.4.6 Output

1. Prioritized Set of Testable Hypotheses (v1.0): A documented list of the most plausible, relevant,
impactful, and testable hypotheses formulated to answer the KIQs. Must include competing hypothe-
ses for key questions.

2. Hypothesis Details Document: For each hypothesis: its precise statement, underlying assumptions,
specific evidence/indicators required for testing (confirming and disconfirming), key predictive im-
plications, links to KIQs, and priority level.

3. Updated Collection Plan Outline (v2.0): Refined plan detailing specific data and indicators needed
to test prioritized hypotheses, linked clearly to collection methods, sources, and responsible parties.

4. Updated Assumption Log: Assumptions specifically underpinning the generated and prioritized
hypotheses, marked for testing where appropriate.

5. Updated Ethical Considerations Memo: Documenting ethical review of hypotheses, potential risks
associated with testing them, and planned mitigation strategies.

4.5 Step 4: Comprehensive Experimentation – Multi-Source Data Collec-
tion & Fusion

Goal: To systematically collect, process, evaluate, and initially synthesize data and information from
diverse, relevant intelligence sources to rigorously test the prioritized hypotheses and answer the research
questions (RQs).

Objective: To build a robust, reliable, ethically sourced, and multi-faceted evidence base by executing
the collection plan, managing sources effectively, performing data processing and quality control, en-
suring data integrity, and undertaking preliminary fusion and correlation analysis across different data
streams.

4.5.1 Process Activities (Sub-steps)

1. Finalize and Operationalize Collection Plan: Based on the prioritized hypotheses (v1.0) and RQs
(v1.0), finalize the detailed intelligence collection plan (v2.0). Specify sources, methods, tools, time-
lines, responsibilities, required resources, data formats, security protocols, and ethical approvals for
each required piece of information (indicator).

2. Execute Data Collection Activities: Systematically gather data according to the finalized plan,
utilizing appropriate techniques for each intelligence discipline and ensuring adherence to legal and
ethical standards:

a) OSINT Collection: Execute advanced search strategies (Boolean, semantic, proximity, natural
language queries, dorking), scrape public websites/APIs (ethically, respecting ‘robots.txt‘/ToS),
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monitor social media/forums/blogs, access public records/databases, utilize specialized OSINT
tools and platforms, analyze file metadata, conduct reverse image searches.

b) HUMINT Collection: Conduct planned interviews, elicitations, debriefings, or source meetings
according to plan, adhering strictly to ethical guidelines, legal constraints, rapport-building tech-
niques, and operational security (OPSEC). Manage source expectations and well-being. Record
interactions accurately and securely.

c) SIGINT Collection (If applicable/authorized): Task relevant technical collection assets based on
requirements. Intercept and process communications (COMINT) and electronic signals (ELINT).
Decrypt/decode where possible and legal.

d) GEOINT Collection (If applicable/authorized): Task satellite or aerial imagery collection. Ac-
quire relevant mapping data, elevation models, or existing geospatial datasets. Perform initial
imagery interpretation or analysis.

e) MASINT Collection (If applicable/authorized): Deploy appropriate sensors to collect data on
specific signatures (spectral, acoustic, seismic, radiation, material composition, etc.). Process
raw sensor data.

f) CYBINT Collection (If applicable/authorized): Monitor network traffic, analyze logs, conduct
digital forensics on acquired media, investigate malware, track threat actor activity on relevant
platforms (surface/deep/dark web), analyze blockchain transactions if relevant.

g) FININT Collection (If applicable/authorized): Gather relevant financial records (e.g., public cor-
porate filings, sanctioned entity lists, transactional data if legally obtained), analyze financial
flows, identify beneficial ownership where possible.

h) BI Collection: Extract data from internal databases (ERP, CRM), financial systems, operational
logs. Conduct internal surveys, A/B tests, or pilot studies as planned. Gather competitive intelli-
gence through ethical means.

3. Source Vetting and Credibility Assessment: Critically evaluate the reliability, expertise, access,
bias, motivation, track record, and potential for deception of all sources (human, document, techni-
cal system, dataset). Use established source validation frameworks (e.g., Admiralty Code/modified
versions, OSINT source verification checklists). Document source ratings and rationale. Corroborate
information across multiple independent sources whenever possible.

4. Data Processing and Organization: Cleanse collected data (handle missing values, correct errors,
remove duplicates). Structure unstructured data (e.g., text, images) using tagging, categorization,
or NLP techniques. Format data consistently. Translate languages accurately. Organize data logi-
cally within a secure project database, knowledge management system, or analytical platform. Use
consistent metadata tagging (e.g., source, date, classification, relevance to RQ/hypothesis).

5. Initial Data Triage and Relevance Filtering: Quickly review collected data streams for direct rel-
evance to the prioritized RQs and hypotheses. Filter out clearly irrelevant information or noise to
focus subsequent analysis efforts. Tag data by relevance to specific RQs/hypotheses.

6. Preliminary Analysis and Correlation (Intra-INT): Conduct initial analysis within each intelli-
gence discipline using basic tools and techniques. Examples:

a) OSINT: Keyword frequency analysis, sentiment scoring, basic social network mapping, timeline
generation.

b) HUMINT: Initial coding of interview transcripts, identification of key statements or contradic-
tions.
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c) SIGINT: Traffic analysis, basic pattern identification.

d) GEOINT: Feature identification on imagery, proximity analysis.

e) CYBINT: Identification of basic indicators of compromise (IOCs), initial malware classification.

f) BI: Descriptive statistics, basic dashboard visualizations.

Look for immediate correlations, contradictions, or significant patterns within individual data streams.
Use visualization tools appropriate for the data type.

7. Data Fusion (Initial Synthesis - Inter-INT): Begin systematically integrating findings from differ-
ent intelligence sources that relate to the same RQ or hypothesis. Use techniques like Data Triangu-
lation, information timelines integrating multi-source events, or simple matrices to compare and con-
trast information. Identify areas of convergence (increasing confidence) and divergence/contradiction
(highlighting uncertainty, deception, or needing further investigation). Document these initial fused
insights and conflicts.

8. Quality Control and Validation: Perform checks on data accuracy, completeness, timeliness, and
consistency, both within and across datasets. Cross-validate critical information points using inde-
pendent sources or methods. Identify and flag potential errors, outliers, disinformation, or data gaps
encountered during collection/processing.

9. Maintain Collection Log and Audit Trail: Keep meticulous, contemporaneous records of all collec-
tion activities: sources consulted, queries used, data obtained (or lack thereof), time/date, collector,
processing steps taken, source assessment notes, and initial findings. Ensure full traceability and
reproducibility.

10. Dynamically Adapt Collection Plan: Based on initial findings, difficulties in collection, source
reliability issues, dead ends, or newly identified gaps/opportunities, dynamically adjust the collection
plan (v2.1, v2.2 etc.). Re-prioritize RQs or hypotheses if necessary. Iterate collection efforts based
on preliminary analysis.

4.5.2 Integrated Intelligence (I)

1. Multi-Source Execution: This step embodies multi-intelligence operations, actively collecting and
bringing together data from OSINT, HUMINT, SIGINT, GEOINT, MASINT, CYBINT, FININT, BI,
etc., as defined in the detailed collection plan. The focus is on synergy, not just parallel collection.

2. Cross-Discipline Cueing and Tasking: Implement mechanisms where findings from one discipline
actively trigger or refine collection requirements in another (e.g., OSINT identifies a key individual
leading to HUMINT tasking; SIGINT detects anomalous activity prompting CYBINT investigation;
GEOINT confirms physical presence mentioned in HUMINT report).

3. Fusion Analysis Foundation: The primary goal is gathering the diverse data needed for robust
fusion in Step 5. The initial fusion here helps guide further collection and identify immediate con-
flicts. Combine different INTs provides a more complete picture (e.g., GEOINT visualizes OSINT
data points; HUMINT provides context for SIGINT intercepts; FININT tracks funding for activities
identified via CYBINT).

4. Validation and Deception Detection: Actively use data from different INTs to corroborate or contra-
dict each other. Comparing information across diverse collection methods (e.g., technical vs. human,
open vs. clandestine) is crucial for validating findings and detecting potential deception, denial, or
disinformation campaigns.
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4.5.3 Applied Methods (M - Examples from Appendix A)

1. Collection Techniques (Specific Execution): OSINT Techniques (Deep Search, Boolean, Dorking,
Scraping, Social Media Analysis tools, Metadata extraction), HUMINT Techniques (Interviewing
protocols, Elicitation frameworks, Debriefing models, Source Management best practices), SIGINT
Collection/Processing methods, GEOINT Collection/Processing methods (Imagery acquisition, GIS
software use), MASINT sensor data processing, CYBINT Collection tools (Forensic tools, Network
analyzers, Threat intel platforms), FININT data acquisition/analysis techniques, BI Data Extraction
(SQL, ETL tools), Survey Design/Deployment, Experiment Design/Execution (e.g., A/B Testing).

2. Data Processing/Organization: Data Cleaning scripts/tools, Data Formatting standards, Metadata
Schemas, Database Management Systems (SQL, NoSQL), Knowledge Graph platforms, Secure Data
Storage practices, Translation Software/Services.

3. Evaluation/Validation: Source Credibility Assessment frameworks (Admiralty Code, custom rubrics),
Data Triangulation protocols, Deception Detection checklists, Logical Fallacy Identification (in source
reporting), Content Analysis (Basic coding/categorization), Discourse Analysis (Initial review of col-
lected communications).

4. Initial Analysis/Synthesis: Statistical Analysis (Descriptive Statistics, Frequency distributions),
Trend Analysis (Basic plotting), Pattern Analysis (Visual inspection), Link Analysis (Basic map-
ping), Network Analysis (Basic visualization), Correlation Analysis (Scatter plots, basic coeffi-
cients), Geospatial Visualization (Mapping data points), Timeline Visualization tools.

5. Management: Collection Plan Execution/Tracking, Project Management Methodologies (Kanban,
Scrum for tracking tasks), Task Delegation, Resource Management, Secure Communication Proto-
cols, Documentation/Logging standards.

4.5.4 AI Augmentation (A)

1. Automated Data Collection Aggregation: Deploy AI agents or scripts for continuous, automated
OSINT gathering (scraping, API calls, news aggregation, social media monitoring) based on defined
queries and targets. Aggregate data from multiple sources.

2. Intelligent Data Processing Structuring: Use AI for automated data cleaning (identifying out-
liers, missing values), structuring unstructured text (NER, relation extraction), tagging content, ad-
vanced translation, transcription (speech-to-text), and optical character recognition (OCR) on docu-
ments/images.

3. Enhanced Source Vetting Assistance: AI tools can assist in assessing source credibility by ana-
lyzing publication history, network connections, linguistic patterns (e.g., bot detection), sentiment
consistency, or detecting coordinated inauthentic behavior online. Provide probabilistic source relia-
bility scores.

4. Preliminary Pattern Recognition and Anomaly Detection: Apply machine learning algorithms
(clustering, anomaly detection) to large datasets (e.g., network logs, financial transactions, commu-
nication metadata, sensor data) to identify non-obvious patterns, correlations, clusters, or anomalies
that warrant human investigation in Step 5.

5. Automated Fusion Assistance (Cross-Source Linking): AI platforms can help visualize connec-
tions across disparate datasets, suggest potential links or identities between entities or events men-
tioned in different INT sources (e.g., linking an OSINT alias to a HUMINT report entity), and support
initial hypothesis checking against incoming data.

6. Predictive Intelligence Triage: AI models can generate initial risk scores or forecasts based on
incoming data streams, helping prioritize analytical focus.
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7. Real-Time Monitoring and Alerting: AI tools can provide real-time alerts based on complex event
processing, predefined keywords, sentiment shifts, geographic events, or data thresholds relevant to
the collection plan and RQs.

8. Automated Geolocation (OSINT): AI tools can analyze photos/videos for geolocation clues.

4.5.5 Ethical Considerations (E)

1. Adherence to Collection Ethics/Legality: Ensure strict, documented adherence to all applicable
legal frameworks (international, national, local), regulations, policies, and ethical guidelines specific
to each intelligence discipline being used. Obtain necessary warrants or authorizations. Document
compliance.

2. Data Privacy and Security Implementation: Implement robust technical and procedural mea-
sures to protect collected data, especially PII, sensitive source details, classified information, or
proprietary business data. Use encryption (at rest and in transit), strict access controls, anonymiza-
tion/pseudonymization where appropriate, secure storage, and data handling protocols. Comply with
data protection regulations (GDPR, CCPA, etc.).

3. Informed Consent and Transparency: Obtain explicit, informed consent where required (e.g.,
HUMINT interviews, surveys). Be transparent about data collection purposes and usage where appro-
priate and safe. Avoid deception unless ethically justifiable and authorized within strict operational
parameters (e.g., approved covert HUMINT).

4. Minimization and Proportionality: Collect only the data demonstrably necessary to answer the
prioritized RQs and test hypotheses. Ensure collection methods are proportionate to the importance
of the information sought and the nature of the problem. Avoid "collect it all" approaches. Regularly
purge unneeded data.

5. Source Protection (HUMINT): Implement rigorous measures to protect the identity, safety, and
well-being of human sources. Maintain strict confidentiality, use secure communication methods,
and adhere to source handling protocols. Assess and mitigate risks to sources.

6. Avoiding Entrapment, Provocation, or Interference: Ensure collection activities do not constitute
illegal entrapment, unduly influence events, provoke actions, or interfere unlawfully with systems or
individuals. Maintain objectivity and passive collection where required.

7. Verification Before Internal Use: Ensure information, especially if potentially damaging or from
less reliable sources, is rigorously verified through multiple independent sources or methods be-
fore being integrated into the main evidence base used for analysis. Actively combat the spread of
mis/disinformation within the analytical process.

8. Ethical Use of AI in Collection/Processing: Ensure AI tools are used responsibly and ethically.
Understand potential biases in AI algorithms used for filtering, translation, or source assessment.
Critically evaluate AI outputs; do not accept them without scrutiny. Document AI tool usage and
limitations. Ensure AI use complies with relevant AI ethics guidelines.

9. Data Retention Policies: Adhere to established policies regarding the retention and eventual secure
destruction of collected data once it is no longer needed for the analysis or legal requirements.

4.5.6 Output

1. Organized Raw Data Repository: Securely stored, cataloged, and organized raw data collected
from all sources, with comprehensive metadata (source, time, collector, method, reliability assess-
ment, relevance tags).
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2. Processed and Structured Data Sets: Cleaned, formatted, translated, transcribed, and structured
data ready for in-depth analysis in Step 5. May include databases, spreadsheets, coded qualitative
data.

3. Source Credibility Assessment Dossier: Detailed documentation of the vetting process for key
sources and associated reliability/credibility ratings and rationale.

4. Initial Analysis Reports/Visualizations (Intra-INT): Preliminary findings, correlations, patterns,
timelines, network maps, statistical summaries generated within specific INT disciplines during this
step.

5. Data Fusion Notes and Conflict Log: Documentation of initial cross-source comparisons, highlight-
ing convergences (supporting evidence points), divergences (conflicting information), and identified
data gaps or ambiguities requiring further analysis.

6. Updated Collection Plan and Detailed Collection Log: Comprehensive record of executed activi-
ties, data obtained (including null returns), challenges encountered, source interactions, data process-
ing steps, and any adaptations made to the plan. Provides a full audit trail.

7. Updated Ethical Considerations Log: Documentation of specific ethical issues encountered dur-
ing collection and processing, decisions made, and actions taken. Includes records of approvals or
consultations.

4.6 Step 5: Integrated Critical Analysis – Applying Comprehensive Meth-
ods

Goal: To rigorously evaluate the collected, processed, and fused evidence against the prioritized hy-
potheses and research questions, employing a wide range of critical thinking and analytical methods
to uncover deep insights, assess causality, identify biases, determine significance, and establish well-
supported, confidence-rated conclusions.

Objective: To move beyond preliminary correlations and synthesis to achieve a deep, explanatory un-
derstanding by systematically dissecting arguments, rigorously testing hypotheses against all relevant
evidence, exploring and evaluating alternative explanations, modeling complex dynamics, and synthe-
sizing disparate findings through structured analytical techniques and critical judgment.

4.6.1 Process Activities (Sub-steps)

1. Organize and Structure Evidence: Structure the processed data and initial findings from Step 4 log-
ically, typically organized by the specific hypotheses and RQs they address. Use matrices, databases,
or knowledge graphs to map evidence to hypotheses/RQs.

2. Select Appropriate Analytical Methods: Based on the nature of the questions, hypotheses, avail-
able data types (quantitative, qualitative, structured, unstructured), and desired level of rigor, strategi-
cally select the most suitable critical thinking and analytical methods from the comprehensive toolkit
(Appendix A). Plan for applying multiple, complementary methods to provide diverse perspectives
and cross-validation (methodological triangulation). Use a Method Selection Guide or Decision Ma-
trix if available.

3. Systematically Apply Chosen Methods: Execute the selected methods rigorously, transparently,
and document the process and intermediate findings for each:

a) Logical Analysis: Apply Deductive, Inductive, Abductive reasoning rigorously. Systematically
identify logical fallacies in arguments within source materials or previous reasoning. Use formal
logic (Syllogistic Reasoning, Set Theory) where appropriate for structured arguments.
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b) Causal Analysis: Employ advanced Root Cause Analysis (e.g., Fishbone with evidence), Fault
Tree Analysis, refine Causal Loop Diagrams with data, develop or run System Dynamics Models
to explore feedback and delays, conduct Cross-Impact Analysis.

c) Comparative Analysis: Perform detailed Benchmarking against standards or competitors, con-
duct in-depth Historical Comparison, apply comparative Case Study methodologies.

d) Statistical/Mathematical Analysis: Apply appropriate inferential statistical tests (t-tests, ANOVA,
chi-squared, etc.), Correlation and Regression Analysis, Time Series Analysis (ARIMA, etc.), Fi-
nancial Ratio Analysis and Modeling, apply Bayesian statistical inference (updating priors with
evidence likelihoods), Monte Carlo Simulations for uncertainty analysis, Game Theory models
for strategic interactions.

e) Strategic Analysis: Conduct thorough SWOT/SWOT-Revisited, PESTLE analysis, apply Porter’s
Five Forces, Value Chain Analysis, Business Model Canvas evaluation based on evidence gath-
ered.

f) Assumption Bias Analysis: Systematically apply Assumption Challenging (testing key assump-
tions identified earlier against evidence), Red Teaming (structured challenge from alternative
perspectives), Devil’s Advocate role-play, use Cognitive Bias Identification checklists during
analysis, conduct Premortem Analysis on potential conclusions, apply Force Field Analysis to
understand driving/restraining factors.

g) Creative Structural Analysis: Use Lateral Thinking exercises to break analytical fixation, apply
relevant TRIZ principles for contradictions, use SCAMPER for idea generation on implications,
refine Morphological Analysis based on data, apply Design Thinking principles to user-centric
problems, conduct detailed Network Analysis (centrality, clustering, path analysis), refine Link
Analysis charts with evidence weights.

h) Foresight Risk Analysis: Develop detailed Scenarios based on key uncertainties identified, use
Futures Wheel to explore consequences, perform detailed Risk Assessment Matrix Mitigation
Planning based on identified threats/vulnerabilities, apply FMEA to processes, conduct Sensitiv-
ity Analysis on models.

i) Qualitative Analysis: Employ rigorous Content Analysis (coding, inter-coder reliability), Dis-
course Analysis (power dynamics, framing), Narrative Analysis (story structures, meaning), the-
matic analysis of interview/HUMINT data, apply grounded theory if developing new explana-
tions from qualitative data.

4. Evaluate Evidence Against Each Hypothesis: Systematically assess the body of relevant evi-
dence (confirming and disconfirming) for each prioritized hypothesis. Use frameworks like ACH
or Bayesian updating to score evidence diagnosticity and weigh its impact on the likelihood of each
hypothesis being true. Identify evidence gaps that remain critical.

5. Analyze Competing Hypotheses: Directly compare the explanatory power, simplicity (Occam’s
Razor), and overall evidentiary support for the competing hypotheses. Identify which hypothesis
provides the most coherent, comprehensive, and parsimonious explanation for the observed phenom-
ena. Document why alternative hypotheses were deemed less likely or rejected.

6. Synthesize Findings Across Methods and Sources (Deep Fusion): Integrate the insights generated
from applying different analytical methods and examining fused data from multiple INTs. Look for
convergence (findings supported by multiple independent methods/sources, increasing confidence),
divergence (conflicting findings needing resolution or explanation), and complementarity (different
methods/sources providing different pieces of the puzzle). Construct a coherent overall narrative or
model.
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7. Identify and Assess Key Judgments: Distill the core analytical conclusions or judgments that di-
rectly address the KIQs. Ensure each judgment is clearly stated and directly supported by the syn-
thesized evidence.

8. Assign Confidence Levels: Explicitly state the level of confidence (e.g., High, Medium, Low, us-
ing standardized wording if available) associated with each key judgment. Base confidence on the
strength, quantity, and consistency of evidence, the reliability of sources, the robustness of the anal-
ysis, and the significance of remaining uncertainties and key assumptions.

9. Identify Remaining Uncertainties, Gaps, and Assumptions: Clearly articulate any significant re-
maining knowledge gaps, unresolved conflicts in evidence, or critical assumptions upon which the
key judgments depend. Acknowledge the limitations of the analysis.

10. Detect Deception, Disinformation, and Analytical Error: Maintain vigilance for indicators of
deception or manipulation throughout the analysis. Critically re-examine own analytical process for
potential errors, biases, or overlooked alternatives. Use checklists for common analytical pitfalls.

11. Refine PDS and Assumption Log: Based on the deep analysis, create the final version of the Prob-
lem Definition Statement (PDS v2.0 or final) and update the Assumption Log with final assessments
of key assumptions.

12. Document Analytical Process Rigorously: Meticulously record the methods used, the specific data
analyzed for each hypothesis/RQ, the analytical steps taken, the reasoning employed, intermediate
findings, confidence assessments, and quality control checks. Ensure transparency, reproducibility,
and auditability.

4.6.2 Integrated Intelligence (I)

1. Fusion-Driven Analysis: This step is where true intelligence fusion occurs. Analytical methods are
applied *across* the integrated datasets compiled in Step 4, leveraging the combined strengths of
different INTs to achieve insights unattainable from single sources.

2. Contextualization is Key: Insights from HUMINT (motivations, intent, cultural context), GEOINT
(spatial relationships, environmental factors), and other INTs provide crucial context for interpreting
patterns, anomalies, or communications identified in OSINT, SIGINT, CYBINT, or BI data. Analysis
must be context-aware.

3. INT-Specific Analysis Techniques: Apply advanced, specialized analytical methods pertinent to
each discipline (e.g., sophisticated SIGINT demodulation/analysis, advanced imagery exploitation
algorithms in GEOINT, complex financial network analysis in FININT, malware reverse-engineering
and attribution in CYBINT) and critically integrate their outputs into the broader analytical picture.

4. Assessing Cross-INT Biases and Deception: Evaluate potential biases not just within a source, but
how biases might manifest differently across collection methods (e.g., public vs. private statements).
Actively look for coordinated deception efforts that might span multiple intelligence domains (e.g.,
matching OSINT disinformation with HUMINT agent reporting).

5. Weighing Evidence from Different INTs: Develop criteria for weighing the significance and reli-
ability of evidence from different INTs based on source credibility, collection conditions, corrobo-
ration, and diagnosticity relevant to the specific hypothesis being tested. Avoid giving undue weight
to easily accessible data (e.g., OSINT) over harder-to-obtain but potentially more critical data (e.g.,
HUMINT, SIGINT).
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4.6.3 Applied Methods (M - Extensive Selection from Appendix A)

1. Core Critical Thinking: Deductive Reasoning, Inductive Reasoning, Abductive Reasoning, Critical
Inquiry, Logical Fallacy Identification (Systematic Check), Argument Mapping (Detailed), Bayesian
Analysis/Inference (Formal application).

2. Structured Analytic Techniques (SATs): Analysis of Competing Hypotheses (ACH - Formal appli-
cation), SWOT Analysis (Evidence-based), PESTLE Analysis (Detailed impact assessment), Porter’s
Five Forces (Data-driven), Scenario Planning (Developing detailed scenarios and indicators), Red
Teaming (Structured challenge sessions), Devil’s Advocate, Premortem Analysis, Delphi Method
(Iterative expert consultation), Brainstorming (For implications/alternatives), Mind Mapping (Com-
plex relationships).

3. Causal/Systems Analysis: Root Cause Analysis (Advanced Techniques), Causal Loop Diagrams
(Quantitative/Qualitative validation), Systems Dynamics Modeling (Simulation and analysis), Fish-
bone Diagrams (Evidence-based), Fault Tree Analysis, FMEA (Detailed process risk).

4. Statistical/Quantitative: Statistical Inference (Hypothesis testing - t-tests, ANOVA, chi-squared),
Regression Analysis (Multiple, Logistic), Correlation Studies (Advanced), Time Series Analysis
(Forecasting models), Monte Carlo Simulations (Uncertainty quantification), Financial Ratio Analy-
sis/Modeling, Cost-Benefit Analysis, Decision Tree Analysis (Quantitative), Game Theory (Model-
ing interactions).

5. Qualitative/Interpretive: Rigorous Content Analysis (Inter-coder reliability), Discourse Analysis
(Power, ideology), Narrative Analysis (Story structures, meaning-making), Thematic Analysis (of
interview/HUMINT data), Case Study Methodologies (In-depth analysis), Ethnographic Analysis
interpretation.

6. Network/Link Analysis: Social Network Analysis (SNA - metrics calculation and interpretation),
Link Analysis (Evidence weighting), Network Mapping/Visualization (Advanced), Knowledge Graph
Reasoning/Analysis.

7. Creative/Problem Solving (Applied to Analysis): Lateral Thinking (Breaking fixation), TRIZ (Re-
solving contradictions in data), SCAMPER (Generating alternative interpretations), Morphological
Analysis (Exploring parameter combinations), Design Thinking (If analyzing user-centric problems).

8. Bias Mitigation: Cognitive Bias Checklists (Systematic application), Assumption Smashing (Test-
ing against evidence), Outside-In Thinking (Considering external perspectives), Constraint Analysis,
Diagnostic Reasoning.

9. Foresight: Trend Extrapolation (Statistical), Futures Wheel (Detailed consequence mapping), Wild-
card Analysis (Assessing low-probability, high-impact events), Cross-Impact Analysis (Scenario con-
sistency).

10. Fusion Specific: Data Fusion Models/Frameworks (e.g., JDL model concepts), Evidence Weighting
techniques, Confidence Assessment methodologies.

11. (Refer to Appendix A for the comprehensive list - selection depends heavily on context)

4.6.4 AI Augmentation (A)

1. Advanced Pattern Recognition Predictive Analytics: Use sophisticated ML algorithms (deep
learning, ensemble methods) to identify complex, non-linear patterns, correlations, and anomalies in
large, fused, multi-modal datasets. Develop and validate predictive models for forecasting.
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2. Automated Hypothesis Testing Bayesian Updating: AI can rapidly test large numbers of hy-
potheses against evidence, calculate statistical significance, perform automated Bayesian updates of
hypothesis probabilities as new evidence arrives, and help manage the ACH process.

3. Simulation Modeling: Develop and run complex simulations (Agent-Based Models, System Dy-
namics, war games) using AI to explore the dynamic implications of different hypotheses, strategies,
or environmental changes.

4. Knowledge Graph Reasoning Inference: Utilize AI to perform complex semantic queries, logical
inference, pathfinding, and anomaly detection over large-scale knowledge graphs built from inte-
grated intelligence, uncovering hidden connections and validating chains of evidence.

5. Argument Mining Evidence Extraction: AI tools can automatically extract specific claims, ar-
guments, and supporting/contradicting evidence snippets from vast amounts of text (reports, news,
academic papers), linking them to specific hypotheses or RQs.

6. Cognitive Bias Detection Assistance: AI tools might analyze analytical text or reasoning patterns
to flag potential indicators of common cognitive biases for human review (experimental stage).

7. Explainable AI (XAI): Employ XAI techniques to understand the reasoning behind complex AI
model outputs (e.g., predictions, classifications), increasing trust and allowing for critical evaluation
of AI-generated insights.

8. Natural Language Generation (Analytical Summaries): AI can assist in drafting initial summaries
of findings from complex analyses, synthesizing information from multiple methods for human re-
finement.

9. Automated Method Suggestion Engine: Based on data characteristics, RQs, and hypotheses, AI
could recommend potentially suitable analytical methods from the toolkit.

4.6.5 Ethical Considerations (E)

1. Objectivity and Bias Mitigation (Analyst AI): Continuously apply techniques to mitigate cogni-
tive biases during analysis. Critically evaluate AI-generated insights for potential algorithmic biases
stemming from training data or model architecture. Ensure methods are chosen for suitability, not to
achieve a predetermined outcome. Document bias checks and mitigation efforts.

2. Accuracy, Nuance, and Proportionality of Interpretation: Strive for accurate, precise, and nu-
anced interpretation of complex data. Avoid oversimplification or exaggeration. Ensure conclusions
are proportionate to the strength of the evidence. Clearly articulate limitations and alternative inter-
pretations.

3. Fairness and Equity in Analysis: Evaluate if the analytical process or findings disproportionately
impact or disadvantage certain groups. Ensure fairness in comparisons, assessments, and the appli-
cation of analytical models. Check for potential discriminatory patterns in data or conclusions.

4. Transparency and Reproducibility: Maintain transparency about the analytical methods used, data
sources (where possible), transformations applied, and the reasoning process. Ensure analysis is
documented well enough to be understood, scrutinized, and potentially reproduced by others (within
security/confidentiality constraints).

5. Algorithmic Transparency and Explainability (XAI): Prioritize using AI models where the rea-
soning can be understood or explained (using XAI). Document the limitations and potential failure
modes of AI tools used in analysis. Do not treat AI outputs as infallible ground truth; critically
evaluate them against other evidence and human expertise.
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6. Data Representation Integrity: Ensure data visualizations, statistical summaries, and qualitative
descriptions accurately represent the underlying data and uncertainty, avoiding misleading presenta-
tions. Use appropriate scales, labels, and contextual information.

7. Security and Confidentiality of Analysis: Protect sensitive analytical findings, intermediate re-
sults, and source information from unauthorized access, modification, or disclosure. Adhere to data
handling and classification protocols.

8. Structured Review and Challenge: Implement mandatory internal peer reviews, "red team" chal-
lenges, or structured "murder boards" to rigorously critique analytical reasoning, evidence interpre-
tation, and intermediate conclusions before finalization. Foster a culture where constructive criticism
is encouraged.

9. Impact Assessment Re-evaluation: Revisit the potential real-world impact (positive and negative)
of the emerging analytical conclusions. Consider downstream ethical implications.

4.6.6 Output

1. Detailed Analytical Findings Report: Comprehensive documentation of the in-depth analysis per-
formed, including methods applied, data sources integrated, evidence evaluation, intermediate results,
key insights generated for each RQ and hypothesis, and detailed reasoning.

2. Hypothesis Assessment Summary (Final): A definitive evaluation of each prioritized hypothesis,
indicating the degree of support/refutation, convergence of evidence, key supporting/contradicting
evidence chains, and final assessed confidence levels. Clear identification of the most likely/credible
hypothesis(es) and rationale for rejecting others.

3. Synthesized Insights and Key Judgments: High-level, integrated distillation of the most critical
findings and judgments derived from the comprehensive analysis, directly addressing the core prob-
lem (PDS) and KIQs.

4. Confidence Level Assessment and Rationale: Explicit statements regarding the level of confidence
(e.g., High/Medium/Low with definitions) in each key judgment, supported by a clear rationale based
on evidence strength, source reliability, methodological rigor, assumption validity, and remaining
uncertainties.

5. Final Problem Definition Statement (PDS v2.0 or Final): The refined understanding of the prob-
lem based on the completed analysis.

6. Final Assumption Log: Final status (validated, invalidated, uncertain) of key assumptions identified
throughout the process.

7. Analytical Process Documentation and Audit Trail: Detailed record of the methods, data transfor-
mations, reasoning paths, quality control steps, peer reviews, and decisions made during the analysis
phase.

8. Updated Ethical Considerations Log: Documentation of ethical challenges encountered during
analysis, mitigation steps taken, and final assessment of ethical alignment.

9. Identification of Residual Knowledge Gaps/Future Research: Areas where significant uncertainty
remains, potentially requiring further investigation in subsequent iterations or separate analyses.

4.7 Step 6: Actionable Conclusion – Synthesizing Findings Reporting
Goal: To translate the synthesized analytical findings, key judgments, and confidence levels from Step
5 into clear, concise, relevant, impactful, and actionable conclusions, recommendations, intelligence
products, or strategic options tailored to specific stakeholders and decision-making needs.
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Objective: To effectively communicate the core insights, implications, uncertainties, and recommended
next steps derived from the rigorous analysis in a format that is easily understood, credible, timely, and
directly facilitates informed action, understanding, or further dialogue.

4.7.1 Process Activities (Sub-steps)

1. Review and Synthesize Analytical Outputs: Consolidate and thoroughly review the key outputs
from Step 5: Synthesized Insights, Hypothesis Assessment Summary, Confidence Level Assessment,
Final PDS, Assumption Log, and supporting analytical details. Ensure a deep understanding of the
core message.

2. Identify Target Audience(s) and Decision Needs: Clearly define the primary and secondary audi-
ences for the final product(s). Understand their level of expertise, key concerns, time constraints,
required level of detail, preferred communication style/format, and crucially, the specific decisions
or actions the analysis is intended to support.

3. Determine Product Type and Structure: Choose the most appropriate format(s) for communication
based on audience and purpose (e.g., formal intelligence assessment, concise policy memo, executive
briefing deck, technical report, business strategy document, interactive dashboard, verbal briefing).
Structure the chosen product logically. Common elements often include:

a) Executive Summary / Bottom Line Up Front (BLUF): Start with the most critical conclusion,
judgment, or recommendation. Answer the core question directly and concisely. (Essential for
decision-makers).

b) Introduction/Background: Briefly set the context, state the refined PDS, outline the scope, and
list the Key Intelligence Questions addressed.

c) Methodology Summary: Provide a concise, transparent overview of the analytical approach, key
methods employed, major data sources utilized, and significant limitations. (Builds credibility).

d) Key Findings/Analysis: Present the most significant insights and judgments in a logical flow,
directly addressing the KIQs. Clearly state the assessed status of key hypotheses. Support judg-
ments with synthesized evidence (without overwhelming detail). Use clear topic sentences.

e) Discussion/Implications: Elaborate on the significance of the findings. Explain the "so what?".
Discuss potential implications, future outlook, opportunities, risks, and connections between
findings. Acknowledge limitations, uncertainties, and alternative interpretations fairly.

f) Conclusion: Briefly summarize the overall assessment and reiterate the most crucial takeaways.

g) Recommendations (If applicable): Propose specific, actionable, measurable, achievable, relevant,
and time-bound (SMART) recommendations logically derived from the findings. Outline poten-
tial benefits, costs, risks, and implementation considerations for each recommendation. Suggest
metrics for success.

h) Confidence Levels: Explicitly reiterate the assessed level of confidence in key judgments, poten-
tially using standardized language or a visual scale.

i) Appendices/Annexes: Include detailed supporting data, methodological specifics, extensive source
lists, glossaries, dissenting views (if applicable), etc., for readers needing more depth.

4. Draft the Content Clearly and Concisely: Write using clear, precise, unambiguous language appro-
priate for the primary audience. Avoid jargon and acronyms where possible, or define them clearly.
Use active voice. Structure paragraphs logically with clear topic sentences. Ensure smooth transi-
tions. Be concise – remove unnecessary words or sections.
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5. Synthesize, Don’t Just List Findings: Focus on integrating insights and explaining their collective
meaning and implications. Build a coherent and compelling narrative that answers the core questions.
Explain relationships, causality, and significance.

6. Visualize Data Effectively and Accurately: Select and design appropriate charts, graphs, maps,
timelines, flowcharts, and diagrams to illustrate key findings, trends, comparisons, and complex re-
lationships. Ensure visualizations are clear, accurately labeled, ethically presented (avoiding distor-
tion), properly sourced, and directly support the text.

7. Develop Actionable and Justified Recommendations: If recommendations are part of the output,
ensure they flow logically and demonstrably from the analytical findings. They should be practical,
specific enough to guide action, and address the core problem defined in the PDS. Clearly explain
the rationale and expected outcomes for each recommendation. Consider potential unintended con-
sequences.

8. Incorporate Confidence Levels Explicitly: Clearly and consistently communicate the assessed level
of confidence for key judgments and forecasts. Explain the factors driving the confidence assessment
(e.g., quality of evidence, agreement among sources, robustness of methods). Use standardized lan-
guage (e.g., high/medium/low confidence) with definitions if available.

9. Conduct Rigorous Peer Review and Quality Control: Subject the draft product(s) to thorough
review by peers, supervisors, or designated quality control functions. Check for:

a) Accuracy: Are facts and figures correct? Is evidence represented faithfully?

b) Logic: Is the reasoning sound? Do conclusions follow from evidence? Are arguments consistent?

c) Clarity: Is the language clear, concise, and unambiguous? Is the structure logical?

d) Completeness: Does it address the key questions? Are significant limitations acknowledged?

e) Objectivity: Is the tone neutral? Are biases minimized? Are alternative views treated fairly?

f) Actionability: Are conclusions and recommendations clear enough to inform decisions?

g) Adherence to Standards: Does it meet organizational or intelligence community reporting stan-
dards?

Incorporate feedback constructively. Proofread meticulously for errors.

10. Tailor for Specific Audiences/Formats: Adapt the final content, language, level of detail, format,
and delivery method based on the specific needs and preferences of different target audiences. Prepare
different versions (e.g., detailed report, executive summary, presentation slides) as required.

11. Final Ethical Review of Product: Conduct a final check of the completed product(s) and planned
dissemination. Ensure conclusions and recommendations are presented ethically, potential negative
impacts are flagged, sensitive information is protected, and the product avoids causing unintended
harm or reinforcing bias.

4.7.2 Integrated Intelligence (I)

1. Evidence Integration Showcase: The report must clearly demonstrate how insights from multiple
intelligence sources (I) were synthesized and weighed to arrive at the final conclusions. Use foot-
notes, endnotes, or integrated sourcing to show the multi-source basis for key judgments.
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2. Source Characterization and Attribution: Characterize sources appropriately according to estab-
lished standards (e.g., reliability, access) and attribute information carefully, balancing transparency
with necessary source protection according to classification and sensitivity guidelines. Use precise
language regarding source reliability (e.g., "Source A, assessed as usually reliable with direct access,
reported..."). Avoid revealing sensitive sources or methods unnecessarily.

3. Contextual Reporting: Leverage the rich contextual understanding derived from various INTs
(HUMINT providing motivations, GEOINT offering spatial context, CULTINT explaining cultural
factors) to frame the findings appropriately and add depth to the conclusions.

4. Confidence Based on Fusion: Explain how the convergence or divergence of information from
different intelligence streams influenced the final confidence levels assigned to judgments. Highlight
where single-source information carries higher uncertainty.

4.7.3 Applied Methods (M - Examples from Appendix A)

1. Synthesis/Reporting: Executive Summary Writing, BLUF (Bottom Line Up Front) Formulation,
Structured Reporting Templates, Argument Mapping (Structuring the report’s logic), Narrative Anal-
ysis / Storytelling with Data (Crafting a compelling narrative).

2. Communication: Data Visualization Best Practices, Presentation Design and Delivery Skills, Tai-
loring Communication to Audience, Stakeholder Communication Strategy.

3. Recommendation Development: SMART Criteria Application, Action Planning Frameworks, Cost-
Benefit Analysis (Evaluating recommendations), Risk Assessment (of recommendations’ implemen-
tation), Prioritization Matrices (for recommendations).

4. Quality Control: Peer Review protocols, Editorial Review / Proofreading, Checklists (e.g., for ana-
lytic tradecraft standards, reporting requirements), Critical Reading / Review techniques.

5. Confidence Assessment: Confidence Level Definitions/Scales, Analysis of Uncertainty techniques,
Assumption Sensitivity Testing (Summarizing impact).

4.7.4 AI Augmentation (A)

1. Automated Report Generation (Drafting Summarization): Utilize AI (LLMs) to generate ini-
tial drafts of report sections (e.g., methodology summary, descriptive findings based on structured
data, literature reviews, executive summaries) for human editing, refinement, and critical oversight.
Summarize lengthy analytical sections.

2. Data Visualization Generation: AI tools can automatically generate various types of charts, graphs,
maps, and dashboards based on the analytical results, suggesting visualization types best suited for
the data and message. Human oversight is needed for accuracy and clarity.

3. Language Check, Style Tone Adjustment: AI can assist with advanced proofreading, grammar
checking, ensuring style consistency (e.g., adhering to a style guide), improving clarity and concise-
ness, and potentially tailoring language and tone for different specified audiences.

4. Key Finding Extraction Prioritization: AI can analyze detailed analytical reports to identify and
extract the most salient findings, rank them by estimated importance, and generate concise bullet
points or summaries for briefings.

5. Consistency and Logic Checking: AI can perform automated checks for consistency in terminology,
data points, arguments, and logical flow across different sections of a long report. Flag potential
contradictions.
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6. Automated Fact-Checking Assistance: AI tools can assist in cross-referencing specific claims or
data points within the report against specified internal knowledge bases, trusted external databases,
or provided source documents. Human verification remains essential.

7. Translation for Dissemination: AI can provide rapid translation of reports or summaries into dif-
ferent languages for wider dissemination, subject to quality review by fluent speakers.

4.7.5 Ethical Considerations (E)

1. Accuracy, Objectivity, and Integrity: Uphold the highest standards of accuracy and objectivity in
reporting findings. Faithfully represent the evidence and analysis, avoiding exaggeration, distortion,
spin, or the deliberate omission of inconvenient data or alternative interpretations. Maintain analytical
independence.

2. Transparency and Honesty about Limitations: Be transparent about the methodology, data sources
(within security limits), analytical reasoning, key assumptions, and significant uncertainties or knowl-
edge gaps. Clearly articulate the limitations of the analysis and the confidence levels in judgments.

3. Proper Attribution and Intellectual Property: Properly attribute all sources, data, images, and bor-
rowed ideas using a consistent citation standard. Avoid plagiarism scrupulously. Respect intellectual
property rights.

4. Confidentiality, Security, and Dissemination Control: Strictly adhere to all classification guide-
lines, handling caveats, and dissemination restrictions for the report and the information it contains.
Protect sensitive information, source identities, and proprietary data. Use secure methods for storage
and distribution.

5. Minimizing Misinterpretation and Misuse: Actively consider how the report’s findings or recom-
mendations could be misinterpreted or misused, especially by audiences outside the intended recipi-
ents or in different contexts. Use precise language, provide necessary context and caveats, and clearly
define terms to minimize this risk.

6. Fair Representation and Non-Discrimination: Ensure the report presents findings fairly and avoids
language or framing that could inadvertently reinforce harmful stereotypes, biases, or discrimination
against any group.

7. Accountability and Responsibility: Authors and analysts must stand by their analysis and be ac-
countable for its quality, integrity, and adherence to ethical standards. Be prepared to explain and
defend the methodology and conclusions.

8. Ethical Review of Recommendations: Ensure proposed recommendations have been assessed for
potential negative ethical consequences (e.g., impact on human rights, environmental damage, social
inequity) and include mitigation strategies where necessary.

4.7.6 Output

1. Final Analytical Report(s)/Intelligence Product(s) (Versioned): Professionally formatted, peer-
reviewed, and quality-controlled reports, briefings, summaries, dashboards, or other products com-
municating the key findings, analysis, conclusions, confidence levels, and recommendations tailored
to the target audience(s).

2. Executive Summary / BLUF Document: A concise, standalone overview suitable for senior decision-
makers.

3. Actionable Recommendations Document (If applicable): Detailed, SMART recommendations
with justification, implementation considerations, potential risks, and success metrics.
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4. Presentation Materials (If applicable): Slides, visuals, talking points prepared for briefing pur-
poses.

5. Final Confidence Level Statement: Clear articulation and definition of confidence levels used for
key judgments.

6. Dissemination Plan and Log: Strategy and record of how, when, and to whom the final products
were distributed.

7. Final Ethical Review Checklist/Sign-off: Documentation confirming the final product meets estab-
lished ethical standards and review requirements.

8. Supporting Data Package (Optional/As required): Annexes or separate files containing detailed
data, full source lists, methodological appendices, etc.

4.8 Step 7: Dynamic Reiteration – Feedback, Learning, and Adaptation
Goal: To ensure the framework’s application, the analytical outputs, and any implemented actions re-
main relevant, accurate, and effective through a continuous, proactive cycle of seeking feedback, evalu-
ating outcomes, incorporating new information, learning from experience, and adapting the process and
understanding itself.

Objective: To embed robust mechanisms for ongoing improvement, knowledge capture and manage-
ment, dynamic adjustment to changing circumstances, validation of analytical judgments over time, and
fostering an organizational culture of critical reflection and adaptive learning. This step transforms the
analysis from a static product into a living process.

4.8.1 Process Activities (Sub-steps)

1. Disseminate Findings and Initiate Actions: Distribute the final products (Step 6) according to the
plan. If recommendations were made, support or monitor the initiation of corresponding actions or
decisions.

2. Monitor Implementation and Outcomes: If actions were taken based on the analysis, systemati-
cally track their implementation progress and monitor their actual impact and effectiveness. Collect
predefined performance data and metrics. Compare outcomes against predictions or expected results.

3. Actively Solicit and Capture Feedback: Proactively and systematically gather feedback on the
analytical process, the final report/product (clarity, relevance, impact), and the implemented actions
from diverse sources:

a) Decision-Makers/Primary Clients: Their assessment of the analysis’s utility, timeliness, impact
on their decisions, and any remaining questions.

b) Peer Reviewers/QA Teams: Feedback on methodological rigor, analytical tradecraft, potential
oversights identified post-publication.

c) Implementation Teams/Operators: Input on the practicality, feasibility, and effectiveness of rec-
ommendations; unforeseen challenges encountered.

d) End Users/Affected Populations: Perspectives on the real-world consequences and impacts (pos-
itive and negative) of actions taken based on the analysis.

e) Subject Matter Experts (SMEs): Updated expert opinions or critiques based on the final analysis.

Use appropriate methods: surveys, structured interviews, feedback forms, dedicated review sessions,
suggestion boxes, online platforms. Organize and store feedback systematically.
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4. Scan for New Information and Environmental Changes: Maintain continuous or periodic moni-
toring of the operational and information environment relevant to problem X. Look specifically for:

a) New data or evidence (confirming or disconfirming).

b) Emerging trends or disruptive events.

c) Shifts in stakeholder positions, capabilities, or intentions.

d) Changes in the broader context (political, economic, technological etc.).

e) Indications that initial assumptions are no longer valid.

f) Competitor reactions or counter-moves.

5. Evaluate Feedback, New Data, and Performance: Analyze the collected feedback, new informa-
tion, and outcome metrics. Identify:

a) Convergences: Feedback/data supporting original conclusions.

b) Divergences: Feedback/data contradicting original conclusions or revealing flaws.

c) Surprises: Unexpected outcomes or information.

d) Successes/Failures: What worked well, what didn’t (in analysis or implementation).

e) New Gaps/Questions: Emerging areas of uncertainty.

Assess the validity of original assumptions and confidence levels in light of this new input. Determine
the significance of any discrepancies.

6. Conduct After-Action Reviews (AARs) / Post-Mortems / Lessons Learned Sessions: Hold struc-
tured reviews focusing on the entire analytical cycle (Steps 1-6) and any implemented actions. Ob-
jectively analyze successes, failures, challenges, and root causes. Document key, actionable lessons
learned regarding methodology, tools, data sources, collaboration, assumptions, biases, ethical chal-
lenges, and communication effectiveness.

7. Update Knowledge Base and Institutional Memory: Incorporate validated new information, feed-
back summaries, evaluated outcomes, and documented lessons learned into the relevant organiza-
tional knowledge base, databases, models, or framework documentation (including Appendix A).
Ensure insights are captured and accessible for future analyses and training. Maintain version con-
trol.

8. Identify Need for and Scope of Further Iteration: Based on the evaluation of feedback, new data,
and outcomes, make a deliberate decision on next steps:

a) Close Loop: If analysis remains valid and actions effective, formally close the loop for this
iteration, documenting the final state.

b) Minor Refinement: If small adjustments are needed, revisit specific steps (e.g., refine recommen-
dations, update confidence levels, issue clarifying addendum).

c) Significant Revision: If major flaws, significant environmental changes, or critical new data
emerge, initiate a targeted re-analysis by looping back to an earlier step (e.g., Step 4 for more
data, Step 5 for re-analysis, Step 2 for new questions).

d) New Cycle Initiation (Iteration N+1): If the situation has fundamentally changed or the origi-
nal problem has evolved significantly, initiate a completely new WTF 6.0 cycle, leveraging the
knowledge gained from previous iterations.
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Clearly define the scope and objectives of any further iteration.

9. Refine Analytical Tradecraft, Skills, and Tools: Use feedback and lessons learned to identify
specific training needs for analysts and teams. Identify opportunities to improve analytical tools, AI
models, data sources, workflows, or collaboration platforms based on practical experience.

10. Foster a Culture of Learning, Adaptation, and Intellectual Humility: Actively promote an or-
ganizational environment where critical feedback is welcomed, admitting uncertainty is encouraged,
learning from mistakes is standard practice, and continuous improvement of analytical processes is
valued and rewarded. Share lessons learned broadly.
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Introduction

This appendix provides concise descriptions for the methods constituting the "Comprehensive
Cognitive Toolkit" (M) referenced within the WTF 6.0 Framework. Each method is presented
with its core concept and any key associated mathematical formalism. Ethical considerations (E)
are integral to the application of every method. Selection and application depend on context
(problem X, KIQs, data, rigor required, WTF 6.0 step).
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1. Enhanced 5W+1H Analysis

Extends the basic Who, What, Where, When, Why, How questions into a deeper, multi-faceted
inquiry to thoroughly explore a problem’s context, actors, timelines, causes, and mechanisms
during initial observation (WTF 6.0 Step 1). It aims to distinguish facts from interpretations,
symptoms from causes, and map stakeholders, consequences, and processes to build a rich
understanding.

Mathematical/Formal Representation

Predominantly qualitative. May involve ordered sets for timelines T = {t1, . . . , tn}, graph theory
G = (V,E) for stakeholder relationships or virtual spaces, or subjective scoring matrices for
influence (Influence(Actori) = f(attributes)).
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2. Trigger Moment Identification & Analysis

Focuses on pinpointing and documenting the specific event, data point, question, or observation
that initiated the analysis ("WTF is X?" moment in Step 1). It involves recording the trigger,
its source, the initial perception/reaction, immediate context, and preliminary scope/urgency
assessment to ground the analysis and check initial framing biases.

Mathematical/Formal Representation

Primarily qualitative. The trigger itself might be quantitative (e.g., value v > τ).
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3. Issue Trees / Logic Trees

A structured method to break down a complex problem or question into smaller, mutually
exclusive and collectively exhaustive (MECE) components, arranged hierarchically. It helps
organize thinking, ensure comprehensive coverage, identify root causes or key drivers, and map
areas for investigation. Used in Steps 1, 2, 3, 5.

Mathematical/Formal Representation

Represents decomposition as a hierarchical graph G = (V,E). Can embed algebraic relationships
(e.g., Profit = Revenue− Cost) or probabilities (

∑
P (Branchi) = 1) at nodes.
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4. Mind Mapping

A visual thinking tool using a non-linear, radiant structure starting from a central idea with
branches for related concepts, keywords, and images. Aims to enhance creative brainstorming,
memory, and understanding of associative relationships, especially in Steps 1, 3, 6.

Mathematical/Formal Representation

Represents structure as a graph G = (V,E), but emphasis is visual and qualitative, not typically
involving formal graph metrics. MECE is not required.
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5. Concept Mapping

A graphical technique representing knowledge by visualizing relationships between concepts
(nodes) using directed arrows labeled with linking phrases (edges) to form meaningful propositions.
Aims to structure understanding, facilitate learning, and identify knowledge connections or gaps.
Useful in Steps 1, 5, 7.

Mathematical/Formal Representation

Represents knowledge as a directed graph G = (V,E) where nodes V are concepts and edges E
have labels L(e) forming a semantic network. Analysis is primarily qualitative/structural.
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6. Problem Restatement / Reframing

A critical thinking technique involving deliberately generating multiple alternative definitions or
perspectives of a problem to challenge initial framing, uncover hidden assumptions, and reveal
different solution pathways. Aims to ensure the right problem is being addressed (Step 1, shaping
Step 2).

Mathematical/Formal Representation

Entirely qualitative and conceptual. Transforms an initial problem statement Pinitial into a set of
alternatives {P1, . . . , Pn}.



CONTENTS 11

7. Context Mapping

A technique to explore and visualize the broader environment (e.g., using PESTLE categories)
surrounding a problem (X), identifying external trends, forces, and actors that influence or
constrain X (Step 1 Environmental Scanning). Aims for a systemic understanding of the
landscape.

Mathematical/Formal Representation

Primarily qualitative visualization. Can be viewed as a conceptual graph, potentially annotating
trends with quantitative data if available, but formal metrics are not typically used.
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8. Stakeholder Analysis & Mapping

Identifies individuals/groups affected by or affecting a situation (X), analyzes their interests,
influence, and perspectives, and maps these using tools like Power/Interest Grids or network dia-
grams (Step 1). Aims to understand the human/organizational landscape and inform engagement
strategies (Method 120).

Mathematical/Formal Representation

Qualitative analysis supported by quantitative elements: scoring power/interest (e.g., 1-5 scale),
matrix representations (Power/Interest grid), Network Analysis metrics (CD, CB , etc. via Method
68) if relationships are mapped.
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9. CATWOE Analysis (Checkland)

A mnemonic checklist (Customers, Actors, Transformation, Weltanschauung/Worldview, Owners,
Environmental constraints) from Soft Systems Methodology used to define the core elements,
purpose, perspectives, and constraints of a human activity system or problem situation (Step 1).
Aids in creating rich system definitions (Root Definitions).

Mathematical/Formal Representation

Qualitative framework for structuring definitions and perspectives. No inherent mathematical
formalism.
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10. Scope Definition (In/Out Frame)

Clearly defining the boundaries of an analysis or project by specifying what elements (data,
questions, activities) are included ("In Scope") and excluded ("Out of Scope") based on criteria
like relevance, feasibility, and priority (Step 1). Aims to prevent scope creep and focus resources.

Mathematical/Formal Representation

Primarily qualitative boundary setting. Can be represented using set notation: partitioning a
universe U into disjoint sets SIN and SOUT .
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11. Initial Assumption Listing

Explicitly identifying and documenting beliefs taken as true without proof at the start of an
analysis (factual, causal, value assumptions) (Step 1). Aims to surface hidden premises for later
examination, challenge (Method 103), or validation.

Mathematical/Formal Representation

Qualitative listing. Preliminary assessment can involve quasi-quantitative scoring (1-5) for Likeli-
hood/Validity and Impact, potentially plotted on a risk matrix. Bayesian priors P (Assumption)
represent subjective confidence.
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12. Information Requirements (IR) / Knowledge Gap Identification

Systematically identifying specific pieces of information currently lacking but needed to understand
the problem, answer key questions, or test hypotheses (output of Step 1, input to Step 2).
Translates uncertainties into concrete, prioritized needs, guiding collection efforts (Step 4).

Mathematical/Formal Representation

Qualitative articulation of knowledge deficits (Kgap = Krequired \Kknown). Prioritization can use
scoring (Impact I, Urgency U) to calculate priority S = w1I + w2U .
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13. Question Formulation Technique (QFT)

A structured process (QFocus → Produce → Improve → Prioritize → Next Steps → Reflect) for
individuals/groups to generate, refine, and prioritize their own questions about a topic (Step 2).
Aims to stimulate inquiry, deepen comprehension, and identify knowledge gaps (IRs).

Mathematical/Formal Representation

Qualitative, procedural method. Output is lists of questions, categorization (Open/Closed), and
prioritized subsets.
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14. OSINT Search Strategies

Techniques for effectively finding, filtering, and retrieving relevant information from publicly
available sources (web, databases) using structured queries (keywords, Boolean operators, field
searching, advanced operators like ‘site:‘, ‘filetype:‘) to answer IRs (Step 4).

Mathematical/Formal Representation

Based on Boolean logic (A ∩B, A ∪B, Ac). Underlying search engine ranking uses Information
Retrieval models (e.g., TF-IDF = TF(t, d)× log(N/Nt), Vector Space Model).



CONTENTS 19

15. Source Vetting Frameworks

Structured methods (e.g., Admiralty Code A-F, 1-6; CARS checklist) to systematically evaluate
source credibility, reliability, expertise, access, bias, and corroboration (Step 4). Aims to assess
information quality before use in analysis (Step 5).

Mathematical/Formal Representation

Largely qualitative judgment against criteria. Output often uses ordinal rating scales (A-F, 1-6).
Scoring models (

∑
wiCi) or Bayesian approaches (P (True|Report)) possible but less common

than coded ratings.
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16. Lateral Reading

A source vetting technique for unfamiliar online sources (Step 4): instead of reading the source
deeply (vertically), open new tabs to search *about* the source (reputation, bias, funding)
on other websites before deciding credibility or investing time. Quick assessment via external
context.

Mathematical/Formal Representation

Qualitative heuristic procedure based on triangulation across external sources. No direct mathe-
matical calculation.
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17. Metadata Analysis

Examining "data about data" (e.g., file properties, EXIF data in images, email headers) to
extract contextual clues about origin, history, authenticity, location, or relationships not apparent
from the primary content alone (Step 4). Supports vetting (Method 15) and analysis (Step 5).

Mathematical/Formal Representation

Analysis involves parsing key-value pairs M = {(ki, vi)}, time conversions (∆t), coordinate
geometry (GPS (lat, lon)), potentially network analysis (G = (V,E)) on communication metadata,
or statistical analysis across many objects.



CONTENTS 22

18. Data Cleansing Techniques

Detecting, diagnosing, and correcting/removing corrupt, inaccurate, inconsistent, irrelevant,
duplicate, or incomplete data (Step 4). Aims to improve data quality and reliability for analysis
(Step 5), addressing GIGO. Involves profiling, handling missing values (deletion, imputation),
correcting errors, standardizing, deduplication.

Mathematical/Formal Representation

Uses descriptive statistics (x̄,M, s, IQR) for profiling. Outlier detection via Z-score (xi− x̄)/s or
IQR method (Q1−1.5×IQR). Imputation uses mean/median or models (regression x̂i = β0+ . . .,
Multiple Imputation). String distance metrics (Levenshtein) for fuzzy duplicate detection.
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19. Devil’s Advocacy

A technique where an individual or subgroup is assigned the role of critically challenging a
proposed plan, hypothesis, or consensus view (Steps 3, 5, 6). They deliberately seek out flaws,
weaknesses, counter-arguments, and inconsistencies to ensure robust vetting and avoid groupthink
(Method 97).

Mathematical/Formal Representation

Qualitative critical thinking technique. Focuses on logical challenge and identifying counter-
evidence.
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20. Team A / Team B Analysis

Two independent teams analyze the same problem/data (Step 5) using potentially different meth-
ods or perspectives. Their findings are then compared to identify areas of agreement (increasing
confidence) and disagreement (highlighting uncertainties, biases, or alternative interpretations
requiring further investigation).

Mathematical/Formal Representation

Procedural technique for comparative analysis. May involve statistical comparison of results if
quantitative, but primarily focused on comparing qualitative judgments and analytical pathways.
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21. Red Team Analysis / Alternative Futures Analysis

Red Teaming involves simulating an adversary’s perspective to challenge plans, assumptions, or
security from the outside-in (Steps 5, 6). Alternative Futures Analysis (Method 74) explores
multiple plausible future scenarios based on key uncertainties and driving forces, rather than
predicting a single outcome (Steps 3, 5, 6). Both aim to stress-test plans/hypotheses against
unexpected or adversarial conditions.

Mathematical/Formal Representation

Primarily qualitative, simulation/scenario-based. May use game theory (Method 113) for Red
Teaming or scenario matrices/probability assignments for Alternative Futures (Method 74).
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22. Timeline Analysis

Organizing events chronologically to understand sequences, durations, concurrencies, and potential
cause-effect relationships (Steps 1, 5). Involves gathering dated events, plotting them visually,
and analyzing patterns or critical paths.

Mathematical/Formal Representation

Represents events as an ordered set T = {t1, . . . , tn} with associated events E = {e1, . . . , en}.
Can calculate durations (di = ti+1 − ti) and frequencies. Related to Critical Path Method in
project management (Method 79).
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23. Pattern Analysis

Identifying recurring regularities, trends, structures, or relationships within data (quantitative
or qualitative) (Steps 1, 5). Can involve visual inspection, statistical methods (time series,
clustering), sequence analysis, or machine learning techniques to discover non-random structures.
Goal is finding meaningful order in complexity.

Mathematical/Formal Representation

Highly diverse mathematically. Includes Time Series Analysis (Method 73 - identifying seasonality,
trend), Cluster Analysis (Method 77 - grouping similar data points), sequence mining algorithms,
statistical tests for randomness, machine learning pattern recognition models.
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24. Brainstorming (Osborn)

A group creativity technique aiming to generate numerous ideas quickly (Steps 1, 3, 6) by
encouraging free association and suspending judgment. Key rules: Defer judgment, Encourage
wild ideas, Build on others’ ideas, Stay focused, One conversation at a time, Be visual, Go for
quantity.

Mathematical/Formal Representation

Qualitative idea generation technique. Focuses on quantity N of ideas initially.



CONTENTS 29

25. Brainwriting / 6-3-5 Method

Silent idea generation techniques (Steps 1, 3, 6). 6-3-5 Method: 6 participants write 3 ideas
in 5 mins, pass worksheets, build on previous ideas for 6 rounds. Aims for high volume, equal
participation, cross-fertilization.

Mathematical/Formal Representation

Procedural/qualitative. Potential idea volume N = P × I ×R = 6× 3× 6 = 108 for 6-3-5.
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26. SCAMPER

A creative thinking checklist using action verbs (Substitute, Combine, Adapt, Modify/Magnify/Minify,
Put to another use, Eliminate, Reverse/Rearrange) to prompt new ideas for changing an existing
product/process/problem (Steps 1, 3, 6). Systematically provokes different perspectives.

Mathematical/Formal Representation

Qualitative heuristic checklist. Applies transformation operators O to subject X generating
X ′ = O(X).
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27. Lateral Thinking (De Bono)

Techniques/mindset for moving "sideways" from established thought patterns to explore multiple
possibilities, challenge assumptions (Method 103), use provocation, and generate novel ideas
(Steps 1, 3, 5, 6), contrasting with linear "vertical" thinking.

Mathematical/Formal Representation

Cognitive approach, set of qualitative heuristics. Intentionally disrupts logical sequences.
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28. Random Word Input

A lateral thinking technique (Method 27) using a randomly chosen word to force connections
to the problem focus, sparking new perspectives and ideas by introducing an external stimulus
(Steps 1, 3, 6).

Mathematical/Formal Representation

Qualitative heuristic based on random stimulus Wordrandom and forced association Problem←
Connect(Attributes(Wordrandom)).
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29. Morphological Analysis

Systematically explores all possible solutions/configurations by breaking a problem into essential
parameters, listing variations for each, and combining variations in a matrix ("morphological
box") (Steps 1, 3, 6). Aims for comprehensive exploration, uncovering novel combinations.

Mathematical/Formal Representation

Total combinations N =
∏k

i=1 ni, where ni = variations for parameter Pi. Configuration
C = (V1,j1 , . . . , Vk,jk). Consistency assessment f(C)→ {Consistent, Inconsistent} filters combi-
nations.
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30. TRIZ (Theory of Inventive Problem Solving)

Systematic methodology (contradiction matrix, 40 principles, Su-Field analysis, laws of evolution)
based on patterns in patents to solve inventive problems, primarily by resolving technical/physical
contradictions (Steps 1, 3, 6).

Mathematical/Formal Representation

Algorithmic/heuristic. Contradiction matrix M : Pimprove × Pworsen → {Principles}. Su-Field
uses symbolic models. Logic: Map Specific Problem → Generic Problem → Generic Solution →
Specific Solution.
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31. Attribute Listing

Creative thinking technique identifying key attributes (physical, functional, abstract) of a subject
and then brainstorming modifications for each attribute individually to generate improvement
ideas (Steps 1, 3, 6).

Mathematical/Formal Representation

Qualitative decomposition. Subject X has attributes A = {ai}. Generate modifications M(ai).
Less systematic combination than Morphological Analysis (Method 29).
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32. Reverse Brainstorming

Brainstorming how to *cause* a problem or achieve the *opposite* goal (Prev). Ideas generated
(I(Prev)) are then "reversed" (s = R(i)) to identify solutions/preventative measures for the
original problem (P ) (Steps 1, 3, 6). Overcomes blocks by inverting perspective.

Mathematical/Formal Representation

Qualitative, procedural, using logical inversion heuristic R.



CONTENTS 37

33. Starbursting

Brainstorming technique focused solely on generating *questions* about a topic, using the
5W+1H categories as prompts around a central idea (Steps 1, 2, 3, 5). Aims for comprehensive
exploration and identification of knowledge gaps (IRs).

Mathematical/Formal Representation

Qualitative question generation. Output is structured set of questions Q = ∪Qcategory.
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34. Storyboarding

Visual technique using sequence of images/sketches with brief text to pre-visualize a process,
narrative, or user experience over time (Steps 1, 3, 5, 6). Helps plan, communicate, identify
issues in dynamic sequences.

Mathematical/Formal Representation

Primarily qualitative/visual. Sequence is ordered list/graph P1 → · · · → Pn. Can add timings
(∆ti) or qualitative state ratings (Ei).
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35. Six Thinking Hats (De Bono)

Framework for structured group discussion using six colored "hats" representing different think-
ing modes (White=Facts, Red=Emotion, Black=Caution, Yellow=Benefits, Green=Creativity,
Blue=Process). Enables parallel thinking (Steps 1, 3, 5, 6), ensuring all perspectives considered
without argument.

Mathematical/Formal Representation

Qualitative framework for managing cognitive focus. Sequence (H1, . . . ,Hn).
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36. Analogical Reasoning

Cognitive process identifying similarities between a familiar source domain and unfamiliar target
domain to transfer knowledge, generate hypotheses, or solve problems by mapping relational
structures (Steps 1, 3, 5, 6).

Mathematical/Formal Representation

Qualitative heuristic. Formal models exist (Structure Mapping Theory - SMT, predicate logic,
graph matching) but complex. Target← Map(Source).
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37. Root Cause Analysis (RCA)

Class of methods (including 5 Whys - Method 39, Fishbone - Method 38) aiming to identify
the *fundamental* cause(s) of a problem (Step 5), not just symptoms, by tracing causal chains
backward. Goal is preventing recurrence by addressing root issues.

Mathematical/Formal Representation

Logical investigation. May use Boolean logic (FTA - Method 40), probability (quantitative
FTA/ETA), causal graphs (DAGs - Method 43), but core process is logical deduction/induction.
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38. Fishbone Diagram (Ishikawa / Cause-and-Effect)

Visual brainstorming tool (part of RCA - Method 37) categorizing potential causes (bones)
contributing to an effect (head) using predefined (e.g., 6Ms) or custom categories (Steps 1, 3, 5).
Structures search for root causes.

Mathematical/Formal Representation

Qualitative visualization representing hierarchical categorization of potential causes. Graph
structure, but value is visual organization.
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39. 5 Whys

Simple iterative technique (part of RCA - Method 37) exploring cause-effect relationships by
repeatedly asking "Why?" starting from a problem statement (Steps 1, 5), until a fundamental,
actionable root cause is identified (often around 5 iterations).

Mathematical/Formal Representation

Qualitative heuristic tracing a linear causal chain: Problem Why?−−−→ Cause1
Why?−−−→ · · · →

Root Cause.
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40. Fault Tree Analysis (FTA)

Top-down, deductive failure analysis (Step 5) starting with an undesired top event and using
Boolean logic gates (AND, OR) to trace backward to identify combinations of basic events
(component failures, errors) that could cause it. Identifies failure modes, calculates probability if
inputs known.

Mathematical/Formal Representation

Based on Boolean logic (Output = A ∪ B for OR, Output = A ∩ B for AND). Probability
calculation uses P (A ∪B) = P (A) + P (B)− P (A)P (B) and P (A ∩B) = P (A)P (B) (assuming
independence) applied recursively. Identifies Minimal Cut Sets (MCS).
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41. Event Tree Analysis (ETA)

Forward, inductive logic technique (Step 5) starting with an initiating event and branching
chronologically based on success/failure of subsequent pivotal events (safety functions) to map
all possible outcome sequences and calculate their frequencies/probabilities.

Mathematical/Formal Representation

Binary tree structure. Sequence probability calculated using conditional probabilities along path
(chain rule): P (Seqk) = P (IE)×

∏
P (Branchi|Preceding). Outcome probability P (OutcomeX) =∑

k→X P (Seqk).
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42. Causal Loop Diagrams (CLDs)

Visual tools from systems thinking (Method 75) mapping cause-effect links between variables
with polarity (+/-) to identify feedback loops (Reinforcing ’R’ / Balancing ’B’) driving system
behavior (Steps 1, 5). Captures underlying dynamic structure qualitatively.

Mathematical/Formal Representation

Directed graph G = (V,E) with edge polarity p(e) ∈ {+,−}. Loop polarity (R/B) determined
by count/parity of negative links Nneg(L). Maps qualitatively to System Dynamics differential
equations dVi/dt = f(Vj).
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43. Directed Acyclic Graphs (DAGs - Causal Inference)

Visual representations of assumed causal relationships (nodes=variables, arrows=direct causes,
no cycles) used to determine if a causal effect (X on Y) is identifiable from observational data
(Step 5) by identifying confounding paths and necessary adjustment sets (Z) using criteria like
d-separation or back-door criterion.

Mathematical/Formal Representation

DAG G = (V,E). Identifiability via back-door criterion (Z blocks non-causal paths into X, Z not
descendant of X). Allows estimation via adjustment formula: P (Y |do(X = x)) =

∑
z P (Y |X =

x, Z = z)P (Z = z). d-separation links graph structure to conditional independence X ⊥⊥ Y |Z.
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44. Process Mapping / Flowcharting

Creating a visual representation of a process using standardized symbols (ovals, rectangles,
diamonds) connected by arrows to depict sequence of steps, decisions, inputs/outputs, and flow
(Steps 1, 5, 6). Used to understand, document, analyze, and improve workflows.

Mathematical/Formal Representation

Represents workflow as directed graph G = (V,E). Nodes are steps/decisions. Can be augmented
with quantitative data (cycle times Ti, costs Ci) for analysis (e.g., critical path, simulation).
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45. Contribution Analysis

Structured approach (primarily for program evaluation) assessing plausible contribution of an
intervention to observed outcomes in complex settings where RCTs are infeasible (Step 5).
Builds an evidence-based "contribution story" along a Theory of Change, considering alternative
explanations.

Mathematical/Formal Representation

Primarily qualitative, logic-based evaluation of evidence against ToC links. Uses quantitative evi-
dence (p-values, effect sizes) but synthesis is qualitative judgment of plausibility, not mathematical
aggregation.
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46. Multiple Hypotheses Generation

Actively developing several distinct, plausible, testable competing explanations (hypotheses Hi)
for an observation/question (Step 3), rather than focusing on just one. Counteracts cognitive
biases and provides framework for objective evaluation (e.g., via Method 47).

Mathematical/Formal Representation

Logical process generating set H = {H1, . . . ,Hn}. Aims for MECE (P (∪Hi) ≈ 1, P (Hi∩Hj) ≈ 0).
Bayesian framework uses priors P (Hi) s.t.

∑
P (Hi) = 1.
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47. Analysis of Competing Hypotheses (ACH - Heuer)

Structured technique evaluating multiple competing hypotheses (Hi) against evidence (Ej) using
a matrix (Step 5). Focuses on assessing consistency (‘+/-‘) of each evidence piece against *all*
hypotheses to identify the hypothesis with fewest inconsistencies (emphasizing disconfirmation).

Mathematical/Formal Representation

Structured logic; simple ‘+/-‘ scoring is heuristic. Approximates Bayesian inference where cells
relate to likelihoods P (Ej |Hi) and working across rows assesses diagnosticity (Likelihood Ratios).
Bayesian ACH tools add priors/formal updates.
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48. Hypothesis Testing (Statistical)

Formal statistical framework using sample data to make decisions about population parameters
(Step 5) by evaluating evidence against a null hypothesis (H0) in favor of an alternative (Ha).
Uses test statistics and significance level (α) / p-value for decision rule.

Mathematical/Formal Representation

Formulate H0 : θ = θ0 vs Ha. Choose α. Calculate test statistic (e.g., z = (x̄ − µ0)/(σ/
√
n)).

Calculate p-value. Reject H0 if p-value ≤ α. Consider Type I error (α) and Type II error (β).
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49. Indicator / Signpost Development & Monitoring

Identifying specific, observable events/data points (indicators) whose occurrence/non-occurrence
would support or refute competing hypotheses (developed in Step 3). Involves defining diagnostic
indicators, planning how to monitor them (Step 4), and using observations to update hypothesis
likelihoods over time (Steps 5, 7).

Mathematical/Formal Representation

Relates to Bayesian likelihoods P (Ij |Hi). Diagnostic indicators have high Likelihood Ratios LR =
P (Ij |H1)/P (Ij |H2). Monitoring updates prior odds via Posterior Odds = LR× Prior Odds.
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50. Falsifiability Principle Check (Popper)

Criterion for evaluating if a hypothesis is empirically testable (Step 3): there must be some
conceivable observation that could prove it false. Used to distinguish scientific/testable claims
from non-falsifiable ones (tautological, vague, metaphysical).

Mathematical/Formal Representation

Logical criterion: Hypothesis H is falsifiable if ∃O such that O =⇒ ¬H. Non-falsifiable if for
all O, O ∧H is logically possible.
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51. Diagnostic Reasoning

Cognitive process of identifying the cause/explanation of a situation based on observed signs/evidence.
Involves generating hypotheses (causes - Step 3), gathering information (Step 4), and evaluating
evidence fit (Step 5) to arrive at the most likely diagnosis. Core process underpinning WTF 6.0.

Mathematical/Formal Representation

Often formalized using Bayesian Inference (Method 1): P (Hi|E) ∝ P (E|Hi)P (Hi). Choose Hi

maximizing posterior probability. Also related to Likelihood Ratios, decision trees.
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52. Abductive Reasoning (Inference to Best Explanation)

Inference starting with observations (O) and seeking the simplest, most likely hypothesis (H)
that, if true, would best explain O (Step 3). Generates plausible hypotheses based on explanatory
power, simplicity, coherence.

Mathematical/Formal Representation

Closely related to Bayesian inference: seeks Hi maximizing P (Hi|O), often driven by high
likelihood P (O|Hi) combined with prior P (Hi) reflecting simplicity/coherence. Logical form: O
observed; If H were true, O follows; Hence, suspect H.
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53. Consistency Checking (Internal Logic)

Systematically examining a set of statements/beliefs/hypotheses (Steps 3, 5, 6) to ensure freedom
from internal contradictions according to rules of logic. Identifies logical flaws undermining
coherence.

Mathematical/Formal Representation

Uses Propositional/Predicate Logic. Set {Si} is consistent if S1 ∧ · · · ∧ Sn is satisfiable (not a
contradiction P ∧ ¬P ). Checked via truth tables, semantic tableaux, or proof systems.
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54. Plausibility Assessment

Judging the initial likelihood or reasonableness of a hypothesis/claim (Step 3) based on existing
background knowledge, expertise, common sense, and preliminary evidence (Step 1), before
rigorous testing (Step 5). Used for initial screening/prioritization.

Mathematical/Formal Representation

Corresponds to assigning subjective Bayesian Prior Probabilities P (H|K) based on background
knowledge K. Incorporates base rates, simplicity (Occam’s Razor). Qualitative judgment scale
(High/Medium/Low plausibility).
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55. Deductive Reasoning

Inference moving from general premises (assumed true) to a specific conclusion that necessarily
follows if the argument form is valid (Steps 5, 6). Aims for logical certainty.

Mathematical/Formal Representation

Based on Propositional/Predicate Logic rules of inference (Modus Ponens ((P → Q) ∧ P )→ Q,
Modus Tollens, Syllogisms). Valid inferences are tautologies. Soundness = Validity + True
Premises.
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56. Inductive Reasoning

Inference moving from specific observations/patterns to broader generalizations or principles
(Steps 1, 3, 5). Conclusions are probable but not certain. Generates new knowledge/hypotheses
from empirical evidence.

Mathematical/Formal Representation

Deals with probability/statistics. Bayesian inference P (H|E) updates belief based on observations.
Statistical inference uses samples to estimate population parameters, test hypotheses (p-values).
Machine learning uses induction.
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57. Argument Mapping

Visually displays logical structure of arguments using boxes (statements) and arrows (relationships
- support, attack) to show conclusions, premises, co-premises, objections, rebuttals (Steps 5, 6).
Clarifies reasoning for critical evaluation or structuring reports.

Mathematical/Formal Representation

Represents structure as directed graph G = (V,E) with typed edges. Co-premises model
conjunctive support (P1 ∧ P2 → C). Relates to Abstract Argumentation Frameworks AF =
⟨Arg,Att⟩.
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58. Toulmin Model of Argumentation

Analyzes practical argument structure by identifying components: Claim (conclusion), Data/Grounds
(evidence), Warrant (linking principle), Backing (support for warrant), Qualifier (certainty),
Rebuttal (exceptions) (Steps 5, 6). Aids nuanced analysis of justification.

Mathematical/Formal Representation

Conceptual framework enriching basic logic. Qualifier relates to probability P (C|D,W ). Rebuttal
relates to non-monotonic logic (D ∧W ∧ ¬R)→ C.
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59. Logical Fallacy Identification

Recognizing common errors in reasoning (flawed patterns in logic, relevance, sufficiency) that
undermine an argument’s validity or soundness, despite often being persuasive (Steps 1, 5, 6).
Aids critical evaluation.

Mathematical/Formal Representation

Formal fallacies violate rules of Propositional/Predicate Logic (e.g., Affirming Consequent).
Informal fallacies violate principles of relevance, sufficiency (related to probability/statistics),
presumption, clarity.
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60. Critical Discourse Analysis (CDA)

Studies language use in social/political context to analyze how it constructs meaning, represents
reality, enacts relationships, and relates to power, ideology, and inequality (Steps 1, 4, 5). Aims
to uncover hidden meanings/assumptions through linguistic/structural analysis linked to social
theory.

Mathematical/Formal Representation

Predominantly qualitative, interpretive. May use quantitative Corpus Linguistics (frequencies,
collocations) or Content Analysis (Method 61) codes as supporting evidence, but core is critical
interpretation.
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61. Content Analysis (Qualitative & Quantitative)

Systematically identifies characteristics (codes, themes) in texts/media, coding them to make
replicable inferences (Step 4 input to Step 5). Quantitative counts frequencies/relationships;
Qualitative interprets meaning/context of themes. Objectively describes communication content.

Mathematical/Formal Representation

Quantitative uses frequency counts fi, percentages pi. Inter-coder reliability uses Kappa κ =
(Po−Pe)/(1−Pe) or Krippendorff’s Alpha. Statistical tests (χ2) compare frequencies. Qualitative
is interpretive.
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62. Narrative Analysis

Qualitative approach interpreting stories people tell to understand sense-making, identity con-
struction, and communication of meaning (Steps 4, 5). Examines narrative structure (plot,
characters, sequence) and function as a whole.

Mathematical/Formal Representation

Predominantly qualitative/interpretive. Structural analysis might use plot diagrams or character
network graphs. Frequency counts of narrative elements possible but secondary.
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63. Thematic Analysis

Foundational qualitative method for identifying, analyzing, reporting patterns (themes) in
qualitative data (Step 5). Involves data familiarization, coding, searching for themes across codes,
reviewing/refining/defining themes, and reporting based on these patterns.

Mathematical/Formal Representation

Fundamentally qualitative. May use descriptive frequencies of themes or network diagrams
showing code co-occurrence, but focus is rich interpretation.
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64. Comparative Analysis / Benchmarking

Systematically comparing two+ entities based on predefined criteria to identify similarities/differences/patterns
(Steps 1, 5). Benchmarking specifically compares against leaders/standards to find improvement
opportunities (performance gaps) (Step 6).

Mathematical/Formal Representation

Uses descriptive statistics for comparison. Statistical tests (t-tests, χ2) check significance of
differences. Indexing/Scoring (

∑
wi × Metrici) for overall ranking. Gap Analysis: Gap =

Benchmark−Own. Qualitative Comparative Analysis (QCA) uses Boolean algebra.
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65. Historical Analysis / Comparison

Systematically examining/interpreting past events, trends, contexts using primary/secondary
sources to understand causes, consequences, relevance (Steps 1, 3, 5). Comparison identifies
similarities/differences across historical cases/periods. Aims for perspective, understanding
origins/patterns.

Mathematical/Formal Representation

Primarily qualitative/interpretive. Quantitative History (Cliometrics) uses statistics (time series,
regression) on historical data. Timelines are ordered sets. Comparative may use descriptive stats
or QCA.
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66. Case Study Method

In-depth empirical inquiry investigating a contemporary phenomenon ("case") within its real-life
context using multiple evidence sources (qualitative/quantitative) (Steps 4, 5). Aims for holistic
understanding, exploration, explanation, or theory building/testing related to the specific instance.
Can be the subject (X) itself.

Mathematical/Formal Representation

Primarily qualitative. May include quantitative data analysis (descriptive stats, time series)
*within* the case. Cross-case synthesis might use matrices or QCA (Method 64). Core logic is
pattern matching/explanation building.
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67. Link Analysis

Visual technique evaluating connections between entities (nodes) using network diagrams
(links=edges) (Steps 1, 4, 5). Aims to uncover patterns, key entities/connections, network
structures from disparate data. Leads into SNA (Method 68).

Mathematical/Formal Representation

Based on Graph Theory G = (V,E). Uses adjacency matrices A. Often applies Social Network
Analysis (SNA - Method 68) metrics (CD, CB, CC , etc.) and pathfinding/community detection
algorithms.
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68. Social Network Analysis (SNA)

Investigates social structures using network/graph theories, modeling relationships (ties) between
social entities (actors/nodes) (Step 5). Applies formal mathematical metrics (centrality, density,
clustering) and sociological theory to understand network structure influence. Builds on Link
Analysis (Method 67).

Mathematical/Formal Representation

Uses Graph Theory/Linear Algebra. Calculates Network metrics (Density, Path Length, Clus-
tering Ci), Node centrality metrics (CD(i) =

∑
j Aij , CB(i) =

∑
j<k σjk(i)/σjk, CC(i) =

1/
∑

j d(i, j), Eigenvector xi =
1
λ

∑
j Aijxj). Community detection via Modularity Q.
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69. Geospatial Analysis

Examines phenomena based on geographic location/spatial relationships using GIS (Steps 1, 4, 5,
6). Integrates geo-referenced data (vector points/lines/polygons, raster grids) to identify spatial
patterns, concentrations, proximity effects via mapping, buffering, overlay, spatial statistics.

Mathematical/Formal Representation

Uses Coordinate Geometry (distances d =
√

∆x2 +∆y2, areas), Raster Algebra (cell-by-cell
operations), Spatial Statistics (Moran’s I for autocorrelation, Getis-Ord Gi* for hotspots, Kernel
Density Estimation f̂(x)). Network algorithms (Dijkstra) on spatial networks.
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70. Statistical Analysis (Descriptive)

Methods for organizing, summarizing, presenting data informatively to describe its main features
(central tendency, dispersion, shape) without generalizing to a population (Steps 1, 4, 5, 6).
Includes calculations and visualizations.

Mathematical/Formal Representation

Calculates measures like Mean x̄ = 1
n

∑
xi, Median M , Mode, Range, IQR, Variance s2 =

1
n−1

∑
(xi − x̄)2, Standard Deviation s, Percentiles, Skewness, Kurtosis. Uses visualizations

(Histogram, Box Plot).
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71. Correlation Analysis

Statistical method measuring strength/direction of *linear* relationship between two quantitative
variables (X, Y) (Steps 1, 5). Quantifies how closely they move together but does not imply
causation.

Mathematical/Formal Representation

Calculates Pearson’s r =
sxy
sxsy

, ranging from -1 to +1. Coefficient of Determination r2 = proportion
of shared variance. Hypothesis test (H0 : ρ = 0) uses t-statistic t = r

√
(n− 2)/(1− r2). Check

scatter plot for linearity/outliers.
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72. Regression Analysis

Statistical technique modeling relationship between a dependent variable (Y) and one or more
independent variables (X) (Step 5). Estimates how changes in X are associated with changes
in Y, allowing prediction or inference (cautiously) about influence. Assesses model fit (R2) and
coefficient significance.

Mathematical/Formal Representation

Linear Regression Model: Y = β0 + β1X1 + · · ·+ βkXk + ϵ. Estimates coefficients β̂i (usually via
Ordinary Least Squares - OLS). Evaluates model fit (R2, Adjusted R2), significance of coefficients
(t-tests on β̂i), overall model significance (F-test). Checks assumptions (linearity, independence,
homoscedasticity, normality of residuals ϵ).
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73. Time Series Analysis

Statistical methods analyzing time-ordered data points (Step 5) to identify patterns (trend,
seasonality, cycles, autocorrelation) and make forecasts (Step 6). Models account for temporal
dependencies.

Mathematical/Formal Representation

Involves decomposition (Trend T, Seasonality S, Cycle C, Irregular I), autocorrelation function
(ACF), partial autocorrelation function (PACF). Models include Moving Averages, Exponential
Smoothing (e.g., Holt-Winters), ARIMA ((p, d, q) orders for Autoregressive, Integrated, Moving
Average components), GARCH (for volatility). Evaluated by forecast accuracy metrics (MAPE,
RMSE).
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74. Scenario Analysis / Alternative Futures

Developing multiple plausible, internally consistent descriptions of potential future states ("sce-
narios") based on identifying key driving forces and critical uncertainties (Steps 3, 5, 6). Used
to explore possibilities, test strategy robustness, and identify warning indicators, rather than
predicting a single future. (Related to Method 21).

Mathematical/Formal Representation

Primarily qualitative narrative construction. May use matrices (Key Uncertainties x Drivers)
to define scenario logics. Probabilities sometimes assigned subjectively to scenarios or driving
forces, but focus is often on exploring plausible range. Input from simulation models possible.
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75. Systems Thinking Concepts

A holistic approach analyzing complex problems by focusing on the interconnectedness of
components, feedback loops (Method 42), delays, non-linear relationships, and emergent properties
of the system as a whole (Steps 1, 5), rather than just isolated parts. Aims to understand
dynamic behavior and identify leverage points.

Mathematical/Formal Representation

Conceptual framework supported by tools like CLDs (Method 42), System Dynamics (Method
76), Agent-Based Modeling (Method 77), Network Analysis (Method 68). Focuses on relational
structure and dynamic behavior patterns over time.
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76. System Dynamics Modeling (SD)

Computer simulation methodology (Step 5) modeling dynamic behavior of complex systems over
time using stocks (accumulations), flows (rates of change between stocks), feedback loops (Method
42), and time delays, based on underlying causal structure. Used to understand dynamics, test
policies, explore scenarios.

Mathematical/Formal Representation

Uses systems of coupled, non-linear differential or difference equations. Stock S changes based
on inflow I and outflow O: dS/dt = I(t)−O(t) or S(t) = S(t−∆t) + (I(t)−O(t))∆t. Flows
are functions of stocks and parameters. Solved numerically over time using simulation software
(Vensim, Stella).
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77. Agent-Based Modeling (ABM)

Computational modeling approach (Step 5) simulating actions and interactions of autonomous
agents (individuals, organizations) with heterogeneous characteristics and simple rules, observing
emergent macro-level patterns from micro-level behavior. Useful for systems with adaptive agents
and local interactions.

Mathematical/Formal Representation

Defines agent attributes, behavioral rules (often conditional logic, sometimes utility functions),
interaction topology (network, grid), environment. No closed-form solution; results obtained via
computer simulation runs. Statistical analysis performed on simulation outputs.
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78. Design Thinking

Human-centered, iterative approach to innovation emphasizing Empathy (understand users -
Step 1), Define (frame problem based on needs - Step 1), Ideate (generate solutions - Step 3/6),
Prototype (build tangible representations - Step 4/6), and Test (get user feedback - Step 5/7).
Integrates desirability, feasibility, viability.

Mathematical/Formal Representation

Qualitative, human-centered methodology. May use quantitative data in Empathize or Test
phases, but core process is iterative design based on qualitative insights.
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79. Project Management Body of Knowledge (PMBOK® Guide)
Concepts

Framework describing project management process groups (Initiating, Planning, Executing,
Monitoring & Controlling, Closing) and knowledge areas (Scope, Schedule, Cost, Quality, etc.)
providing structured approach to managing projects (including analytical projects like WTF 6.0).

Mathematical/Formal Representation

Utilizes quantitative tools: Scheduling (CPM, PERT texp = (to+4tm+tp)/6), Costing (Budgeting,
EVM: CPI=EV/AC, SPI=EV/PV), Risk Analysis (Monte Carlo - Method 84, decision trees -
Method 109).
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80. Knowledge Creation Spiral (SECI Model - Nonaka & Takeuchi)

Model describing organizational knowledge creation via interplay between tacit/explicit knowledge
through four conversion modes (Socialization Tacit→Tacit, Externalization Tacit→Explicit,
Combination Explicit→Explicit, Internalization Explicit→Tacit) in a continuous spiral. Informs
Step 7 learning.

Mathematical/Formal Representation

Conceptual framework of socio-cognitive processes. Not typically represented mathematically,
though aspects relate to network analysis, information theory, learning curves.
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81. Experiential Learning Cycle (Kolb)

Model describing learning as a cycle transforming experience: Concrete Experience (CE-Doing)
→ Reflective Observation (RO-Reviewing) → Abstract Conceptualization (AC-Theorizing) →
Active Experimentation (AE-Planning/Trying). Emphasizes learning through reflection on action,
aligning with WTF 6.0’s Step 7.

Mathematical/Formal Representation

Qualitative conceptual model. Associated Learning Style Inventory (LSI) uses scoring to place
individuals on AC-CE and AE-RO axes.
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82. Organizational Learning (Argyris & Schön)

Theories distinguishing single-loop learning (correcting errors within existing norms/assumptions)
from double-loop learning (questioning/modifying underlying norms/assumptions). Highlights
defensive routines inhibiting deeper learning and gaps between espoused theory vs. theory-in-use.
Informs Step 7.

Mathematical/Formal Representation

Conceptual models of organizational behavior. Relates conceptually to control theory (single-loop
= error correction, double-loop = changing setpoint/structure) or potentially game theory for
defensive routines.
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83. Mindset (Dweck)

Psychological concept distinguishing Fixed Mindset (belief abilities are fixed) from Growth
Mindset (belief abilities can be developed). Influences response to challenge, effort, feedback,
impacting learning and achievement throughout WTF 6.0, especially Step 7. Goal is fostering
growth mindset.

Mathematical/Formal Representation

Qualitative psychological construct. Effects on performance/learning measured quantitatively in
research (e.g., linking mindset questionnaire scores to outcomes via regression/ANOVA).
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84. Visual Display of Quantitative Information (Tufte)

Principles for designing clear, efficient, accurate data graphics by maximizing data-ink ratio,
avoiding chartjunk, ensuring graphical integrity (Lie Factor=1), using appropriate forms, maxi-
mizing density, facilitating comparisons (Steps 1, 4, 5, 6). Goal: graphical excellence supporting
clear thinking.

Mathematical/Formal Representation

Design principles. Quantifiable concepts include Data-Ink Ratio = Data-Ink/Total Ink, Lie
Factor = (Size effect in graphic)/(Size effect in data), Data Density = (# entries)/(Area).
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85. Information Dashboard Design (Few)

Principles for designing visual displays consolidating critical metrics (KPIs) on a single screen for
rapid monitoring and situation awareness (Step 6, 7). Emphasizes clear purpose/audience, key
metrics with context (comparisons, targets), logical organization, appropriate simple visualizations
(bullet graphs, sparklines).

Mathematical/Formal Representation

Design discipline. Math relates to displayed metrics: KPI formulas, comparison calculations (∆,
%∆). May incorporate SPC control charts (µ± 3σ).
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86. Functional Art (Cairo)

Approach to information graphics balancing Truthfulness (accuracy), Functionality (fitness for
purpose/audience), Beauty (aesthetics/elegance), and Insightfulness (revealing patterns) (Steps
5, 6). Emphasizes designing visualizations to help audiences understand information effectively.
Integrates design, stats, cognition.

Mathematical/Formal Representation

Qualitative design principles integrating cognitive/aesthetic aspects with accurate data represen-
tation (Method 84 principles apply). Focus is effective communication.
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87. Data and Goliath (Schneier - Privacy/Surveillance Context)

Critical analysis of pervasive data collection (corporate/government) and implications for privacy,
security, power. Emphasizes awareness of surveillance, data as power, privacy harms, data security
risks, metadata significance. Guides ethical considerations (E) in data handling throughout WTF
6.0.

Mathematical/Formal Representation

Ethical/critical perspective. Related technical fields use math: Differential Privacy ((ϵ, δ)-DP
bounds privacy loss), Anonymization metrics (k-anonymity), Security Risk (P × I).
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88. Understanding Privacy (Solove)

Pragmatic taxonomy classifying privacy harms into four categories (Information Collection -
surveillance/interrogation; Processing - aggregation/insecurity/secondary use; Dissemination
- disclosure/distortion/breach; Invasion - intrusion/decisional interference). Aids structured
analysis of specific privacy problems under Ethical Consciousness (E).

Mathematical/Formal Representation

Qualitative classification system. Risk assessment might assign Likelihood/Impact scores to
harms. Formal privacy models (k-anonymity, DP) aim to mathematically limit risk of specific
harms (Identification, Disclosure).
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89. Security Engineering (Anderson)

Discipline of building dependable systems resilient to malice/error/mischance. Integrates technical
controls (crypto, access control) with economics, psychology, usability, threat analysis, failure
modes, lifecycle approach. Aims for risk management. Informs Ethical Considerations (E) and
analysis/solutions (Steps 1, 5, 6).

Mathematical/Formal Representation

Draws on Cryptography (number/complexity theory), Formal Methods (logic, proofs), Risk
Analysis (P × I), Game Theory (Method 113), Information Theory (entropy H).
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90. Threat Landscape Reports (e.g., ENISA)

Periodic reports summarizing prevalent cybersecurity threats, vectors, actors, vulnerabilities
based on aggregated incident/research data. Provide situational awareness for risk assessment
and resource allocation (Input to Steps 1, 3, 4, 5, 6).

Mathematical/Formal Representation

Present descriptive statistics (frequencies fi, percentages pi of threat types), time series trends.
May use risk matrices (Likelihood x Impact). Often reference structured TTP knowledge bases
(MITRE ATT&CK®).
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91. Universal Declaration of Human Rights (UDHR) Concepts

Using the foundational UDHR principles (listing civil, political, economic, social, cultural rights)
as a framework for ethical analysis (E). Involves assessing potential impacts of problem X,
analysis process, or solutions on fundamental human rights (privacy, expression, assembly,
non-discrimination, etc.) throughout WTF 6.0.

Mathematical/Formal Representation

Normative ethical framework, primarily qualitative. May use quantitative indicators to measure
state of specific rights, or risk matrices for assessing potential harms, but rights are principles.
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92. Critical Questions for Big Data (boyd & Crawford)

Critical framework questioning epistemological, methodological, ethical assumptions of Big Data
analysis. Prompts reflection on data bias, algorithmic objectivity, context loss, digital divides,
ethical implications (E) vs. claims of objective truth from large datasets (relevant throughout
WTF 6.0).

Mathematical/Formal Representation

Qualitative critique questioning assumptions behind quantitative analysis (e.g., statistical signifi-
cance vs practical, sampling bias in N=all, algorithmic bias f(Data)). Relates to fairness metrics
attempting quantification.
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93. Privacy in Context (Nissenbaum)

Theory of "Privacy as Contextual Integrity" arguing privacy is about ensuring information flows
conform to context-specific norms (actors, attributes, transmission principles). Violations occur
when norms are breached. Evaluates privacy based on appropriateness of flow within social
context (informs E throughout WTF 6.0).

Mathematical/Formal Representation

Qualitative normative framework. Formal logic attempts exist (e.g., deontic logic for permissions
Permitted(Flow|Context,Principle)). Core application is qualitative analysis of norms.
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94. Homo Deus (Harari - Future Context/Ethics)

Using Harari’s analysis of potential future human agendas (immortality, happiness, divinity via
tech), rise of AI/algorithms, Dataism ideology, and resulting ethical challenges/inequalities as a
tool for long-term foresight and deeper ethical reflection (E) on current trends/analyses (Steps 1,
5, 6).

Mathematical/Formal Representation

Philosophical speculation, historical synthesis. Qualitative framework for long-term ethical/contextual
consideration.
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95. Enlightenment Now (Pinker - Progress Context)

Using Pinker’s data-driven argument that reason, science, humanism have driven long-term
progress (health, wealth, safety) to contextualize problems (Step 1, 5), counter negativity bias,
and inform solutions (Step 6) based on empirically successful principles. Informs E.

Mathematical/Formal Representation

Relies heavily on Descriptive Statistics (Method 70) and Time Series Analysis (Method 73) of
historical data (often visualized with line graphs, log scales). Core argument interprets these
quantitative trends qualitatively.
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96. Blink / Thinking Without Thinking (Gladwell)

Exploring rapid cognition ("thin-slicing", intuition, adaptive unconscious). Acknowledges poten-
tial accuracy (esp. experts in domain) but highlights risks of error/bias (stereotypes, irrelevant
cues, stress). Goal is understanding when to trust vs. distrust intuitive judgments within WTF
6.0 (esp. Step 1 trigger vs. Step 5 rigor).

Mathematical/Formal Representation

Qualitative description of psychological phenomena. Relates to Heuristics/Biases research
(Method 1/related), Pattern Recognition (ML), Signal Detection Theory.
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97. Victims of Groupthink (Janis)

Theory describing how cohesive in-groups seeking unanimity can override realistic appraisal,
leading to flawed decisions. Identifies antecedent conditions, symptoms (overestimation, closed-
mindedness, uniformity pressure), and prevention strategies. Informs collaborative aspects of
WTF 6.0 (esp. Steps 5, 6, 7).

Mathematical/Formal Representation

Qualitative social psychological theory. Game theory might model conformity aspects, but core
model is conceptual.
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98. Making Social Science Matter (Flyvbjerg)

Advocates for social science embracing *phronesis* (practical wisdom, context-dependent judg-
ment) over emulating natural science’s predictive theory (episteme). Emphasizes context, values,
power analysis, case studies, and producing input for public deliberation to make inquiry relevant.
Informs WTF 6.0 ethos (context, E, actionable outcomes).

Mathematical/Formal Representation

Qualitative, philosophical critique of over-reliance on predictive mathematical models in social
science. Prioritizes qualitative methods (case study, ethnography). Quantitative data used
contextually.
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99. Creating the Corporate Future (Ackoff - Interactive Planning)

Proactive systems approach (Interactive Planning) where organization designs desirable future
(Idealized Design based on Ends) and invents ways (Means) to bring it about, dissolving systemic
problems ("the mess"). Emphasizes participation, continuity, holism, learning/adaptation.
Frames application of WTF 6.0 to systemic problems.

Mathematical/Formal Representation

Systems methodology, primarily conceptual/procedural. May use math models within phases:
CLDs/SD/ABM (Mess), optimization/decision analysis (Means), budgeting (Resources), control
metrics (Control), but philosophy is key.
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100. Value Sensitive Design (VSD)

Methodology proactively integrating human values (privacy, fairness, autonomy) throughout
technology design via iterative conceptual (identify values/stakeholders), empirical (understand
user perspectives/context), and technical (analyze tech properties, design value-supporting
mechanisms) investigations. Operationalizes E in WTF 6.0.

Mathematical/Formal Representation

Primarily qualitative methodology. Empirical phase may use quantitative methods. Technical
phase may use formal methods to verify value properties (e.g., privacy) or optimization/MCDA
to balance values (requires quantification).



CONTENTS 105

101. AI: Its Nature and Future (Boden)

Philosophical/historical perspective on AI exploring different paradigms (Symbolic, Connectionist,
Bio-inspired), creativity types (Combinational, Exploratory, Transformational), capabilities vs.
understanding, limitations (bias, explainability), future trajectories. Promotes nuanced view of
AI informing AI Augmentation (A) in WTF 6.0.

Mathematical/Formal Representation

Philosophical/conceptual. Math relates to specific AI techniques discussed: Formal Logic
(Symbolic), Linear Algebra/Calculus/Probability (Connectionism), Evolutionary Algorithms
math.
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102. Bias in Computer Systems (Friedman & Nissenbaum)

Taxonomy categorizing bias sources in computer systems: Preexisting (individual/societal bi-
ases in data/assumptions), Technical (hardware/software constraints, formalization choices),
Emergent (arising from use, context mismatch, feedback loops). Aids systematic bias identifica-
tion/mitigation for E and A in WTF 6.0.

Mathematical/Formal Representation

Conceptual categorization. Quantifying bias uses Fairness Metrics (Demographic Parity P (Ŷ =
1|A = a) = P (Ŷ = 1|A = b), Equalized Odds, etc.) or statistical analysis of data bias.
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103. Assumption Challenging (Listing/Smashing)

Critical thinking technique explicitly identifying underlying assumptions (Method 11) and system-
atically questioning/negating ("smashing") them to explore alternatives, uncover vulnerabilities,
break conventions, and generate robust analyses or creative solutions (Throughout WTF 6.0).

Mathematical/Formal Representation

Logical/critical thinking process. Formal logic: Assess truth of premise P , explore implications of
¬P . Bayesian: Re-evaluate prior P (Assumption). Modeling: Sensitivity analysis on parameters
(θ) or structure.
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104. Decision Matrix Analysis (Weighted Criteria)

Systematically evaluates multiple options (Oj) against predefined criteria (Ci) by scoring each
option against each criterion (Sij), weighting scores by criterion importance (Wi), and summing
to find the best alternative based on total weighted score (Steps 2, 3, 5, 6).

Mathematical/Formal Representation

Total Score TSj =
∑n

i=1(Sij ×Wi). Choose option maximizing TSj . Form of MAUT/MCDA
using weighted sum model.
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105. Paired Comparison Analysis

Determines relative priority/preference of items by comparing them head-to-head in pairs based
on a specific criterion. Tallying wins or preference scores creates a ranked order. Useful when
direct ranking is hard (Steps 2, 3, 5, 6). Can derive weights for Method 104.

Mathematical/Formal Representation

Tally Score =
∑

j ̸=k I(Ik > Ij) or sum preference scores. Rank based on score. Related to ranking
algorithms, preference modeling (AHP, Thurstone).
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106. SWOT Analysis (Strengths, Weaknesses, Opportunities,
Threats)

Strategic planning framework identifying entity’s Strengths (Internal+), Weaknesses (Internal-),
Opportunities (External+), Threats (External-) relative to objectives/environment (Steps 1, 5).
TOWS matrix analyzes intersections (S-O, S-T, W-O, W-T) to form strategies (Step 6). Provides
structured situational overview.

Mathematical/Formal Representation

Primarily qualitative. Can involve scoring factors or using MCDA methods to prioritize TOWS
strategies.
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107. Porter’s Five Forces Analysis

Analyzes industry competitive structure and attractiveness based on five forces: Threat of New
Entrants, Bargaining Power of Buyers, Bargaining Power of Suppliers, Threat of Substitutes,
Intensity of Rivalry (Steps 1, 5). Assessing force strength informs strategy (Step 6).

Mathematical/Formal Representation

Qualitative framework assessing force strength (H/M/L). Econometrics might link structure
variables (concentration) to profitability (ROI). Game theory (Method 113) can model specific
rivalries.
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108. Cost-Benefit Analysis (CBA)

Systematically compares total expected costs against total expected benefits of a project/policy/decision
(Step 6), usually monetized and discounted to present value (PV). Assesses economic efficiency
(NPV > 0? BCR > 1?) to support rational resource allocation / choices.

Mathematical/Formal Representation

Present Value PV =
∑T

t=0
FVt

(1+r)t . Net Present Value NPV =
∑T

t=0
Bt−Ct
(1+r)t . Benefit-Cost Ratio

BCR = PVB/PVC . Internal Rate of Return (IRR) finds r∗ where NPV=0.
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109. Decision Tree Analysis (Quantitative)

Graphically models/evaluates sequential decisions (squares) under uncertainty (circles with
probabilities) leading to consequences (end nodes with payoffs) (Steps 5, 6). Uses rollback
(backward pass) calculating expected value (EV) to identify optimal decision strategy maximizing
EV/utility.

Mathematical/Formal Representation

Rollback calculates Expected Value/Utility EU(v). At Chance Node: EU(v) =
∑

P (oi)×EU(vi).
At Decision Node: EU(v) = maxj{EU(vj)}. Finds EU(vroot) and optimal path.
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110. Pareto Analysis (80/20 Rule)

Technique based on Pareto Principle (80

Mathematical/Formal Representation

Rank items by impact I(i). Calculate Cumulative % = (
∑k

i=1 I(i)/Itotal)×100%. Identify smallest
k∗ s.t. Cumulative % ≥ 80%. Pareto chart visualizes I(i) and Cumulative %.
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111. MoSCoW Method

Prioritization technique categorizing requirements/features as Must have (critical), Should have
(important), Could have (desirable), Won’t have (out of scope for now) (Steps 2, 3, 4, 6). Manages
scope/expectations in projects.

Mathematical/Formal Representation

Qualitative prioritization into ranked categories: Must > Should > Could > Won’t.
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112. Force Field Analysis (Lewin)

Framework diagnosing change situations (Steps 1, 5, 6) by identifying Driving Forces (pushing
for change) and Restraining Forces (resisting change). Assesses relative strengths (often scored
1-5) to understand equilibrium and identify strategies (strengthen drivers, weaken restrainers)
for enacting change.

Mathematical/Formal Representation

Primarily qualitative diagnosis. Uses subjective strength scores Si. Change requires
∑

Sdriving >∑
Srestraining. Visual diagram shows force balance.
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113. Game Theory Concepts

Mathematical framework analyzing strategic interactions between rational players where outcomes
depend on interdependent actions (Step 5). Models games (players, strategies, payoffs) using
normal form (matrix) or extensive form (tree) to predict behavior via solution concepts (Dominant
Strategy, Nash Equilibrium).

Mathematical/Formal Representation

Defines game (N, {Si}, {ui}). Nash Equilibrium s∗ if ui(s∗i , s
∗
−i) ≥ ui(si, s

∗
−i) for all i, si. Calcu-

lates expected utility for mixed strategies. Uses concepts like backward induction.
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114. Real Options Analysis

Applies financial option valuation techniques (Black-Scholes, Binomial Lattices, Monte Carlo) to
decisions on real assets/projects under uncertainty (Steps 5, 6). Explicitly values managerial
flexibility (options to defer, expand, abandon) often missed by static NPV (Method 108 related).

Mathematical/Formal Representation

Calculates Option Value (OV) using methods like Binomial Lattices (f = e−r∆t[pfu + (1− p)fd]
rollback) or modified Black-Scholes. Expanded NPV = Static NPV + OV.
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115. BLUF (Bottom Line Up Front)

Communication principle starting documents/briefings with the main conclusion/recommendation
before details (Step 6). Ensures core message received immediately by busy audiences.

Mathematical/Formal Representation

Qualitative communication structure principle.
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116. Executive Summary Writing

Crafting a concise, standalone overview of a longer document (Step 6 output), highlighting
purpose, key findings, conclusions, recommendations for busy stakeholders. Written after main
document. Incorporates BLUF (Method 115).

Mathematical/Formal Representation

Qualitative communication skill summarizing potentially quantitative findings.
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117. Structured Reporting Templates

Predefined formats/outlines specifying standard sections, headings, information order for reports
(intelligence, project status, etc.) (Step 6 output). Ensures consistency, completeness, clarity,
efficiency across multiple reports.

Mathematical/Formal Representation

Qualitative organizational tool defining report structure. Aids consistency for potential later
meta-analysis.
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118. Narrative Analysis / Storytelling with Data

Combines Narrative Analysis (Method 62 - understanding story structure) with constructing
compelling narratives *around* data findings (Step 6) using story elements (setup, conflict,
resolution), effective visuals (Methods 84-86, 119), and clear explanations to communicate
insights memorably and persuasively.

Mathematical/Formal Representation

Communication methodology using qualitative narrative structures supported by (potentially
quantitative) data visualization adhering to accuracy principles (Method 84).
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119. Data Visualization Best Practices (Tufte, Few, Cairo)

Synthesized principles (from Tufte - Method 84, Few - Method 85, Cairo - Method 86) for creating
effective data visualizations (throughout WTF 6.0): choosing appropriate chart types based
on purpose/audience, designing for clarity/accuracy (high data-ink, no chartjunk, integrity),
leveraging perception, enabling comparisons, integrating text.

Mathematical/Formal Representation

Design principles ensuring accurate data representation (Lie Factor = 1, proper scales) and
leveraging perceptual understanding (Gestalt, preattentive attributes).
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120. Stakeholder Communication Strategy

Planned approach for interacting/sharing information with identified stakeholders (Method
8). Involves determining who needs what info, when, how (channel/method), and by whom,
documented in a communication plan (guides Step 6 delivery and feedback in Step 7). Manages
expectations, ensures alignment, gathers input.

Mathematical/Formal Representation

Primarily qualitative strategic planning process. Input (Stakeholder Analysis) may involve
scores, but output plan focuses on non-mathematical elements (channel, frequency, message,
responsibility).
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