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“I skate to where the puck is going 
to be, not where it has been.” 

Wayne Gretzky, legendary Canadian 
hockey star



Metacognitive Issue (think about how you are 
thinking about this)
• Where did you get your understanding of XBRL-based financial 

reporting from?

• From whom did that person get their understanding of XBRL-based 
financial reporting?

• How do you know they got it right?

• I have some views which tend to be different from the “herd”



Fourth Industrial Revolution

• The four industrial revolutions:
1. Mechanization, water power, steam power.

2. Mass production, assembly line, electricity.

3. Computer and automation.

4. Interconnected cyber physical systems.
• Structured information (such as XBRL)

• Artificial intelligence (rule-based; pattern-based)

• Digital distributed ledgers (blockchain; hypergraph)

• Accounting, Reporting, Auditing, Analysis in a Digital Environment

http://xbrl.squarespace.com/journal/2019/8/4/adapting-to-changes-caused-by-the-fourth-industrial-revoluti.html

How are you 
actually going to 

make all this 
WORK 

CORRECTLY?

http://xbrl.squarespace.com/journal/2019/8/4/adapting-to-changes-caused-by-the-fourth-industrial-revoluti.html


Artificial Intelligence is Supercharged by 
Curated Metadata
• PWC, KPMG, Deloitte, EY: “The Fourth Industrial Revolution”

• Deloitte’s vision, “The Finance Factory”

• Accounting, reporting, auditing, and analysis in a digital environment.

• “Our entire AI revolution is built on a correlation house of cards.”

• “Machine learning needs to move beyond cheap parlor tricks towards 
solutions that can truly advance society.”

• “AI is brought to life by taxonomies and ontologies.”
• “Data is the new oil.”
• “Metadata is the new gold.”

• Crude oil, gasoline, racing fuel
• “AI that professional accountants find useful and will understand.”



Use the Right Artificial Intelligence Approach 
for the Job
There are two major techniques for implementing artificial intelligence:

• Logic and rules-based approach (expert systems) : Representing 
processes or systems using logical rules. Uses deductive reasoning.

• Pattern-based approach (machine learning) : Algorithms find patterns 
in data and infer rules on their own. Uses inductive reasoning; 
probability.



https://www.slideshare.net/skhan/ontology-dev, Slide 4

https://www.slideshare.net/skhan/ontology-dev


Ontology-like Things (Classification Systems)

• A dictionary or list or catalog is a classification system that tends to provide descriptions without 
much, or any, structure.  Dictionaries or lists simply provide a flat inventory of terms with no 
relations expressed between the terms.

• A thesaurus is a classification system that tends to document relations between broader terms 
and narrower terms.  Another term for broader and narrower is generalization and specialization.

• A taxonomy is a classification system which tends to provide descriptions and a limited amount of 
structure generally in the form of one hierarchy into which some list of terms is categorized. 
Categories are basically sets.

• An ontology is a classification system which tends to provide descriptions and multiple structures 
and therefore tends to have more than one hierarchy into which terms are categorized.  So, an 
ontology can be thought of as a set of taxonomies for explicitly differentiate types of relations.  An 
ontology can express many different types of relations which includes traits/qualities of each 
term.

• A logical theory is a classification system where a set of axioms, a set of theorems, and a world 
view describe some logical theory or logical system.



Ontology Spectrum



Ontology: basic definition used by academics

The following definition of ontology is taken from the textbook 
Ontology Engineering by Elisa Kendall and Deborah McGuinness:

Ontology - a model that specifies a rich description of the

• terminology, concepts, nomenclature;

• relationships among and between concepts and individuals; and

• sentences distinguishing concepts, refining definitions and
relationships (constraints, restrictions, regular expressions)

relevant to a particular domain or area of interest.



Ontology: enhanced definition for business

An ontology or ontology-like thing is a model (logical conceptualization) that specifies a 
rich and flexible description of the important relevant

• terms (terminology, concepts, nomenclature; includes simple primitive terms and 
complex functional terms);

• relations (relationships among and between concepts and individuals; is-a relations, has-
a relations); and

• assertions: (sentences distinguishing concepts, refining definitions and relationships 
including constraints, restrictions; axioms, theorems, restrictions); and

• world view: (reasoning assumptions, identity assumptions)

relevant to a particular domain or area of interest, which generally allows for some certain 
specific variability, and as consciously unambiguously and completely as is necessary and 
practical in order to achieve a specific goal or objective or a range of goals/objectives.  It 
enables a community to agree on important common terms for capturing meaning or 
representing a shared understanding of and knowledge in some domain where 
flexibility/variability is necessary.



Ontological Commitment

• An ontological commitment is an agreement by the stakeholders of a 
community to use some ontology-like thing in a manner that is 
consistent with the theory of how some domain operates 
represented by the ontology-like thing.  The shared commitment is 
made in order to achieve some specific goal or goals established by 
the stakeholders in a community sharing the ontology-like thing.



Common Components of an Ontology-like 
Thing
• Terms

• Simple terms (primitive, atomic)
• Functional component terms (complex functional terms)
• Properties (qualities, traits)

• Relations
• Type relations (class/type relations, "type-of" or "is-a" or "class-subclass" or "general-special")
• Functional relations (structural relations, "has-a" or "part-of" or "has-part" or "whole-part")
• Property attribution (has property)

• Assertions
• Axioms (Axioms describe self-evident logical principles related to a domain that no one would argue with.)
• Theorems (rules; Theorems are logical deductions which can be proven by constructing a chain of reasoning by applying axioms or other 

theorems in the form of IF…THEN statements.)
• Restrictions (restrictions, constraints, limitations, ranges)

• Individuals
• Instance (facts)

• World view
• Closed world assumption
• Unique name assumption
• Negation as failure



Towards a Theory of Semantic Communication

https://pdfs.semanticscholar.org/fa34/3407847eea1f7e8bb8d3d7489b6945e2b0b2.pdf

https://pdfs.semanticscholar.org/fa34/3407847eea1f7e8bb8d3d7489b6945e2b0b2.pdf


Accounting, Reporting, Auditing and Analysis 
in a Digital Environment

AI 
assisted 

Audit

Accounting 
Bots

Digital 
Reports

Automated 
Financial 
Analysis

Accounting 
Process

Automation

Expert 
Systems



Use Case Example: Financial Report

Two economic entities, A and B, each have information about their financial 
position and financial performance. They must communicate their 
information to an investor who is making investment decisions which will 
make use of the combined information so as to draw some conclusions. All 
three parties (economic entity A, economic entity B, investor) are using a 
common set of basic logical principles (facts, statements, axioms, theorems, 
deductive reasoning, inductive reasoning, etc.), common financial reporting 
standard concepts and relations (i.e. terms, relations, assertions for US 
GAAP, IFRS, IPSAS, etc.), and a common world view so they should be able to 
communicate this information fully, so that any inferences which, say, the 
investor draws from economic entity A's information should also be 
derivable by economic entity A itself using common basic logical principles, 
common financial reporting standards (terms, relations, assertions), and 
common world view; and vice versa; and similarly for the investor and 
economic entity B.



Financial Report is a Logical System

• Follows patterns of logical and mathematical rules

• Basis is the accounting equation: “Assets = Liabilities and Equity”

• Described by matrix algebra

• Forms a knowledge graph

• I have created a model, framework, theory, principles that describe 
that system and a method for implementing in XBRL.  OMG’s 
Standard Business Report Model (SBRM) is based on my work in 
financial reporting.



OMG’s Standard Business Report Model 
(SBRM)

• SBRM formally documents a logical conceptualization of a 
business report in both human-readable and computer-readable 
models.  This enables a machine-readable report represented using 
any technical syntax (XBRL, RDF, JSON, etc.) to be tested to see if it is 
consistent with that logical conceptualization using reliable 
automated processes.

(Oracle is a member of OMG, https://www.omg.org/cgi-bin/apps/membersearch.pl)

http://xbrl.squarespace.com/journal/2019/6/26/understanding-the-role-of-sbrm.html

https://www.omg.org/cgi-bin/apps/membersearch.pl
http://xbrl.squarespace.com/journal/2019/6/26/understanding-the-role-of-sbrm.html


Breaking Down the Pieces of a Financial Report

http://xbrl.squarespace.com/journal/2019/4/9/breaking-down-the-pieces-of-an-xbrl-based-digital-financial.html

http://xbrl.squarespace.com/journal/2019/4/9/breaking-down-the-pieces-of-an-xbrl-based-digital-financial.html




Lean Six Sigma Philosophies and Techniques; statistical process control



http://xbrlsite.azurewebsites.net/2016/conceptual-model/LogicalModel-2019-03-10.jpg

http://xbrlsite.azurewebsites.net/2019/Framework/FrameworkEntitiesSummary.html

http://xbrlsite.azurewebsites.net/2016/conceptual-model/LogicalModel-2019-03-10.jpg
http://xbrlsite.azurewebsites.net/2019/Framework/FrameworkEntitiesSummary.html


US GAAP Financial Report Ontology-Like Thing

http://xbrlsite.azurewebsites.net/2019/Prototype/New/Disclosures.html

http://xbrlsite.azurewebsites.net/2019/Prototype/New/Disclosures.html


Knowledge Base of Rules



http://xbrl.squarespace.com/journal/2019/3/23/summary-of-human-readable-renderings.html

http://xbrl.squarespace.com/journal/2019/3/23/summary-of-human-readable-renderings.html


One Presentation is Really Four Representations of 
Information



Software Uses and Even Identifies 
Representations

Net 
Income 
roll Up

Earnings 
Per Share

Weighted 
Average 
Shares

Other



State Machine



Agenda



Reporting Checklist



Disclosure Mechanics

http://xbrlsite.azurewebsites.net/2017/Prototypes/Microsoft2017/Disclosure%20Mechanics%20and%20Reporting%20Checklist.html

http://xbrlsite.azurewebsites.net/2017/Prototypes/Microsoft2017/Disclosure%20Mechanics%20and%20Reporting%20Checklist.html


Fundamental Accounting Concept Relations



Good Old-Fashioned Expert System



Artificial Intelligence is Supercharged by 
Curated Metadata
• PWC, KPMG, Deloitte, EY: “The Fourth Industrial Revolution”

• Deloitte, “The Finance Factory”
• Accounting, reporting, auditing, and analysis in a digital environment.

• “Our entire AI revolution is built on a correlation house of cards.”

• “Machine learning needs to move beyond cheap parlor tricks towards 
solutions that can truly advance society.”

• “AI is brought to life by taxonomies and ontologies.”
• “Data is the new oil.”
• “Metadata is the new gold.”

• Crude oil, gasoline, racing fuel
• “AI that professional accountants find useful and will understand.”


