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ABSTRACT: This document strives to illuminate the structure and dynamics of a financial report 

for software engineers.  This document outlines an open source method of implementing a 

standard digital financial report using the XBRL technical syntax leveraging the extensibility 

features of XBRL which follow the forthcoming OMG Standard Business Report Model (SBRM)1.  

This document itself is not a methodology, rather this document will be used to back into a 

methodology which can be used to implementing a ŘƛƎƛǘŀƭ ŦƛƴŀƴŎƛŀƭ ǊŜǇƻǊǘ ƛƴ ǘƘŜ ǎȅƴǘŀȄ ƻŦ ƻƴŜΩǎ 

choice.  The intent of this document is to summarize know-how.  This know-how, when 

documented in the form of a useful method, eliminates the need for others to re-invent the 

wheel. Rather than re-inventing the wheel; others can simply leverage a well-thought-through, 

world-class approach that has been designed, created, rigorously tested, and carefully 

engineered leveraging approaches that have been proven to work results.  These best practice 

approaches and techniques that has been generally demonstrated as superior to any known 

alternatives because the techniques produce results that are superior to those achieved by 

other means or because it has become a standard way of doing things are documented in this 

resource.  It is anticipated that others will improve upon this method over time. 

 
1 OMG, Standard Business Report Model (SBRM), https://omgwiki.org/SBRM/doku.php  
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One type of practical knowledge is know-how; how to accomplish something. This document 

explains how to accomplish something.  Things can be explained formally such as in a formal 

academic paper by trained scholars or specialists with deep expertise.  This is not a formal 

academic paper.  Things can also be explained informally, in more practical terms based on 

experimentation of a practitioner trying to figure something out.  That is what we are doing in 

this paper.  Our hope is that an academic or scholar who has deep knowledge in accounting, 

math, and knowledge engineering will see what we are trying to explain here and do a better 

job than we have been able to do.  This is our best shot. 

Per Wikipedia, a methodology2 is defined as the systematic, theoretical analysis of the methods 
applied to a field of study.  It comprises the theoretical analysis of the body of methodology and 
principles associated with a branch of knowledge.  Typically, it encompasses concepts such as 
paradigm, theoretical model, phases and quantitative or qualitative techniques. 

A methodology does not set out to provide a solution.  A methodology is, therefore, not the 
same as a method.  Instead, a methodology offers the theoretical underpinnings for 
understanding which method, or set of methods, or so called "best practices" can be applied to 
a specific case, for example, to calculating a specific result.  A best practice is a method or 
technique that has been generally accepted as superior to any alternatives because it produces 
results that are superior to those achieved by other means or because it has become a standard 
way of doing things, e.g., a standard way of complying with legal or ethical requirements. 

A meta model and documented method will help those attempting to implement XBRL-based 

financial ǊŜǇƻǊǘƛƴƎ ǘƻ ƴƻǘ ƘŀǾŜ ǘƻ άǊŜ-ƛƴǾŜƴǘ ǘƘŜ ǿƘŜŜƭέΦ  

This document explains a proven, best practices based, open source method for creating a high-

fidelity, high-resolution, with verifiably high-quality XBRL-based digital financial report when 

the extensibility features of XBRL are leveraged and maximizing capabilities for verifying the 

quality of the financial report using automated machine-based processes.  It is intended that 

this specifically defined method will contribute to the creation of an implementation 

independent methodology for creating such financial reports. 

Deriving this Method  
The creation of this method is an engineering design process exercise, not a philosophical 

exercise, political discussion, or religious debate.  This method was consciously and deliberately 

derived by taking the best practices of many implementations of XBRL related to financial 

reporting, take the practices that are proven to be superior to other practices, avoiding 

practices that are found to cause undesirable results or other issues, and combining all known, 

proven, and tested best practices into this one implementation method.  This method can be 

 
2 Wikipedia, Methodology, https://en.wikipedia.org/wiki/Methodology  

https://creativecommons.org/publicdomain/zero/1.0/
https://creativecommons.org/publicdomain/zero/1.0/
https://en.wikipedia.org/wiki/Methodology


 
CC0 1.0 Universal (CC0 1.0) Public Domain Dedication https://creativecommons.org/publicdomain/zero/1.0/ 

5 
 

effectively used for XBRL-based reporting using the US GAAP and IFRS reporting schemes to the 

SEC or IFRS reporting to the ESMA.  Most importantly, this method is safe and reliable for 

implementation within individual economic entities for accounting process automation and the 

automation of reporting processes. 

An objective of this method to have high precision and high coverage as defined by C. Maria 

Keet, PhD, in her textbook An Introduction to Ontology Engineering3.  Another objective of this 

method is to be consistent with the forthcoming OMG Standard Business Report Model 

(SBRM)4. The problem statement summary in section 6.1 Problem Statement, page 19 of the 

Standard Business Report Model (SBRM) Request For Proposal5 is very helpful in understanding 

both the problem and the solution to the problem. 

Logical Conceptualization of a Financial Report  
A financial report is an allowed interpretation of an expression of the financial position and 

financial performance of an economic entity per some set of statutory and regulatory rules.  

Here-to-for, that expression has been in a form that is only readable by humans. However, XBRL 

and other machine-readable formats change that, making those expressions readable by both 

humans and by machine-based processes. 

Single-ŜƴǘǊȅ ŀŎŎƻǳƴǘƛƴƎ ƛǎ Ƙƻǿ ΨŜǾŜǊȅƻƴŜΩ ǿƻǳƭŘ Řƻ ŀŎŎƻǳƴǘƛƴƎΦ Lƴ ŦŀŎǘΣ ǘƘŀǘ ƛǎ Ƙƻǿ ŀŎŎƻǳƴǘƛƴƎ 

was done before double-entry accounting was invented. Double-entry accounting was the 

invention of medieval merchants and was first documented by the Italian mathematician and 

Franciscan Friar Luca Pacioli.  

Double-entry accounting adds an additional important property to the accounting system, that 

of a clear strategy to identify errors and to remove the errors from the system. Even better, 

double-entry accounting has a side effect of clearly firewalling errors as either accident or 

fraud6. This then leads to an audit strategy.  Double-entry accounting is how professional 

accountants do accounting. 

 
3 Distinguishing Between Good, Less Good, Bad, and Worse Ontology-like things, 
http://xbrl.squarespace.com/journal/2019/9/6/distinguishing-between-good-less-good-bad-and-worse-
ontology.html  
4 OMG, Standard Business Report Model (SBRM), https://omgwiki.org/SBRM/doku.php  
5 OMG, Standard Business Report Model (SBRM) Request For Proposal, page 19, https://www.omg.org/cgi-
bin/doc?bmi/2019-06-04  
6 Ian Grigg, Triple Entry Accounting, https://iang.org/papers/triple_entry.html  
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An XBRL-based financial report7 is not only a machine-readable format; it also is a machine-

readable logical system and has the potential to be a well-defined and fully expressed logical 

system.  A well-defined logical system, when fully expressed, will be properly functioning and 

demonstrably consistent, valid, sound, and complete.  These properties can be leveraged to 

offer a systematic audit strategy for XBRL-based financial reports8. 

Essentially, an XBRL-based financial report is a set of declarative statements provided in global 

standard XBRL format.  Logic programming software applications such as Prolog, Datalog, Clips, 

and Answer Set Programming can provide feedback as to whether these statements are 

consistent, valid, sound, complete and otherwise properly functioning.  Even XBRL processors 

and XBRL formula processors can effectively prove that XBRL-based financial reports are 

properly functioning to a large degree. 

Understanding the Problem and the Solution  
In promoting XBRL-based digital financial reporting specifically; and more generally new 

modern approaches to accounting, reporting, auditing, and analysis in a digital environment in 

general; we first have to make a case that some sort of problem exists, show that a solution to 

that problem is available, and show that the solution brings overwhelming benefits beyond the 

cost of change and cost of ongoing use and maintenance of the new solution. 

A general purpose financial report is a high-fidelity, high-resolution, high-quality information 

exchange mechanism. The report is a compendium of complex logical information required by 

statutory requirements and regulatory rules plus whatever management of an economic entity 

wants to voluntarily disclose.  The report represents quantitative and qualitative information 

about the financial condition and financial performance of an economic entity.  There are a 

number of different financial reporting schemes9: US GAAP, IFRS, IPSAS, GAS, FAS, FRF for 

SMEs, etc. 

Financial reports are not uniform.  Financial reports are not forms, they have variability.  This 

consciously allowed variability is an essential, characteristic trait of robust reporting schemes 

such as US GAAP, IFRS, and others.  This allowed variability contributes to the richness, high-

fidelity, and high-resolution of reported financial information that is unique to an industry 

sector, a style of reporting, or an economic entity. This variability is a feature of such reporting 

 
7 Charles Hoffman, CPA, Narrative Explaining Logical Conceptualization of a Financial Report, 
http://xbrlsite.azurewebsites.net/2019/Framework/NarrativeConceptualization.pdf  
8 Charles Hoffman, CPA, Auditing XBRL-based Financial Reports, 
http://xbrlsite.azurewebsites.net/2019/Library/AudtingXBRLBasedFinancialReports.pdf  
9 Comparison of Financial Reporting Schemes High Level Concepts, 
http://xbrlsite.azurewebsites.net/2018/Library/ReportingSchemes-2018-12-30.pdf  

https://creativecommons.org/publicdomain/zero/1.0/
https://creativecommons.org/publicdomain/zero/1.0/
http://xbrlsite.azurewebsites.net/2019/Framework/NarrativeConceptualization.pdf
http://xbrlsite.azurewebsites.net/2019/Library/AudtingXBRLBasedFinancialReports.pdf
http://xbrlsite.azurewebsites.net/2018/Library/ReportingSchemes-2018-12-30.pdf


 
CC0 1.0 Universal (CC0 1.0) Public Domain Dedication https://creativecommons.org/publicdomain/zero/1.0/ 

7 
 

schemes.  Different reporting styles, different subtotals used to aggregate details, and using 

some specific approach given a set of allowed alternatives are examples of variability. 

±ŀǊƛŀōƛƭƛǘȅ ŘƻŜǎ ƴƻǘ ƳŜŀƴ άŀǊōƛǘǊŀǊȅέ ƻǊ άǊŀƴŘƻƳέΦ ¢ƘŜǊŜ ŀǊŜ ƪƴƻǿƴ ƛŘŜƴǘƛŦƛŀōƭŜ ǇŀǘǘŜǊƴǎΦ 

Consider this scenario: Two public companies, A and B, each have knowledge about their 

financial position and financial performance. They must communicate their knowledge 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 are using a common set of basic logical 

principles (facts known to be true, deductive reasoning, inductive reasoning, etc.) and common 

financial reporting standards (i.e. US GAAP, IFRS, etc.), so they should be able to communicate 

this information fully, so that any inferences which, say, the investor draws from public 

company A's input should also be derivable by public company A using basic logical principles 

and common financial reporting standards, and vice versa; and similarly for the investor and 

public company B. 

This method uses machine-readable business rules to "channel" and therefore control 

variability, keeping the variability within standard limits and permissible alternatives.  That 

keeps quality where it needs to be.  Rules enable things like preventing a user from using a 

concept meant to represent one thing from unintentionally being used to represent something 

different. The discipline of describing something in a form a computer algorithm can 

understand also assists you in understanding the world better; weeding out flaws in your 

understanding, myths, and misconceptions about accounting and reporting standards. 

Thinking of this scenario it is easy to begin to see the άsweet spotέ of XBRLΩǎ ŎŀǇŀōƛƭƛǘƛŜǎ which 

are: 

¶ Exchange of rich, complex, high-fidelity information:  The information exchange 

transaction type for which XBRL was designed is rich, complex, and high-fidelity 

information as contrast to a simple information transaction of low fidelity. 

¶ Zero to very low tolerance for error:  !ǎ ŀŎŎƻǳƴǘŀƴǘǎ ǎŀȅΣ ƛƴŦƻǊƳŀǘƛƻƴ Ƴǳǎǘ άtick and 

tieέ ŀƴŘ άŎross cast and footΦέ  ¢ƘŜǊŜ ǎƘƻǳƭŘ ōŜ ƴƻ ƳŀǘƘŜƳŀǘƛŎŀƭ ƻǊ ƭƻƎƛŎŀƭ 

inconsistencies, contradictions, or other such anomalies within a financial report. XBRL 

has a lot of expressive power. 

¶ Information variability, flexibility, reconfigurability: XBRL was intentionally designed to 

handle the variability of financial reporting.  A financial report is not a rigid form.  

Information reported might not be uniform.  But that is not to say the information does 

not follow patterns and is arbitrary and random.  For example, various intermediate 

concepts (subtotals) might be used to summarize basic concepts.  XBRL offers flexibility 

where flexibility is necessary.  But this variability must be controlled and managed to 

keep reports within permissible boundaries. 

https://creativecommons.org/publicdomain/zero/1.0/
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[ŜǘΩǎ ōŜ ŎƭŜŀǊ ŀōƻǳǘ ǘƘŜ terms we are using and the need for low to zero tolerance for error.  

{ǇŜŎƛŦƛŎŀƭƭȅΣ ƭŜǘΩǎ ōŜ ŎƭŜŀǊ ŀōƻǳǘ the following definitions: 

¶ Reliability is about getting consistent results each time an activity is repeated.   

¶ Accuracy is about identifying the correct target. Accuracy relates to correctness in all 

details; conformity or correspondence to fact or given quality, condition; deviating 

within acceptable limits from a standard.  Accuracy means with no loss of resolution or 

fidelity of what the sender wishes to communicate and no introduction of false 

knowledge or misinterpretation of communicated information. 

¶ Precision is the closeness of repeated measurements to one another.  Precision involves 

choosing the right equipment and using that equipment properly. Precise readings are 

not necessarily accurate. A faulty piece of equipment or incorrectly used equipment 

may give precise readings (all repeated values are close together) but inaccurate (not 

correct) results.   

¶ Fidelity relates to the exactness or loyal adherence of facts and details with which 

something is copied or reproduced. Fidelity relates to the faithful representation of the 

facts and circumstances represented within a financial report properly reflect, without 

distortion, reality.  High fidelity is when the reproduction (a financial report) with little 

distortion, provides a result very similar to the original (reality of economic entity and 

environment in which the economic entity operates). 

¶ Integrity is the quality or condition of being whole or undivided; completeness, 

entireness, unbroken state, uncorrupt. Integrity means that not only is each piece of a 

financial report correct but all the pieces of the financial report fit together correctly, all 

things considered.   

¶ Resolution relates to the amount of detail that you can see.  The greater the resolution, 

the greater the clarity.   

¶ Completeness relates to having all necessary or normal parts, components, elements, or 

steps; entire.   

¶ Correctness relates to freedom from error; in accordance with fact or truth; right, 

proper.   

¶ Consistency relates to being compatible or in agreement with itself or with some group; 

coherent, uniform, steady. Holding true in a group, compatible, not contradictory. 

Consider the notion of XBRL as a high-fidelity knowledge media10. Just like word-of-mouth, a 

book, or a video; XBRL enables some knowledge bearer to impart knowledge on some 

knowledge receiver using some knowledge media.  XBRL is a high-fidelity knowledge media.   

 
10 Understanding that XBRL is a Knowledge Media, 
http://xbrl.squarespace.com/journal/2017/1/16/understanding-that-xbrl-is-a-knowledge-media.html  
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In their book Blown to Bits11, Philip Evans and Thomas S. Wurster point out the new economics 

of information.  In the past, you could have reach or richness, but typically not both at the same 

time.  The internet completely changed this economic equation. Reach is access to information.  

Richness relates to quantity, timeliness, accuracy and variety (fidelity, resolution) of 

information. Word of mouth tends to be the richest information, but the reach can be lower.  

Books have excellent reach, but less richness.  With XBRL you can have excellent reach and 

richness. 

Considering all of the above, there are two key ideas here to highlight: 

¶ First, as applied to financial reporting, the task is to communicate a rich set of financial 
information of an economic entity with high-fidelity, high-resolution, and near perfect 
accuracy and reliability. 

¶ Second, each knowledge media has advantages and disadvantages so the choice of 
medium matters. 

Let us borrow an idea from the philosopher Albert Borgman12.  Suppose that what we are trying 

to communicate is a symphony.  To communicate that symphony; we can choose to use sheet 

music of the symphony, a recording of the symphony put onto a CD, an MPEG4 file which has 

an audio and video recording of the symphony performance, or a music critic's review of a 

performance of the symphony. 

It takes specific and different skills to communicate the symphony in each medium and 

consequently to ingest the symphony represented in a particular medium.  The easiest 

digestion is to drop a CD into a CD player and then simply listening to the music of the 

symphony. Reading the sheet music of the symphony requires more skill.   

Which media has perfect fidelity?  Which has the least loss of resolution? Is it the sheet music? 

Maybe a recorded performance of an elementary school orchestra?  Well, that depends. 

Thankfully, with regard to financial reports we have an easier situation. Society has spent 

hundreds of years working through the details and have reached general agreement on 

standard concepts to describe the financial position and financial performance of an economic 

entity.  Particularly over the past hundred years with the rise of standard reporting schemes 

such as US GAAP, UK GAAP, and International Financial Reporting Standards (IFRS).  Almost 

every economic entity has a staff of persons dedicated to producing financial reports based on 

such standards. There are also persons who wish to receive and utilize these reports who 

 
11 Philip Evans and Thomas S. Wurster, Blown to Bits, https://www.amazon.com/Blown-Bits-Economics-
Information-Transforms/dp/087584877X  
12 Albert Borgman, Holding on to Reality, 
https://www.press.uchicago.edu/ucp/books/book/chicago/H/bo3640475.html  
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understand those standards and therefore the meaning of the information conveyed by the 

financial reports. 

We now have a "new media" that is better suited in this digital age to the task than the "old 

media" of paper-based reports or what amounts to e-paper such as PDF or HTML files.  With 

structured formats such as XBRL it is easier for machine-based processes to work with reported 

financial information effectively. 

XBRL is an information encoding language, a new media, well-suited to the task of transferring 

financial information between people and systems in a digital environment. 

In a perfect world, computers would perform the translation of a financial report from the 

human-readable representation into a machine-readable and more importantly a machine-

understandable representation.  Likewise, computers on the receiving end would ingest this 

reported information in a way that brings desired value to the people who wish to understand 

and use that information. In this perfect world, neither creator nor consumer of the 

information should need to get involved in this translation process from human-readable to 

machine-readable information and back again. Therefore, to them, the choice of syntax and the 

complexity or simplicity of the information model shouldn't really matter.  It should just work. 

From the point of view of these stakeholders, their fundamental interests, perceptions, 

positions, and risks are straight forward and rather easy to describe:  

¶ Will the medium allow me to express the information that I wish to express? 

¶ Can I find the information that I am looking for at the level of detail that I need in the 

financial report? 

¶ Can I compare information between periods of an economic entity or between 

economic entities as of some period? 

¶ Can I do all this safely, reliably, predictably, over and over again without error? 

How all this works should be left to technical specialists who are skilled in engineering 

processes and can, in fact, make such a system work reliably. After all, we have put man on the 

moon. Clearly there are many technologies that have been made to work, expressing 

information within a financial report is rather easy by comparison. 

Yet we do need professional accountants, financial analysts, regulators, investors, and other 

less technical stakeholders of a domain to communicate what they might need from such a 

system. 

https://creativecommons.org/publicdomain/zero/1.0/
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But we don't want financial people reviewing a technical architecture of a taxonomy or 

ontology to determine if that architecture is best suited to meet the needs of the domain.  They 

simply are not qualified to have an opinion.  

We want financial professionals to review how the system performs and to provide an opinion 

as to whether a system meets their needs or not.  So, there does need to be an ability for 

business domain professionals that have a problem and the technical professionals that 

understand how to solve that problem to communicate.  Both groups of business and technical 

stakeholders tend to have an innate understanding of logic.  Logic is the basis for 

communications between these two groups of stakeholders. 

Sadly, software today which is used in such a system is not yet good enough so financial 

professionals cannot understand, or even believe or comprehend how such a system could 

possibly even work.   And the reasons software is not good enough yet are not a mystery.  One 

of the primary reasons that no such software yet exists is the lack of a well-suited information 

model that can be represented in XBRL.  And so, it is difficult to have software that utilizes such 

a model when the model does not yet even exist. 

Another reason such software does not exist is that XBRL is under-utilized generally because 

XBRL is poorly understood.  A third reason such software does not exist is that the metadata 

that would drive such software and make it work appropriately has not been created yet 

because people tend to not understand XBRL and that it actually provides the means to 

represent that needed metadata. 

XBRL is an ontology-like thing13 that has capabilities far beyond the belief or comprehension of 

Ƴƻǎǘ ōǳǎƛƴŜǎǎ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ǇǊƻŦŜǎǎƛƻƴŀƭǎΦ  ¢ƘŜǊŜ ŜȄƛǎǘǎ ŀ άǿƘƛŎƘ ŎŀƳŜ ŦƛǊǎǘΣ ǘƘŜ 

ŎƘƛŎƪŜƴ ƻǊ ǘƘŜ ŜƎƎέ ǘȅǇŜ ƻŦ ŀ ǎƛǘǳŀǘƛƻƴΦ 

Now we begin to see the need for some sort of methodology.  A methodology can help 

illuminate the structure of a financial report.  With that methodology, some method for making 

the promise of XBRL-based digital financial reporting a reality can be created, tested, and it can 

be determined if the system is meeting the needs of system stakeholders.   

Once you read the method, you can decide if the method might work.  Even better, if you use 

software that employs this method and you are happy with how the software works; that will 

help you understand why the method might be rather useful. 

 
13 Enhanced Description of an Ontology-like Thing, http://xbrl.squarespace.com/journal/2019/7/19/enhanced-
description-of-ontology-like-thing.html  

https://creativecommons.org/publicdomain/zero/1.0/
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Objective of this Method  

The objective of the method for creating XBRL-based digital financial reports when the 

extensibility features of XBRL are leveraged is to be able to create a financial report maximizing 

the use of automated machine-based processes, maximize the ability to analyze reported 

information reliably and safely using machine-based processes, and maximize the verifiable 

quality of reported information such that the knowledge bearer and the knowledge receiver 

derive maximum benefit using machine-base processes.  This method is about the structural, 

mechanical, mathematical, and logical dynamics of the report.  This method is not about things 

like verifying whether the amount reported for, say, the report line item ά/ŀǎƘ ŀƴŘ ŎŀǎƘ 

ŜǉǳƛǾŀƭŜƴǘǎέ ŀǊŜ ŎƻǊǊŜŎǘΦ 

It is the intent that this method will be used to create a syntax independent and 

implementation independent methodology in the future. 

Intended Scope of this Method  

To reiterate in more detail to be sure it is clear, this methodology is about controlling and 

verifying the structural, mechanical, mathematical, and logical dynamics of a financial 

report.  Structure, mechanics, mathematics, and logic are all objective in nature and relate to 

the financial report itself and not what goes into the financial report. 

What information goes into a financial report and where that information is presented many 

times can be subjective; open to interpretation and judgement of the professional accountants 

creating the report.  Facts reported can never be verified as being free from error or fraud 

simply by using this method.  Should financial reports be true and fair representations of 

information, free from errors and/or fraud?  Absolutely.  However, this is not the intended 

purpose of this method. 

The functionality of XBRL-based financial reports should enable professional accountants and 

auditors reviewing reports to do so thoroughly and completely and using this method will 

contribute to that end.  However, while this method is helpful and perhaps you can even say 

necessary to meet that objective, it is not sufficient to meet that objective. 

Restating once again, it is intended that this method will contribute to the creation of an 

implementation independent methodology.  But this specific method employs the XBRL 

technical syntax. 

https://creativecommons.org/publicdomain/zero/1.0/
https://creativecommons.org/publicdomain/zero/1.0/
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Principles  

Principles help you think about something thoroughly and consistently.  Overcoming 
disagreements between stakeholders and even within groups of stakeholders is important.  
Agreement between stakeholder groups and within stakeholder groups contributes to 
harmony.  Lack of agreement contributes to dissonance. Principles help in the communications 
process.   

! άǎǘŀƪŜƘƻƭŘŜǊϦ ƛǎ ŀƴȅƻƴŜ ǘƘŀt has a vested interest.  Another term for stakeholder is 
"constituent". A "constituent" is a component part of something. 

Foundational to arriving at harmony is having a common conceptual framework including a set 
of consistent principles or assumptions or world view for thinking about the system. 

¢Ƙƛǎ άŦǊŀƳŜǿƻǊƪ ŦƻǊ ŀƎǊŜŜƛƴƎέ ƘŜƭǇǎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǇǊƻŎŜǎǎ ǿƘƛŎƘ ƛƴŎǊŜŀǎŜǎ ƘŀǊƳƻƴȅ ŀƴŘ 
decreases dissonance.  This is about bringing the system into balance, consciously creating the 
appropriate equilibrium/balance. 

The following is a set of principles which those stakeholders creating this method agree to use 
to understand their perceptions, positions, and risks when it comes to creating this method. 

1. Prudence dictates that using information from an XBRL-based financial report should 
not be a guessing game. 

2. A near zero defect report is useful; a defective financial report is not trustworthy and 
therefore not useful.  The goal is to achieve the quality level of Six Sigma14. 

3. Rules prevent anarchy. Business rules guide, control, suggest, or influence behavior. 
Business rules cause things to happen, prevent things from happening, or suggest that it 
might be a good idea if something did or did not happen. 

4. The only way to achieve a meaningful exchange of information without disputes is with 
the prior existence of and agreement as to a standard set of technical syntax rules, 
business logic rules, and workflow rules. 

5. Explicitly stated information or reliably derived information is preferable to implicit 
information. Forcing software engineers to imply information is to be avoided.  Derived 
and implied are not the same things. 

6. Many, but not all, aspects of financial reports can be guaranteed to be defect free using 
automated machine-based processes to the extent that machine-readable rules exist 
which software can leverage. 

7. When possible to effectively create, machine-based automated processes tend to be 
more desirable than human-based manual processes because machine processes tend 
to be more reliable, faster, and cost less.  However, it is impossible to completely 
eliminate human involvement from the process of creating a financial report.  Financial 
report creation processes will be a collaboration of machine-based processes and 

 
14 Wikipedia, Six Sigma, Sigma Levels, https://en.wikipedia.org/wiki/Six_Sigma#Sigma_levels  

https://creativecommons.org/publicdomain/zero/1.0/
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human-based processes.  Machines should perform tasks that machines do best; 
humans should perform tasks that humans do best. 

8. Complexity cannot be removed from a system, but complexity can be moved. 

9. Maximize consistency.  Only allow inconsistency of approach when there is a justifiable 
reason for allowing such an inconsistency. 

 

Comparison of Reporting Schemes  

To help the reader understand that financial reporting schemes have patterns, we put together 
a comparison of six different financial reporting schemes15.  The side-by-side comparison allows 
you to compare and contrast different reporting schemes to see the similarities and differences 
between the high-level concepts of these reporting schemes.  Some of these reporting schemes 
have been represented using XBRL16, others have not. 

 

What might seem striking to non-accountants, maybe even to accountants, is the similarity 
between the reporting schemes at a high level.  Clearly all reporting schemes have the 
accounting equation at the highest level: Assets = Liabilities and Equity.  The high-level concepts 
provide the breakdowns of Assets, Liabilities, and Equity used by that reporting scheme17. 

What one recognizes if they understand the leverage that patterns provide and they 
understand how computers work is the leverage that would be provided by a meta-meta model 

 
15 Charles Hoffman, CPA, Comparison of Financial Reporting Schemes High Level Concepts, 
http://xbrlsite.azurewebsites.net/2018/Library/ReportingSchemes-2018-12-30.pdf  
16 Charles Hoffman, CPA, XBRL-based Digital Financial Reporting Profiles and General Business Reporting Profile, 
http://xbrlsite.azurewebsites.net/2018/Library/Profiles-2018-10-22.pdf  
17 Charles Hoffman, CPA, Toward a Formal Machine Readable Financial Reporting Scheme Model, 
http://xbrl.squarespace.com/journal/2019/9/5/toward-a-formal-machine-readable-financial-reporting-
scheme.html  

https://creativecommons.org/publicdomain/zero/1.0/
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of a financial report18.  Such a meta-model of a financial report enables the efficient creation of 
software that is approachable and easy for professional accountants to use. 

A reality of todays world is that different reporting schemes that leverage XBRL have slightly 
different implementations of XBRL.  The good news is that the implementations are only slightly 
different.  But, even these minor differences need to be addressed. 

Poka-yoke (Mistake proofing)  
Poka-yoke is a technique used to prevent mistakes through smarter design. Poka-yoke19 is a 

Japanese term that means "mistake-proofing". A poka-yoke is any mechanism consciously 

added to a process that helps an equipment operator avoid mistakes. Its purpose is to eliminate 

defects by preventing, correcting, or drawing attention to human errors as the errors occur. 

For example, consider the graphic20 below.  You want someone to plug the plug into the 

receptacle such that positive and negative match up; inadvertently reversing this would have 

catastrophic consequences.  In the top graphic, notice that it is possible to make a mistake but 

in the bottom a mistake would be impossible because of the size differences in the positive and 

negative receptacle and plug. 

 

Smart design means less user errors. Fact sets are a mechanism for implementing poka-yoke, or 

mistake proofing XBRL-based information.  Primitive object structure, mechanical relations, 

mathematical relations, logical relations, and even some accounting relations must make sense 

relative to other primitive objects.  Fact sets and the structured nature of XBRL make 

implementing these mistake proofing techniques possible with financial report creation 

software. 

Double-entry accounting is a type of poka-yoke mechanism used by professional accountants.  

The first recorded use of double-entry accounting was in 1211 AD by a bank in Florence21.  The 

 
18 Charles Hoffman, CPA, Understanding the Meta-Model of a Financial Report, 
http://xbrl.squarespace.com/journal/2018/12/20/understanding-the-meta-model-of-a-financial-report.html  
19 Wikipedia, Poka-yoke, https://en.wikipedia.org/wiki/Poka-yoke  
20 Process Exam, Six Sigma Tools - Poka Yoke, http://www.processexam.com/six-sigma-tools-poka-yoke  
21 Geoffrky Alan Lee, The Development of Italian Bookkeeping 1211ς1300, Wiley, 
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1467-6281.1973.tb00183.x  
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foundational basis of double-entry accounting is straightforward. Quoting David Ellerman from 

his paper The Math of Double-Entry Bookkeeping: Part I (scalars)22: 

άDƛǾŜƴ ŀƴ Ŝǉǳŀǘƛƻƴ ǿ Ҍ Χ Ҍ Ȅ Ґ ȅ Ҍ Χ Ҍ ȊΣ ƛǘ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ ŎƘŀƴƎŜ Ƨǳǎǘ ƻƴŜ ǘŜǊƳ ƛƴ ǘƘŜ 

Ŝǉǳŀǘƛƻƴ ŀƴŘ ƘŀǾŜ ƛǘ ǎǘƛƭƭ ƘƻƭŘΦ ¢ǿƻ ƻǊ ƳƻǊŜ ǘŜǊƳǎ Ƴǳǎǘ ōŜ ŎƘŀƴƎŜŘΦέ 

!ƴŘ ǎƻΣ ǘƘŜ ƭŜŦǘ ƘŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ Ŝǉǳŀǘƛƻƴ άǿ Ҍ Χ Ҍ Ȅέ όǘƘŜ 59.L¢ ǎƛŘŜύ Ƴǳǎǘ ŀƭǿŀȅǎ Ŝǉǳŀƭ ǘƘŜ 

ǊƛƎƘǘ ƘŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ Ŝǉǳŀǘƛƻƴ άȅ Ҍ Χ Ҍ Ȋέ όǘƘŜ /w95L¢ ǎƛŘŜύ ƛƴ ŘƻǳōƭŜ-entry accounting. The 

reason that double-entry accounting is used, as contrast to single-entry accounting, is double-

ŜƴǘǊȅ ŀŎŎƻǳƴǘƛƴƎΩǎ ŎŀǇŀōƛƭƛǘȅ ǘƻ ŘŜǘŜŎǘ ŜǊǊƻǊǎ ŀƴŘ ǘƻ ŘƛǎǘƛƴƎǳƛǎƘ ŀƴ ŜǊǊƻǊ ŦǊƻƳ ŦǊŀǳŘΦ  Double-

entry accounting is smart design. 

Understanding Ontology  
The following definition of ontology is taken from the textbook Ontology Engineering23 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. 

But as I pointed out, there are many different approaches to representing the information 

found in what many people call an ontology24.  Further, there are many different ontology-like 

things. 

Most business professionals probably have a vague understanding of what an ontology actual is 

or may not have ever heard the term at all.  Those familiar with XBRL might be familiar with the 

ǘŜǊƳ Ψ·.w[ ǘŀȄƻƴƻƳȅΩΦ  CǳƴŘŀƳŜƴǘŀƭƭȅΣ ŀƴ ƻƴǘƻƭƻƎȅ ƛǎ ŀƴ ŀǊǘƛŦŀŎǘ ǘƘŀǘ ŀ ǎƻŦǘǿŀǊŜ ŀǇǇƭƛŎŀǘƛƻƴ 

can refer to and manipulate.  The artifact can exist in any number of physical formats.  But the 

essence is that an ontology is a logic-based classification system representation of information 

that a computer can process. 

 
22 David Ellerman, The Math of Double-Entry Bookkeeping: Part I (scalars), http://www.ellerman.org/the-math-of-
double-entry-bookkeeping-part-i-scalars/  
23 Elisa Kendall and Deborah McGuinness, Ontology Engineering, https://www.amazon.com/Ontology-Engineering-
Synthesis-Lectures-Semantic/dp/1681733080  
24 Chris Irwin Davis, PhD, Ontologies, Taxonomies, and BearsτOh, My!, 
https://www.linkedin.com/pulse/ontologies-taxonomies-bearsoh-my-chris-irwin-davis-phd/  
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Ontology -Like Things  
The different types of classification systems form a spectrum.  Some knowledge engineering 

textbooks refer to this as the ontology spectrum25.  Michael Uschold's insightful explanation of 

an ontologies his presentation Ontologies and Semantics for Industry26 uses the term ontology-

like thing to describe this spectrum.  Here is a graphic of the ontology spectrum or ontology-like 

things: 

 

The following is an enhanced description of an ontology-like thing that is approachable to 

business professionals.  This definition is inspired and synthesized from the basic textbook 

definition of an ontology provided in Ontology Engineering by Elisa Kendall and Deborah 

McGuinness; Michael Uschold's insightful description of an ontology-like things in his 

presentation Ontologies and Semantics for Industry; and Shawn Riley's description of an 

ontology's common components in Good Old-Fashioned Expert Systems (With or Without 

Machine Learning)27. Adding a few other odds and ends, I came up with the following 

definition: 

An ontology or ontology-like thing is a model that specifies a rich and flexible description of the 

important relevant 

¶ terms (terminology, concepts, nomenclature; includes primitive terms and functional 

terms); 

¶ relations (relationships or associations among and between concepts and individuals; is-

a relations, has-a relations; other properties); and 

¶ assertions: (sentences distinguishing concepts, refining definitions and relationships 

including constraints, restrictions; axioms, theorems, restrictions); and 

 
25 Ontology Spectrum, http://xbrl.squarespace.com/journal/2019/4/27/ontology-spectrum.html  
26 Michael Uschold, Ontology-like Things for Industry, http://xbrl.squarespace.com/journal/2019/7/13/ontology-
like-things-for-industry.html  
27 Shawn Riley, Good Old-Fashioned Expert Systems (With or Without Machine Learning), 
https://www.linkedin.com/pulse/good-old-fashioned-ai-expert-systems-shawn-riley/  
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¶ 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. 

And so, the reason for creating an "ontology-like thing" is to make the meaning of a set of 

terms, relations, and assertions explicit, so that both humans and machines can have a 

common understanding of what those terms, relations, and assertions mean.  "Instances" or 

"sets of facts" (a.k.a. individuals) can be evaluated as being consistent with or inconsistent with 

some defined ontology-like thing created by some community.  The level of accuracy, precision, 

fidelity, and resolution expressively encoded within some ontology-like thing depends on the 

application or applications being created that leverage that ontology-like thing. 

Describing a Logical System 
One type of ontology-like thing is a logical theory (a.k.a. logical system).  A logical system28 

(logical theory) enables a community of stakeholders trying to achieve a specific goal or 

objective or a range of goals/objectives to agree on important common models, structures, and 

statements for capturing meaning or representing a shared understanding of and knowledge in 

some universe of discourse. 

A logical system or logical theory is made up of a set of models, structures, terms, associations, 

assertions, and facts. In very simple terms, 

¶ Logical theory: A logical theory is a set of models that are consistent with that logical 

theory. 

¶ Model: A model is a set of structures. A model is an interpretation of a theory. 

¶ Structure: A structure is a set of statements which describe the structure. 

¶ Statement: A statement is a proposition, claim, assertion, belief, idea, or fact about or 

related to the universe of discourse.  There are four broad categories of statements: 

o Terms: Terms are statements that define ideas used by the logical theory such as 

άŀǎǎŜǘǎέΣ άƭƛŀōƛƭƛǘƛŜǎέΣ ŀƴŘ άŜǉǳƛǘȅέΦ 

 
28 Charles Hoffman, CPA, Understanding and Expressing Logical Systems, 
http://xbrl.squarespace.com/journal/2019/9/25/understanding-and-expressing-logical-systems.html  
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o Associations: Associations are statements that describe permissible 

ƛƴǘŜǊǊŜƭŀǘƛƻƴǎƘƛǇǎ ōŜǘǿŜŜƴ ǘƘŜ ǘŜǊƳǎ ǎǳŎƘ ŀǎ άŀǎǎŜǘǎ ƛǎ ǇŀǊǘ-of the balance 

ǎƘŜŜǘέ ƻǊ άƻǇŜǊŀǘƛƴƎ ŜȄǇŜƴǎŜǎ ƛǎ ŀ ǘȅǇŜ-ƻŦ ŜȄǇŜƴǎŜέ ƻǊ άŀǎǎŜǘǎ Ґ ƭƛŀōƛƭƛǘƛŜǎ Ҍ 

Ŝǉǳƛǘȅέ ƻǊ άŀƴ ŀǎǎŜǘ ƛǎ ŀ ΨŘŜōƛǘΩ ŀƴŘ ƛǎ Ψŀǎ ƻŦΩ ŀ ǎǇŜŎƛŦƛŎ Ǉƻƛƴǘ ƛƴ ǘƛƳŜ ŀƴŘ ƛǎ ŀƭǿŀȅǎ 

ŀ ƳƻƴŜǘŀǊȅ ƴǳƳŜǊƛŎ ǾŀƭǳŜέΦ 

o Assertions: Assertions are statements that describe what tend to be 

LCΧ¢I9bΧ9[{9 ǘȅǇŜǎ ƻŦ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǎǳŎƘ ŀǎ άLC ǘƘŜ ŜŎƻƴƻƳƛŎ Ŝƴǘƛǘȅ ƛǎ ŀ ƴƻǘ-

for-profit THEN net assets = assets - ƭƛŀōƛƭƛǘƛŜǎΤ 9[{9 ŀǎǎŜǘǎ Ґ ƭƛŀōƛƭƛǘƛŜǎ Ҍ Ŝǉǳƛǘȅέ 

o Facts: Facts are statements about the numbers and words that are provided by 

an econƻƳƛŎ Ŝƴǘƛǘȅ ǿƛǘƘƛƴ ǘƘŜƛǊ ŦƛƴŀƴŎƛŀƭ ǊŜǇƻǊǘΦ  CƻǊ ŜȄŀƳǇƭŜΣ άŀǎǎŜǘǎ ŦƻǊ ǘƘŜ 

consolidated legal entity Microsoft as of June 20, 2017 was $241,086,000,000 

expressed in US dollars and rounded to the nearest millions of dollars. 

A logical system can have high to low precision and high to low coverage.  Precision is a 

measure of how precisely the information within a logical system has been represented as 

contrast to reality for the universe of discourse.   Coverage is a measure of how completely 

information in a logical system has been represented relative to the reality for a universe of 

discourse. 

Precision and Coverage of Ontology -like things  
In her book An Introduction to Ontology Engineering29, C. Maria Keet, PhD, provides discussion 

about what constitutes a good and perhaps a not-so-good ontology.  She discusses the notion 

that a syntax error in an ontology is similar to computer code not being able to compile.  She 

discusses the notion of logical errors within an ontology-like thing which cause the ontology to 

not work as expected. 

Finally, Keet discusses the notions of precision and coverage when it comes to judging whether 

an ontology or ontology-like thing is good or bad and provides a set of four graphics that drive 

this point.  Precision can be low or high; coverage can likewise be low or high. 

You get a good ontology when the precision of the ontology is high and the coverage of the 

ontology is high.  Precision is a measure of how precisely you do or can represent the 

information of a domain within an ontology-like thing as contrast to reality.   Coverage is a 

measure of how well you do or can represent a domain of information within an ontology-like 

thing. 

 
29 C. Maria Keet, An Introduction to Ontology Engineering, pages 8-9, 
https://people.cs.uct.ac.za/~mkeet/files/OEbook.pdf  
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If you represent the things that you should represent (i.e. your coverage is good) and you do so 

such that the ontology-like thing accurately represents reality, then you get a good ontology-

like thing.  But if an ontology-like thing cannot do what it should be able to do then it is a bad 

ontology-like thing.  And things can go wrong when you have high precision but not enough 

coverage or if you have low precision with high coverage or things can become really bad if 

neither your precision nor coverage are what you should have created given the goal you are 

trying to achieve. 

The following graphics are inspired by the graphics provided by C. Maria Keet: 

 

 And so, precision and coverage matter when it comes to creating an ontology-like thing. 

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 commitment is made in order to achieve 
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some specific goal or goals established by the stakeholders in a community sharing the 

ontology-like thing. 

The ontology-like thing is a lot like the conductor of an orchestra. 

Testable and Provable Logical System  
Testing is used to be sure an ontology-like thing has good precision and good coverage.  The 

ontology-like thing and instances (values) created per that ontology-like thing form a sharable 

conceptualization or logical system30 that can be tested and proven to be: 

¶ Consistent (no assertions of the system contradict another assertion) 

¶ Valid (no false inference from a true premise is possible) 

¶ Complete (if an assertion is true, then it can be proven; i.e. all assertions exists in the 

system) 

¶ Sound (if any assertion is a theorem of the system; then the theorem is true) 

¶ Fully expressed (if an important term exists in the real world; then the term can be 

represented within the system) 

Think of a logical system that is consistent, valid, complete, sound, and fully expressed.  Now, 

imagine removing one assertion from the system. Removing that one assertion could let 

incorrect information into the system which would cause information quality issues. 

Ontology-like things for accounting, reporting, auditing, and analysis require high-quality and 

therefore they require highly expressive ontology-like things. 

Overview of Method  
The following is an overview of this particular method for creating XBRL-based digital financial 

reports.  The purpose of this overview is to provide a big picture view of this method.  Details of 

this method will be provided within subsequent sections of this document.  First, a brief 

description of the pieces and functions of the theoretical model are provided in the form of a 

bulleted list.  Second, a narrative is provided which explains how the pieces of the theoretical 

model fit together and further explains the function of each piece. 

¶ XBRL technical syntax: Explicitly use the global standard XBRL technical syntax without 

deviation. 

¶ Profiles: Explicitly and consciously restrict XBRL technical syntax by define profiles to handle the 

inconsistent implementation detail differences. 

 
30 Wikipedia, Logical System, https://en.wikipedia.org/wiki/Logic#Logical_systems  
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¶ Business report meta-meta model: Explicitly and consciously abide by the financial report meta-

meta model which abides by the business report meta-meta model. 

¶ Categories of report elements: Explicitly categories of report elements: Network, Table, Axis, 

Member, Line Items, Abstract, Concept. 

¶ Model structure relations rules: Explicitly and strictly enforce relations between categories of 

report elements using model structure rules. 

¶ Reporting styles: Explicitly define all allowed variability within reporting styles in advance. 

¶ Concept arrangement patterns: Explicitly define allowed concept arrangement patterns in 

advance. 

¶ Member arrangement patterns: Explicitly define allowed member arrangement patterns in 

advance. 

¶ Disclosures: Explicitly define all disclosures in advance. 

¶ Topics: Explicitly define all topic which are used to organize disclosures in advance. 

¶ Disclosure mechanics rules: Explicitly define the integrity, resolution and fidelity of disclosure 

mechanical, structural, mathematical, logical, and accounting relationships in advance for all 

disclosures. 

¶ Reporting checklist rules: Explicitly define reporting checklist.  Reporting checklist rules enforce 

statutory and regulatory reporting requirements to the extent that these reporting 

requirements can be automated.  Other compliance and governance rules can be included in 

this checklist or provided within a separate checklist.  Rules which cannot be checked using 

automated processes are to be checked using manual processes. 

¶ Mathematical relations rules: Explicitly define all mathematical relations which exist within a 

report. 

¶ Class/subclass relations rules: Explicitly define all class/subclass relations in advance. 

¶ Continuity crosscheck rules: Explicitly define all continuity cross checks for each reporting style 

in advance. 

¶ Report integrity: Explicitly test integrity, resolution, and fidelity of relations between disclosures 

within a report for overall report integrity and fidelity. 

¶ Consistency with prior reports: Explicitly test each report against all prior reports for 

consistency of between financial reports. 

¶ Consistency with peers: Explicitly test each report against a set of peer reports for consistency 

between your financial report and the reports of your peers. 

¶ Templates: Explicitly define templates which can be leveraged when creating disclosures within 

a report. 

¶ Exemplars: Explicitly identify exemplars from other existing reports which can be leveraged 

when creating disclosures within a report. 

https://creativecommons.org/publicdomain/zero/1.0/
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This logical conceptualization is described in additional detail in the Narrative Explaining Logical 

Conceptualization of a Financial Report31. 

To physically represent information, you need some sort of syntax.  It is not necessary to use 

the XBRL technical syntax, but that is the syntax used by this method.  But the XBRL technical 

syntax is general.  No one ever uses the complete XBRL technical syntax, implementations use 

parts of that syntax.  Profiles are used to partition the implementation details.  A profile is a 

restricted set of the XBRL technical syntax used for an implementation. 

The business report meta-model32 is used for two things.  First, it is used to map the logic of a 

business report to the technical implementation of that report. Second, it is used to make the 

implementation of a business report consistent across all profiles. 

The categories of report elements are used to achieve the mapping between the logical model 

(business report meta-model) and the physical implementation.  The model structure relations 

assist in this task. 

Because there is variability allowed in the representation of financial information but because 

that variability can be captured in the form of patterns, the notion of reporting styles is used to 

capture that variability. 

Each model structure has an information model that documents the pattern of how 

information is arranged within a represented.  This information model can be broken down into 

a known set of member arrangement patterns and concept arrangement patterns. 

The patterns of the set of information models of a model structure for the fragments of a 

report can be identified and named.  These patterns can be given names, uniquely identified, 

and mapped to the disclosures required by statutory and regulatory reporting requirements. 

Each of these disclosures has a set of disclosure mechanics which describes the structure, 

mechanics, logical, mathematical, and some accounting relations of the disclosure. 

Further, which disclosures are required to be provided and when per statutory and regulatory 

reporting rules and other compliance and governance rules are documented by a set of rules 

which represent the reporting checklist which act as the universally applicable meta rules for 

creation of a financial report.  Any such rules that cannot be automated must be checked using 

manual processes. 

 
31 Charles Hoffman, CPA, Narrative Explaining Logical Conceptualization of a Financial Report, 
http://xbrlsite.azurewebsites.net/2019/Framework/NarrativeConceptualization.pdf  
32 Open Source Framework for Implementing XBRL-based Digital Financial Reporting, 
http://xbrlsite.azurewebsites.net/2019/Framework/FrameworkEntitiesSummary.html  
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When a report is created, the logical, mathematical, and some accounting relationships within 

and between the fragments which make up a report must be intact.  Mathematical relations 

are rather obvious; describing and enabling the verification of basic mathematical 

computations within a report.  Class/subclass relations and continuity cross checks enforce 

these rules both describing and enabling the verification of report integrity between and within 

report fragments. 

Finally, a report is compared and contrasted with prior reports to make sure there is 

consistency with prior reports and the current report and likewise check the consistency with 

peers to make sure your report is consistent with other relevant financial reports. 

Templates and exemplars can be leveraged as examples when representing a disclosure within 

a new report that is being created. 

A report can be proven to be 100% consistent with the rules used to describe and verify a 

report against that description.  This is not to say that a report can be verified to be a 100% true 

and fair representation using this method.  These structural, mechanical, mathematical, logical, 

and accounting rules are all necessary to prove that a report is true and fair.  However, these 

rules must be supplemented by human testing and perhaps even additional automatable 

machine-based processes to be sure that a financial report is a 100% true and fair 

representation of all quantitative and qualitative aspects of the financial position and financial 

performance of an economic entity. 

Logical Model  
The following is a detailed explanation of the logical model that will be implemented via the 

ǇƘȅǎƛŎŀƭ ƳƻŘŜƭΦ  !ƭƭ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ άhǾŜǊǾƛŜǿ ƻŦ aŜǘƘƻŘέ ǎŜŎǘƛƻƴ ŀǊŜ ƛƴŎƭǳŘŜŘ ŦƻǊ 

completeness and to make cross referencing information easier. The logical model follows the 

Financial Report Semantics and Dynamics Theory33 and the Logical Theory Describing a Business 

Report34. 

XBRL Technical Syntax 

The XBRL technical syntax is not part of the logical model.  The XBRL technical syntax will be 

discussed in the physical implementation model. 

 
33 Charles Hoffman, CPA and Rene van Egmond, Financial Report Semantics and Dynamics Theory, 

http://xbrlsite.azurewebsites.net/2016/Library/Theory-2017-06-26.pdf  
34 Charles Hoffman, CPA and Rene van Egmond, Logical Theory Describing a Business Report, 

http://xbrlsite.azurewebsites.net/2019/Library/LogicalTheoryDescribingBusinessReport.pdf  
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Profiles 

Profiles are not part of the logical model.  Profiles will be discussed in the physical 

implementation model. 

Business Report Meta-Meta Model 

The following are the details of the business report meta-meta model.  This is considered a 

meta-meta model because all reports (models) of all profiles (meta-model) follow this specific 

meta-meta model. 

¶ Report: A report is a set of identifiable facts distinguished from one another by one or 

many characteristics plus information that can be used to describe and verify the logical, 

mechanical, mathematical, structural, and other such relations between facts. 

¶ Fragment: A fragment is a part of a report.  A report is made up of one or many 

fragments.  A fragment is a set of facts. 

¶ Fact: A fact defines a single, observable, piece of information contained within a report, 

or fact value, conceptualized for unambiguous interpretation or analysis by one or more 

distinguishing characteristics.  Facts can be a single numbers, a phrase of text, or prose 

(a set of numbers and/or text formatted generally for human consumption). 

¶ Characteristic: A characteristic describes a fact (a characteristic is a property of a fact). A 

characteristic provides information necessary to describe a fact and distinguish one fact 

from another fact. A fact may have one or many distinguishing characteristics. 

¶ Relation: A relation is how one thing in a report is or can be related to some other thing 

in a report.  These relations, often referred to as business rules, describe logical, 

mechanical, mathematical, structural, and other such constraints.  There are three 

primary types of relations (others can exist):  

o Whole-part: something composed exactly of their parts and nothing else; the 

sum of the parts is equal to the whole (roll up). 

o Is-a:  descriptive and differentiates one type or class of thing from some different 

type or class of thing; but the things do not add up to a whole. 

o Computational business rule: Other types of computational business rules can 

exist such as "Beginning balance + changes = Ending Balance" (roll forward)  or 

"Net income (loss) / Weighted average shares = Earnings per share". 

¶ Model structure: The model structure is a type of relation that describes and can be 

used to verify fragments of a report.  The model structure describes the structure of the 

report fragment. 

¶ Fact Table: A fact table is a set of facts which go together for some specific reason.  All 

the facts in a fact table share the same characteristics.  The facts which are included 

https://creativecommons.org/publicdomain/zero/1.0/
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within the set of facts that make up the fact table are determined by the model 

structure. 

¶ Grain: Grain is the level of depth of information or granularity.  The lowest level of 

granularity is the actual transaction, event, circumstance, or other phenomenon 

represented in a financial report. 

The following is a visual summary of the relationships between the entities that make up a 

business report: 

 

Categories of Report Elements 

The categories of report elements are not part of the logical model.  The categories of report 

elements will be discussed in the physical implementation model. 

Model Structure Relations 

Model structure relations are not part of the logical model.  Model structure relations will be 

discussed in the physical implementation model. 

https://creativecommons.org/publicdomain/zero/1.0/
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Reporting Styles 

Reporting styles are used to adjust for the variability allowed by a financial report.  A financial 

report is not a ridged form.  Information reported might not be completely uniform.  But that is 

not to say the information does not follow patterns and is arbitrary and random.  FASB CON 635 

points out that various intermediate concepts (subtotals) might be used to summarize basic 

concepts.  Reporting styles are used to group variability. 

For example, a balance sheet or statement of financial position is a required primary financial 

statement.  However, there is a variety of forms the statement of financial position might take: 

¶ Balance sheet that distinguishes current and noncurrent assets and liabilities. 

¶ Balance sheet that does not distinguish current and noncurrent assets and liabilities. 

¶ Statement of financial position provided on a liquidation basis which reports net assets. 

¶ Balance sheet of a regulated public utility that reports capitalization. 

Reporting styles exist for US GAAP36 and IFRS37.  A finite number of reporting styles can be 

defined which accounts for 100% of reports.  If a new reporting style is observed which does 

not fit into existing styles; a new reporting style is simply added to the list.  Below is a summary 

of balance sheet reporting styles for US GAAP: 

 

For more information on reporting styles, please see Making the Case for Reporting Styles38. 

 
35 FASB, Statement of Financial Reporting Concepts No. 6, page 47, paragraph 77, 
https://www.fasb.org/jsp/FASB/Document_C/DocumentPage?cid=1218220132802&acceptedDisclaimer=true  
36 US GAAP Reporting Styles, http://www.xbrlsite.com/2018/10K/US-GAAP-Reporting-Styles.pdf  
37 IFRS Reporting Styles, http://www.xbrlsite.com/2018/IFRS/IFRS-Reporting-Styles.pdf  
38 Charles Hoffman, CPA, Making the Case for Reporting Styles, 
http://xbrlsite.azurewebsites.net/2017/library/MakingTheCaseForReportingStyles.pdf  
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Reporting styles should be defined in advance of creating reports.  Alternatively, reporting 

styles can be detected using software algorithms by probing the report model structure. 

Concept Arrangement Patterns 

Concept arrangement pattern is the organization of concepts within a fragment of a report.  

Concepts can be related mathematically or non-mathematically.  These relationship patterns 

can be organized into groups which are referred to as concept arrangement patterns. The 

following is a summary of the more common concept arrangement patterns: 

ω Set: Facts are related non-mathematically. 

ω Roll up: Fact A + Fact B + Fact C = Fact D (a total) 

ω Roll forward: Beginning balance (stock) + changes (flow) = Ending balance (stock) 

ω Variance: Amount (actual scenario) ς Amount (projected scenario) = variance 

ω Adjustment: Originally stated balance + adjustments = restated balance 

ω Complex computation: Total oil produced / Number of wells = Total production per well 

ω Text block: A single fact is reported so that there are no relations. 

The following is an example of a concept arrangement pattern: 

 

The concept arrangement pattern shown above is a roll up.  All fragments of a financial report 

can be broken down into a finite set of concept arrangement patterns.  If a new concept 

arrangement pattern that does not exist is discovered, that new pattern can simply be added to 

the list of such patterns. 

For more information on concept arrangement patterns see the document Understanding 

Concept Arrangement Patterns, Member Arrangement Patterns, and Report Fragment 

Arrangement Patterns39. 

 
39 Understanding Concept Arrangement Patterns, Member Arrangement Patterns, and Report Fragment 
Arrangement Patterns, 
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part02_Chapter05.7_UnderstandingCo
nceptArrangementPatternsMemberArrangementPatterns.pdf  
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Member Arrangement Patterns 

Mereology40 is the theory of parthood relations: of the relations of part to whole and the 

relations of part to part within a whole.  Similar to concept arrangement patterns, member 

arrangement patterns define mathematical and non-mathematical relations.  Logically, concept 

arrangement patterns and member arrangement patterns are identical. 

Member arrangement patterns will be discussed further in the physical implementation model. 

All allowed member arrangement patterns should be defined in advance of creating a model for 

a financial report. 

Disclosures 

A disclosure is a fragment of a financial report which represents something that is being 

disclosed within that report. The following is an example of a disclosure for the components of 

inventory. 

 

Disclosures can be directly mapped to accounting standards or other statutory or regulatory 

reporting requirements, the accounting practices of an industry, or the policies of a specific 

economic entity which creates a financial report. 

Every fragment of a financial report is made up of one or more disclosures41.  All disclosures 

should be defined and given a unique identifier prior to creating a model for a financial report.  

Alternatively, if disclosures are not defined in advance and not given unique identifiers then 

disclosures can be identified using prototype theory and disclosure mechanics rules. 

Topics 

Because the volume of disclosure can be rather high, it is helpful to organize sets of disclosures 
into topics.  A Topic is a name under which a set of Disclosures that are grouped together for 
some specific reason can be organized. 

 
40 Stanford Encyclopedia of Philosophy, Mereology, https://plato.stanford.edu/entries/mereology/  
41 Disclosure Best Practices Prototype, http://xbrlsit e-
app.azurewebsites.net/DisclosureBestPractices/DisclosureBestPractices.aspx?DisclosureName=BalanceSheet  
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Disclosure Mechanics Rules 

Disclosure mechanics rules define the mechanical, structural, mathematical, logical, and some 

accounting relationships of a disclosure.  The disclosure mechanics rules is not a complete 

description of a disclosure, rather it is a description of the key stone or skeleton or wire frame 

of the characteristics of a disclosure. 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ŘƛǎŎƭƻǎǳǊŜ ƳŜŎƘŀƴƛŎǎ ǊǳƭŜǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ άLƴǾŜƴǘƻǊȅ 

/ƻƳǇƻƴŜƴǘǎέ ŘƛǎŎƭƻǎǳǊŜΥ 

 

Disclosure mechanics rules should be provided during the process of representing disclosure 

information within a model for a financial report. 

Reporting Checklist Rules 

Reporting checklist rules enforce statutory, regulatory, compliance, and governance reporting 

requirements to the extent that such reporting requirements can be represented in machine 

readable form.  Such rules which cannot be checked using automated processes are to be 

provided in human-readable form and checked by human-based processes. 

https://creativecommons.org/publicdomain/zero/1.0/
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The following is an example of a reporting checklist42: 

 

All reporting checklist rules should be defined in advance to the extent that such rules can be 

represented in machine-readable form. 

Mathematical Relations Rules 

While mathematical relations are implicitly included within the concept arrangement pattern 

relations; this method explicitly points out the need to provide information that both describes 

and can be used to verify basic mathematical relations within a report.  More information is 

provided in the physical implementation model. 

Class/subclass Relations Rules 

Class/subclass43 ƻǊ ǘȅǇŜ ƻǊ άƛǎ-ŀέ ǊǳƭŜǎ relate to the proper use of a concept relative to another 

concept.  When the creator of a model can adjust the model, such rules enforce proper use of 

one concept relative to another concept or can be used to define the type of some new concept 

added by an economic entity creating a report. 

CƻǊ ŜȄŀƳǇƭŜΣ ŎƻƴǎƛŘŜǊ ǘƘŜ ōŀƭŀƴŎŜ ǎƘŜŜǘ ŦǊŀƎƳŜƴǘ ōŜƭƻǿΦ  ¢ƘŜ ŎƻƴŎŜǇǘ άLƴǾŜƴǘƻǊƛŜǎέ ƛǎ ŎƭŜŀǊƭȅ ŀ 

current asset per the balance sheet that is shown below.  Suppose an economic entity creating 

 
42 Combined disclosure mechanics and reporting checklist implemented by XBRL Cloud, 
http://xbrlsite.azurewebsites.net/2017/Prototypes/XASB/Disclosure%20Mechanics%20and%20Reporting%20Chec
klist.html  
43 Class/subclass relations is related to mereology which is the theory of parthood relations: of the relations of part 
to whole and the relations of part to part within a whole. Stanford Encyclopedia of Philosophy, 
https://plato.stanford.edu/entries/mereology/  
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ŀ ǊŜǇƻǊǘ ƛƴŀŘǾŜǊǘŜƴǘƭȅ ǳǎŜŘ ǘƘŜ ŎƻƴŎŜǇǘ άLƴǾŜƴǘƻǊƛŜǎέ ǘƻ ǊŜǇǊŜǎŜƴǘ ŀ ŦŀŎǘ ǘƘŀǘ ǿŀǎ ƛƴŎƭǳŘŜŘ 

within the set of Noncurrent assets. 

¢Ƙŀǘ ǿƻǳƭŘ ōŜ ŀƴ ƛƳǇǊƻǇŜǊ ǳǎŜ ƻŦ ǘƘŜ ŎƻƴŎŜǇǘ άLƴǾŜƴǘƻǊƛŜǎέ ǿƘƛŎƘ ƛǎ ŎƭŜŀǊƭȅ ŀ current asset to 

represent a noncurrent asset.  Class/subclass relations prevent this sort of error from occurring 

by providing information about the allowed and perhaps disallowed relations between totals 

and the line items contributing to that subtotal. 

 

All class/subclass type relations should be represented within a representation of the model of 

the financial report. 

Continuity Crosscheck Rules 

Continuity cross check rules are defined generally for each reporting style and are used to avoid 

inconsistencies, contradictions, and other such mistakes within the set of facts that make up a 

financial report44.  There are common patterns of errors.  The following are some examples 

which show the types of errors that can occur45.  For example,  

¶ If no cƻƴŎŜǇǘ ǿŀǎ ŜȄǇƭƛŎƛǘƭȅ ǊŜǇƻǊǘŜŘ ŦƻǊ ǘƘŜ ƭƛƴŜ ƛǘŜƳ άƴƻƴŎǳǊǊŜƴǘ ŀǎǎŜǘǎέ ƻƴ ǘƘŜ 

balance sheet, but then in a disclosure that fact was explicitly reported; but the fact 

 
44 High Quality Examples of Errors in XBRL-based Financial Reports, 
http://xbrl.squarespace.com/journal/2017/4/29/high-quality-examples-of-errors-in-xbrl-based-financial-repo.html  
45 Quarterly XBRL-based Public Company Financial Report Quality Measurement (December 2018), 
http://xbrl.squarespace.com/journal/2018/12/31/quarterly-xbrl-based-public-company-financial-report-
quality.html  
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reported in the disclosure contradicted the derived balance sheet total for noncurrent 

asset ǳǎƛƴƎ ǘƘŜ ǊǳƭŜ ά!ǎǎŜǘǎ Ґ /ǳǊǊŜƴǘ ŀǎǎŜǘǎ Ҍ bƻƴŎǳǊǊŜƴǘ ŀǎǎŜǘǎέΦ 

¶ If a fact was reported as negative but the fact should have been reported as positive. 

¶ LŦ ǘǿƻ ŎƻƴŎŜǇǘǎ ǿŜǊŜ ǊŜǾŜǊǎŜŘΣ ŦƻǊ ŜȄŀƳǇƭŜ ά9ǉǳƛǘȅέ όƳŜŀƴƛƴƎ ǘƻǘŀƭ Ŝǉǳƛǘȅύ ŀƴŘ ά9ǉǳƛǘȅ 

attributable to parŜƴǘέΦ 

¶ LŦ ǘƘŜ ŦŀŎǘǎ ǊŜǇƻǊǘŜŘ ŦƻǊ άbŜǘ ƛƴŎƻƳŜ όƭƻǎǎύέΣ άbŜǘ ƛƴŎƻƳŜ όƭƻǎǎύ ŀǘǘǊƛōǳǘŀōƭŜ ǘƻ ǇŀǊŜƴǘέΣ 

ŀƴŘ άbŜǘ ƛƴŎƻƳŜ όƭƻǎǎύ ŀǘǘǊƛōǳǘŀōƭŜ ǘƻ ƴƻƴŎƻƴǘǊƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘέ Řƻ ƴƻǘ ǇǊƻǇŜǊƭȅ ǊŜŎƻƴŎƛƭŜ 

to one another. 

This screen shot provides a specific example.  In the screen shot below you can see that the 

ǎŀƳŜ ǾŀƭǳŜ ƛǎ ǊŜǇƻǊǘŜŘ ŦƻǊ ǘƘŜ ƭƛƴŜ ƛǘŜƳǎ άbŜǘ ƛƴŎƻƳŜ ό[ƻǎǎύ !ǘǘǊƛōǳǘŀōƭŜ ǘƻ tŀǊŜƴǘέ ŀƴŘ άbŜǘ 

LƴŎƻƳŜ ό[ƻǎǎύέΦ  .ǳǘ ǘƘƛǎ ƛǎ ƭƻƎƛŎŀƭƭȅ ƛƳǇƻǎǎƛōƭŜ ōŜŎŀǳǎŜ ŀ ǾŀƭǳŜ ǿŀǎ ŀƭǎƻ ǊŜǇƻǊǘŜŘ ŦƻǊ άbŜǘ 

Income (Loss) Attributable to bƻƴŎƻƴǘǊƻƭƭƛƴƎ LƴǘŜǊŜǎǘέΥ 

 

A complete set of consistency cross check rules should be provided for all possible models of all 

possible financial reports for all possible reporting styles of such reports. 

Report Integrity 

In addition to the importance of the integrity of each disclosure being correct; it is likewise 

important that the integrity of the report is correct across all disclosures.  There should be no 

inconsistencies or contradictions or other such anomalies in reported information.  Report 

integrity is the term used to express this notion. 
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A good example of report integrity is the summary information provided within a primary 

financial statement and the detailed information provided for that line item within the 

disclosure notes. 

Consistency with Prior Reports 

Prior to considering a report complete and correct, a report should be compared with prior 

reports prepared for an entity to make certain that the current report is created consistently 

with prior reports. 

Below you see five reports of Microsoft with a comparison of the income statement of the five 

reports.  You can see that each report is consistent with all other prior reports used to check 

the consistency of the current report to prior reports: 

 

 

Consistency with Peer Reports 

Prior to considering a report complete and correct, a report should be compared with the 

reports of peers to make certain that the current report is created consistently with peers with 

similar reports. 
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Below you see five reports of Microsoft and four ƻŦ aƛŎǊƻǎƻŦǘΩǎ ǇŜŜǊǎ ǿƛǘƘ ŀ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ǘƘŜ 

income statement of the five reports.  You can see that each report is consistent with all other 

peer reports used to check the consistency of the current report to peer reports: 

 

 

Templates 

A Template is an example of what a disclosure might look like when that disclosure is created 

within a financial report.  Templates are useful when creating a disclosure which is new to a 

report. 

The following is a proof of concept template selector that provides an idea of the functionality 

of templates46.  

 

 
46 Working Proof of Concept Template Selector, http://xbrl.squarespace.com/journal/2018/12/1/working-proof-of-
concept-template-selector.html  
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