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ABSTRACT: This document strives to illuminate the structure and dynamics of a financial report
for software engineers and professional accountants. 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)!. 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.

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 in simple terms.

Per Wikipedia, a methodology? is defined as the systematic, theoretical analysis of the methods
applied to a field of study.

A method is an approach or procedure to achieving or accomplishing something.

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.

This document explains a proven, best practices based open source method for creating a high-
fidelity, XBRL-based digital business report with verifiably high-quality when the extensibility
features of XBRL are utilized. It also describes how to effectively specify a reporting scheme
and how to consume information from such reports effectively. This method leverages the
Standard Business Report Model (SBRM) logical conceptualization of a business report and the
XBRL technical syntax.

It is assumed that the reader of this document is familiar with XBRL3, SBRM?, the basics of
financial reporting®, logical system theory basics®, the logical conceptualization of a financial
report’, and has a basic understanding of how computers work?.

This document is not intended for the average professional accountant, rather it is intended for
motivated professional accountants that desire to master XBRL-based financial reporting,
software engineers creating software in support of digital financial reporting, and XBRL
taxonomy architects that want to avoid common problems.

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

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

3 XBRL Technical Primer,
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part00_Chapter01.2 XBRLPrimer.pdf
4 Standard Business Report Model (SBRM), http://xbrlsite.azurewebsites.net/2019/Prototype/sbrm/Home.html

5 FASB’s SFAC 6, Elements of Financial Statements, http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/

6 Explanation of a Financial Report Logical System in Simple Terms,
http://xbrl.squarespace.com/journal/2019/11/1/explanation-of-a-financial-report-logical-system-in-simple-t.html
7 Charles Hoffman, CPA, and Rene van Egmond, Financial Report Semantics and Dynamics Theory,
http://xbrlsite.azurewebsites.net/2016/Library/Theory-2017-06-26.pdf

8 Charles Hoffman, CPA, Computer Empathy,
http://xbrlsite.azurewebsites.net/2018/Library/ComputerEmpathy.pdf
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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
effectively used for XBRL-based reporting using the US GAAP and IFRS reporting schemes to the
SEC or IFRS reporting to the ESMA. This method is also safe and reliable for implementation
within individual economic entities for accounting process automation and the automation of
reporting processes.

After examining literally thousands of XBRL-based financial reports, discovering and
documenting patterns, and meticulously figuring out what was causing problems?; this best
practice method was deliberately put together to avoid issues and problems others were
encountering.

Overview of the 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-entry accounting is how ‘everyone’ would do accounting. In fact, that is how accounting
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
fraud®®. This then leads to an audit strategy. Double-entry accounting is how professional
accountants do accounting.

Accounting is a mathematical model!. You have journals, ledgers, trial balances, and an
organized progression and flow of information. The accounting equation, “Assets = Liabilities +

9 Mastering XBRL-based Digital Financial Reporting, http://xbrl.squarespace.com/journal/2020/2/26/mastering-
xbrl-based-digital-financial-reporting.html

10 \an Grigg, Triple Entry Accounting, https://iang.org/papers/triple entry.html|

11 David Ellerman, The Mathematics of Double Entry Bookkeeping, http://www.ellerman.org/wp-
content/uploads/2012/12/DEB-Math-Mag.CV_.pdf
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Equity”, is the cornerstone of every financial reporting scheme. Every financial reporting
scheme defines a set of elements of financial statements?? that is defined relative to the
accounting equation. Every financial reporting is a logical system?3,

An XBRL-based digital financial report'# 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, complete, and precise. These properties can be leveraged to
offer a systematic audit strategy for XBRL-based digital financial reports®.

Essentially, a financial report is a set of declarative statements. Those declarative statements
are laid out in the Logical Theory Describing Financial Report'®. That set of statements can be
represented in the global standard XBRL technical syntax or any other logic programming
syntax supported by software applications such as Prolog, Datalog, Clips, and Answer Set
Programming. Such software can provide feedback as to whether these statements in that
financial report logical system are consistent, complete, precise and otherwise properly
functioning.

Understanding the Problem and the Solution

XBRL-based financial reports are a modern approach to solving an old problem: exchanging
information about the financial condition and financial performance of an economic entity.

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

2 Elements of Financial Statements,
http://xbrlsite.azurewebsites.net/2019/core/ElementsOfFinancialStatements.pdf

13 Understanding the Financial Report Logical System,
https://www.youtube.com/playlist?list=PLqMZRUzQ64B7EWamzDP-WaYbS_WORL9nt

14 Charles Hoffman, CPA, Narrative Explaining Logical Conceptualization of a Financial Report,
http://xbrlsite.azurewebsites.net/2019/Framework/NarrativeConceptualization.pdf

15 Charles Hoffman, CPA, Auditing XBRL-based Financial Reports,
http://xbrlsite.azurewebsites.net/2019/Library/AudtingXBRLBasedFinancialReports.pdf

16 Charles Hoffman, CPA, Logical Theory Describing Financial Report, http://xbrl.squarespace.com/logical-theory-

financial-rep/
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number of different financial reporting schemes'’: US GAAP, IFRS, IPSAS, GAS, FAS, FRF for
SMEs, etc.

Financial reports are not uniform. Financial reports are not fixed forms, they have variability*2.
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
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.
Variability does not mean “arbitrary” or “random”. There are known identifiable patterns.

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 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.

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

e Standards setter, regulator, or enterprise describe and specify information about some
reporting scheme.

17 Comparison of Financial Reporting Schemes High Level Concepts,
http://xbrlsite.azurewebsites.net/2018/Library/ReportingSchemes-2018-12-30.pdf
18 YouTube.com, Intermediate Components, https://youtu.be/jgZWI Tmhag

¥ YouTube.com, Reporting Styles, https://youtu.be/SfvEeKLgAxs
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e Producers of financial reports must create such reports such that they are permissible
per that defined specification.

e Consumers of financial report information should be able to do so leveraging that
specification.

That specification can be communicated in human-readable terms or in machine-readable
terms. The rules provided by that specification are the “orchestra leader” that enables the
harmony (i.e. mitigates dissonance) and prevents anarchy (i.e. enabling effective information
exchange).

Objective of this Method

The objective of this method is to describe the approach and process 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 information providers
and the information consumers derive maximum benefit using machine-base processes.

This method is appropriate for general purpose financial reports and special purpose financial
reports. This method is appropriate for internal financial reports and external financial reports.

Intended Scope of this Method

To reiterate in more detail to be sure it is clear, this method is about controlling and verifying
the structural, mechanical, mathematical, and logical dynamics of the financial report

itself. 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, how that information is measured, and where
that information is presented many times can be subjective; open to interpretation and
professional judgement of the 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 enable professional accountants and auditors
reviewing reports to do so thoroughly and completely maximizing the use of machine-based
automated processes and using this method will contribute to that end. However, while this
method is helpful and perhaps you can even say necessary to verify the structural, mechanical,
mathematical, and logical dynamics of a financial report; it is not sufficient to guarantee that
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mandated reporting rules are being followed, the report is free from error, or that the financial
report is free from fraud. Many tasks will required to be performed by humans and will require
the judgement of a knowledgeable professional accountant.

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.

A “stakeholder" is anyone that 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.

This “framework for agreeing” helps the communications process which increases harmony and
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 (i.e. those that create the financial
report specification, those that create financial reports, those that consume financial report
information) using this method agree to use to understand their perceptions, positions, and
risks when it comes to creating a financial report or reporting scheme which applies this
method.

1. Prudence dictates that using information from an XBRL-based digital 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 SigmaZ®°.

3. Rules prevent anarchy. Rules guide, control, suggest, or influence behavior. 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.

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

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. This method will
cover:

e the specification of a reporting scheme,

e the creation of a report using that reporting scheme specification,

e and the consumption of report information from reports created using that reporting
scheme specification.

This method will be explained by way of example. We will use the FASB’s SFAC 6 Elements of
Financial Statements?! as the reporting scheme that will be specified. This small example
provides 100% of the tasks that need to be performed but is small enough for someone to get
their heads around.

One objective of this method is success. The following is a summary of the criterial for effective
information exchange:

* Physical problem: physical mechanism
* Syntax=Extensible Business Reporting Language (XBRL)
* Semantics problem: meaning being conveyed
* Business report logical model = OMG’s Standard Business Report Model (SBRM)

21 XBRL Representation of SFAC 6 Elements of Financial Statements,
http://xbrlsite.azurewebsites.net/2020/master/sfac6/index.html
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* Financial reporting logical model (i.e. a type of business report)
* Double-entry accounting model
* Accounting equation
* Elements of financial statements
* Intentionally allow flexible information models within permissible
boundaries (i.e. richness)
* Properly functioning logical system: consistent, complete, precise
* Effectiveness problem: does it actually work
* Alogical system enables a community of stakeholders trying to achieve a specific
goal or objective or a range of goals/objectives to agree on important common
logical models for capturing meaning or representing a shared understanding of
and knowledge in some universe of discourse.

Achieving an effective exchange of information distills down to sound engineering and
agreement. The fundamental approach is:

e Decide on a structure representation strategy and create all structures consistent with
that strategy.

e Construct each structure consistent with the information model patterns provided by
SBRM.

e Provide either a prototype of each disclosure structure or rules that provide a
specification that describes each disclosure.

e Provide a complete set of type-subtype relations.

Software applications handle the vast majority of the details by implementing the logical
conceptualization of a business report within the software so that business professionals always
get the technical details right. Business professionals only need to be concerned with the logic
of what they are representing.

Specification of Reporting Scheme

Step 1 of specifying a reporting scheme is to understand the nature of the reporting scheme. In
the case of FASB’s SFAC 6 Elements of Financial Statements, it is not a complete reporting
scheme. However, SFAC 6 has all the “stuff” that needs to be represented and therefore can be
used as an effective example of representing an entire financial reporting scheme which is
simply more “stuff”.

The nature of a reporting scheme is defined by the terms, structures, associations, and rules
that are used to make statements about that financial reporting scheme.

10
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Terms
SFAC 6%2 defines 10 interrelated elements (i.e. terms) that are used to measure the
performance and status of an economic entity (page 9) as can be seen:

»  This Statement defines 10 interrelated elements that are directly related to measuring
performance and status of an entity. (Other possible elements of financial statements
are not addressed.)

™, ;uw*Vv*\J}

— Assets are probable future economic benefits obtained or controlled by a

Note that additional terms are defined for not-for-profit entities which we will ignore for this
description. As such, the following is a name, label, and documentation created for each SFAC

6 term:

ReportElementName Label Documentation

Assets Assets Assets are probable future economic beneits obtained or controlled by a
particular entity as a result of past transactions or events.

Liabilities Liabilities Liabilities are probable future sacrifices of economic benefits arising from
present cbligations of a particular entity to transfer assets or provide semvices to
other entities in the future as a result of past transactions or events.

Equity Equity Equity or net assets is the residual interest in the assets of an entity that remains
after deducting its liabilities. In a business enterprise, the equity is the
ownership interest.

InvestmentsByOwners Investments by Investments by owners are increases in equity of a particular business enterprise

Owners

resulting from transfers to it from other entities of secmething valuable to obtain
or increase ownership interests (or equity) in it. Assets are most commonly
received as in

DistributicnsToOwners

Distributions to
Owners

Distributions to owners are decreases in equity of a particular business
enterprise resulting from transferring assets, rendering services, or incurring
liabilities by the enterprise to owners. Distributions to owners decrease
ownership interest (or equit

Comprehensivelncome

Comprehensive
Income

Comprehensive income is the change in equity of a business enterprise during a
period from transactions and other events and circumstances from nonowner
sources. It includes all changes in equity during a pericd except those resulting
from investments by

Revenues

Revenues

Revenues are inflows or other enhancements of assets of an entity or settlements
of its liabilities (or a combination of both) from delivering or producing goods,
rendering services, or other activities that constitute the entity’s ongoing major or
centra

Expenses

Expenses

Expenses are cutflows or other using up of assets or incurrences of liabilities [or
a combination of both) from delivering or producing goods, rendering semvices, or
carrying out other activities that constitute the entity's ongoing major or central
opera

Gains

Gains

Gains are increases in equity (net assets) from peripheral or incidental
transactions of an entity and from all other transactions and other events and
circumstances affecting the entity except those that result from revenues or
investments by owners.

Losses

Losses

Losses are decreases in equity (net assets) from peripheral or incidental
transactions of an entity and from all other transactions and other events and
circumstances affecting the entity except those that result from expenses or
distributions to owners.

22 EASB, SFAC 6 Elements of Financial Statements, https://www.fasb.org/pdf/con6.pdf
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Structures

Next, we want to identify the structures defined by SFAC 6. Scouring the documentation, we
find that three structures are defined:

e Balance sheet
e Comprehensive income statement
e Changes in equity statement

Again, other structures are defined for not-for-profit entities but they are not in scope for our
task and so they will be left out.

Rules (a.k.a. Assertions)

Next, we want to identify any rules (a.k.a. assertions) that have been defined. Again, scouring
the documentation we find that either explicitly or implicitly three rules have been defined that
specify the interrelationship between the 10 terms:

e Assets = Liabilities + Equity
e Comprehensive income = Revenues - Expenses + Gains - Losses

e Equity™ = Equity™ + Comprehensive Income®! + Investments by Owners®! - Distributions
to OwnersP?

Associations

Next, we want to identify any associations (a.k.a. relations) that exist between the terms. Once
again, going to the SFAC 6 documentation (which is not as explicit as it could be) we find that
either explicitly or implicitly the associations are defined (see this example from page 21)

R I W i TR
All other elements describe effects of transactions and other events and circumstances that

affect an entity during intervals of time (periods). In a business enterprise, the second type
includes comprehensive income and its components—revenues, expenses, gains, and
losses—and investments by owners and distributions to owners. In a not-for-profit

Those associations are summarized as follows:

e Assets is PART OF the Balance Sheet

e Liabilities is PART OF the Balance Sheet

e Equity is PART OF the Balance Sheet

e Revenues is PART OF the Comprehensive Income Statement
e Expenses is PART OF the Comprehensive Income Statement

12
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e Gains is PART OF the Comprehensive Income Statement

e Losses is PART OF the Comprehensive Income Statement

e Comprehensive Income is PART OF the Comprehensive Income Statement
e Equity is PART OF the Changes in Equity Statement

e Investments by Owners is PART OF the Changes in Equity Statement

e Distributions to Owners is PART OF the Changes in Equity Statement

e Comprehensive Income is PART OF the Changes in Equity Statement

Note that these associations could have been expressed in reverse, for example “Changes in
Equity Statement HAS PART Comprehensive Income”.

The next step is to decide on a structure representation strategy. There are essentially four
effective strategies for representing structures:

1. Explicitly define a unique hypercube to identify each structure.
Explicitly define a unique network to identify each structure (with all structures using
the same hypercube).

3. Explicitly define a specification to describe each structure (with neither a hypercube nor
a network explicitly describing the structure).

4. Explicitly define a structure using either a unique hypercube or unique network and
also define a specification for each structure.

Either of the four approaches will work effectively. Each approach has pros and cons and it is
beyond the scope of this document to describe each approach, see the document Hypercubes,
section 3 Structure Representation Strategy?? for that information.

The approach we will use is #4 and we will explicitly define each structure using a hypercube
and we will also define a specification for each structure. This is overkill, but it will provide all
the information you need to use either of the four approaches. It is highly recommended that
the hypercube approach be used.

Facts

Next, we will create facts using the specification we have created. While a reporting scheme
does not actually create reports, there are two very good reasons to also specify facts as part of
specifying a reporting scheme. The first reason is to test the specification of the reporting
scheme to make sure it is working effectively. The second reason is to provide examples of the
proper use of the specified reporting scheme.

23 Hypercubes, section 3, Structure Representation Strategy,
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part01 Chapter02.8 Hypercubes.pdf
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With that information, an economic entity can create a financial statement that communicate
facts about that economic entity. For example, | will use the imaginary economic entity “ABC
Company” and represent their facts as follows:

e Assets= S0 as of December 31, 2019; $3,500 as of December 31, 2020

e Liabilities= SO as of December 31, 2019; SO as of December 31, 2020

e Equity= S0 as of December 31, 2019; $3,500 as of December 31, 2020

e Comprehensive income = $3,000 for the period January 1, 2020 to December 31, 2020
e Investments by Owners = $1,000 for the period January 1, 2020 to December 31, 2020
e Distributions to Owners = $500 for the period January 1, 2020 to December 31, 2020
e Revenues = $7,000 for the period January 1, 2020 to December 31, 2020

e Expenses = $3,000 for the period January 1, 2020 to December 31, 2020

e Gains = $1,000 for the period January 1, 2020 to December 31, 2020

e Losses = $2,000 for the period January 1, 2020 to December 31, 2020

XBRL Representation

The following provides an overview of the representation of the above using the XBRL technical
syntax and the SBRM logical conceptualization of a business report. The representation was
created using a Microsoft Access database application which can be downloaded?*. If you are
not familiar with Microsoft Access, you can watch this video?> which describes the database
application used to generate this XBRL representation.

Terms

Each term is represented as being one of the following report element categories defined by
SBRM: Network, Hypercube, Dimension, Member, Line Items, Abstract, or Concept. Here are
the terms that have been represented:

Prefix - ReportElementName ~  ReportElementCategory - Datatype - | BalanceType - | CalendarPeriodType - StandardLabel

sface BalanceSheetHypercube Hypercube Balance Sheet [Hypercube]

sfach BalanceSheetLineltems Lineltems Balance Sheet [Line Items]

sfach BalanceSheetSet Abstract Balance Sheet [Arithmetic Expression]

sfacé Assets Concept Monetary Debit Instant Assets

sfach Liabilities Concept Maonetary Credit Instant Liabilities

sfact Equity Concept Monetary Credit Instant Equity

sfach ComprehensivelncomeStatementHypercube  Hypercube Comprehensive Income Statement [Hypercube]
sfach ComprehensivelncomeStatementLineltems  Lineltems Comprehensive Income Statement [Line ltems]
sfacé ComprehensivelncomeRollUp Abstract Comprehensive Income [RollUp]

sfach Revenues Concept Monetary Credit Duration Revenues

sface Expenses Concept Monetary Debit Duration Expenses

sfact Gains Concept Monetary Credit Duration Gains

sfacé Losses Concept Monetary Debit Duration Losses

sfacé Comprehensivelncome Concept Monetary Credit Duration Comprehensive Income

sfacé InvestmentsByOwners Concept Monetary Credit Duration Investments by Owners

sfact DistributionsToOwners Concept Monetary Debit Duration Distributions to Owners

sface ChangesinEquityHypercube Hypercube Changes in Equity [Hypercube]

sfach ChangesinEquityLineltems Lineltems Changes in Equity [Line ltems]

sfacé ChangesinEquityRollForward Abstract Changes in Equity [Roll Forward]

24 SFAC 6 Elements of Financial Statements, http://xbrlsite.azurewebsites.net/2020/master/sfac6/index.html; see
the bullet point “Download Creation Tool (Microsoft Access Database)” to download database
2> YouTube.com, SFAC 5 Elements of Financial Statements, Video, https://youtu.be/AygNxbQhJgw
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Note that a few additional terms have been added to provide infrastructure necessary to
represent structures using hypercubes. Terms are represented using an XBRL taxonomy
schema?®. Supporting terms are human readable labels?’” and references?® to authoritative
literature.

Structures

Each structure in our case is represented using a hypercube. However, the way XBRL work each
hypercube needs to exist within an XBRL network. As such, we first construct the networks
which will be used to hold the hypercubes.

= Networks
Networkldentifier - NetworkTitle «1 Sequence -~
BalanceSheet 01-Balance Sheet 1
Comprehensivelncome 02-Comprehensive Income 2
ChangeslnEquity 03-Changes in Equity 3

In addition to the networks, hypercubes need to be physically created, a container for line
items needs to be created, and a container for each concept arrangement pattern (information
model) within a hypercube is also created. The end result of one of the structures will help you
understand. Below you see the comprehensive income statement structure containers:
network, hypercube, line items, and information model:

| Ce ( k and Table)
Network - rehensive Income 4
tp://www.xbrlsite.com/sfac6/role/Comprehensivelncome) —
Table Comprehensive Income Statement [Hypercube] HyperCUbe
#* Label Report Element Class Period Type Name

1 Comprehensive Income Statement [Hypercube] [Table] sfacs: ComprehensivelncomeStatementHypercube
2 Compr ive Income [Line Items] [Line Items] sfacs:ComprehensivelncomeStatementLineltems
3 Comprehensive Income [Roll Up] [Abstract] sfacs: ComprehensivelncomeRallUp
4 Revenues [Concept] Monetary For Period Credit sfac5:Revenues
5 (Expenses) Information [Concept] Monetary For Period Debit sfacS:Expenses
[} Gains Model [Concept] Monetary For Period Credit sfacs:Gains
7 (Losses) [Concept] Monetary For Period Debit sfacs:Losses
8 Comprehensive Income [Concept] Monetary For Period Credit sfac: Comprehensivelncome

As such, we add the additional report elements (terms) to the XBRL taxonomy for these pieces
of the structures.

Associations

Structures are defined using sets of associations. Or said another way, a structure is a set of
associations. In XBRL there are two sets of associations used to define structures, XBRL
presentation relations?® and XBRL definition relations3°. The XBRL technical specification has
explicit rules for defining the associations between the report elements that are used to

26 XBRL Terms, http://xbrlsite.azurewebsites.net/2020/master/sfac6/sfac6.xsd

27 XBRL Labels, http://xbrlsite.azurewebsites.net/2020/master/sfac6/sfac6-lab.xml

28 XBRL References, http://xbrlsite.azurewebsites.net/2020/master/sfac6/sfac6-ref.xml

29 XBRL Presentation Relations, http://xbrlsite.azurewebsites.net/2020/master/sfac6/sfac6-pre.xml
30 XBRL Definition Relations, http://xbrlsite.azurewebsites.net/2020/master/sfac6/sfac6-def.xml
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represent the XBRL definition relations to represent structural information so XBRL validation
makes sure those relations are appropriate.

XBRL presentation relations do not specify proper and improper relations between report
elements in that structure definition. As such, SBRM has defined the allowed and unallowed
relations which are represented in the form of an XBRL definition relations linkbase3!. The
following graphic provides a visualization of the same information:

Parent

Network Table Axis Member Line ltems Abstract Concept

Network lllegal XBRL | lllegal XBRL | lllegal XBRL | lllegal XBRL | lllegal XBRL | lllegal XBRL | lllegal XBRL
Table OK Disallowed | Disallowed | Disallowed | Disallowed OK Disallowed

i Axis Disallowed OK Disallowed | Disallowed | Disallowed | Disallowed | Disallowed
g Member Disallowed | Disallowed OK OK Disallowed | Disallowed | Disallowed
Line ltems Disallowed OK Disallowed | Disallowed | Disallowed | Disallowed | Disallowed
Abstract OK Disallowed | Disallowed | Disallowed OK OK Disallowed
Concept Disallowed | Disallowed | Disallowed | Disallowed OK OK Disallowed

Rules (a.k.a. Assertions)

Mathematical relations between facts that are described in part by terms are represented using
XBRL Formula. Our SFAC 6 representation has three rules. The following database interface is
used to capture information that describes two of the three mathematical rules which are rol/
ups which are expressed using XBRL Formula3?33;

j Consistency_Tesks

Key = | RuleCode « Rule - Metwork - Concept -
= 5 BSO1 Shssets = (SLiabilities + SEquity) BalanceSheet sfachAssets
Key - VariableName -
13 =facb:fAscets
14 sfach:Liabilities
18 sfacB:Equity
= 14 1501 SComprehensivelncome = (SRevenues - Comprehensivelncome  sfact:Comprehensivelncome
sExpenses + 5Gains - Sloszes)
Key - VariableName -

46 =facb:Revenues
47 sfachExpenses
48 sfac:Gains

49 =facblosses

50 sfac6:Comprehensivelncome

31 XBRL definition relations that define allowed and disallowed XBRL presentation relations,
http://xbrlsite.azurewebsites.net/2020/Prototype/sbrm/sbrm-structure-rules-strict-def.xml

32 Roll up rule, BSO1, XBRL Formula, http://xbrlsite.azurewebsites.net/2020/master/sfac6/Rule-Consistency-Code-
BSO1-formula.xml

33 Roll up rule, 1S01, XBRL Formula, http://xbrlsite.azurewebsites.net/2020/master/sfac6/Rule-Consistency-Code-
ISO1-formula.xml
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The following database interface is used to capture information that describes the third
mathematical rule which is a roll forward which is likewise represented using XBRL Formula3*:

| j Rules_RollForward

Key ~ | RuleCode - Rule - Netwark - | Instanceloncept -
= 3 SHED1 SEquity_BalanceStart + $Comprehensivelncome + ChangesinEquity sfach:Equity
SinvestmentsByOwners - 5DistributionsToOwners =
5Equity_BalanceEnd

Key - VariableName - SEqUENCE - Flag - | Click to Add -
10 sfachEquity
9 sfac6:Comprehensivelncome
8 sfacelnvestmentsByOwners

oood

7 sface:DistributionsToOwners

Note that while the SFAC 6 example has only two patterns of mathematical rules; there are a
total of seven different rule patterns, each with its own specific interface for ease of rule
creation.

Alternatively, roll up relations can be expressed using XBRL calculation relations3>.

Disclosure Mechanics Rules

In order to make certain that XBRL-based reports are represented correctly per the financial
reporting scheme specification, a disclosure mechanics rule is provided for each disclosure to
make explicit how that disclosure is to be constructed. Disclosure mechanics rules are created
for the balance sheet3®, comprehensive income statement?’, and statement of changes3® in
equity and are represented using XBRL definition relations:

Arcrole Order
v D Definition View
v % Balance Sheet 0
a Balance Sheet [Hypercube] http:/fxbrlsite. azurewebsites. netf20 16 jconceptual-model /drules-arcroles farcrole/disdosure-requiresHypercube 1
v (& [Hierarchy] http:/fxbrisite. azurewebsites. net/20 16 fconceptual-model {drules-arcrolesfarcrole fdisdosure-hasConceptarrangementPattern 2
0 Assets http:/fxbrlsite. azurewebsites. net/20 16 /conceptual-model /drules-arcroles farcrole/conceptArrangementPatternrequiresConcept 3
O Liabilties http:/fxbrlsite. azurewebsites.netf20 16 /conceptual-model /drules-arcroles/farcrole/disdosure-requiresConcept 4
O Eouity http:/fxbrisite. azurewebsites.netf20 16 fconceptual-model fdrules-arcroles farcrole/disdosure-reguiresConcept 5
~  Changes in Equity

v % Changes in Equity [1}
[ changes in Equity [Hypercube] http:/f/xbrisite. azurewebsites. net20 16 fconceptual-model fdrules-arcroles farcrolefdisdosure requiresHypercube i
~ (& [RolForward] http:fxbrlsite. azurewebsites. net/2016 fconceptual-model /drules-arcrolesfarcrole /disdosure-hasConceptArrangementPattern 2
Q@ Equity http:/fxbrisite. azurewebsites.netf20 16 fconceptual-model {drules-arcroles/arcrolefconceptarrangementPatternrequiresConcept 3

v Comprehensive Income
v % Comprehensive Income 0
[ Comprehensive Income Statement [Hypercube]  hittp://xbrisite. azurewebsites.net/20 16 /conceptual-model fdrules-arcrolesfarcrole/disclosure-requiresHypercube 1
v (& [Rollup] http:/fxbrlsite. azurewebsites. net/2016 fconceptual-model /drules-arcrolesfarcrole disdosure-hasConceptarrangementPattern 2
@ Comprehensive Income http:/fxbrisite. azurewebsites.netf20 16 /conceptual-model fdrules-arcroles /arcrolejconceptArrangementPatternrequiresConcept 3

34 Roll Forward rule, XBRL Formula, http://xbrlsite.azurewebsites.net/2020/master/sfac6/Rule-RollForward-Code-
SHEO1-formula.xml

35 Comprehensive income rule, XBRL calculations, http://xbrlsite.azurewebsites.net/2020/master/sfac6/sfacé-
cal.xml

36 Balance sheet disclosure mechanics rules, http://xbrlsite.azurewebsites.net/2020/master/sfac6/dm-
BalanceSheet-rules-def.xml

37 Comprehensive income statement disclosure mechanics rules,
http://xbrlsite.azurewebsites.net/2020/master/sfac6/dm-Comprehensivelncome-rules-def.xml

38 Changes in equity disclosure mechanics rules, http://xbrlsite.azurewebsites.net/2020/master/sfac6/dm-
ChangesInEquity-rules-def.xml
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Disclosure Rules

Disclosure rules (a.k.a. reporting checklist) specify when a disclosure is required to be included
within a financial report. Here are the disclosure rules for SFAC 6 which are expressed using
XBRL definition relations3:

Arcrole Order
v D Definition View
w 2 Reporting Chedkist

v (& [Thing] 0

v * [FinancalReport] http: //ubrlsite. azurewebsites.net/20 16 fconceptual-model/arcrole /dass-equivalentClass 1

® EBalance sheet http://ubrlsite, azurewebsites . net/20 16 /conceptual-model/drules-arcroles farcrole financalReportreguiresDisdosure . 2

I® Comprehensive Income http: //ubrlsite. azurewebsites.net/20 16 fconceptual-model/drules-arcroles farorole financalR eport-reguiresDisdosure 3

® Changes in Equity http: //xbrisite. azurewebsites. net/20 16 /conceptual-model/drules-arcroles farcrole ffinandalReport-requiresDiscosure . 4

The disclosure rules above specify that the balance sheet, comprehensive income statement,
and changes in equity statement are always required to be reported. Other constraints can be
expressed such as a disclosure being required if a specific line item is reported.

Type-subtype rules

Type-subtype rules specify what many refer to as “wider-narrower” or “general-special”
relations between concepts. Because the SFAC 6 financial reporting scheme really has no
depth, no such type-subtype rules have been expressed.

Consistency cross check rules

Consistency cross check rules help to make sure that financial reports contain no
inconsistencies or contradictions. They check both with a structure and between structures to
make sure a report does not say something in one part of the report that contradicts another
part of the report. Here is an example of a consistency crosscheck rule represented in XBRL

formula“:
ASSERTION_CORE_COMNCEPTUAL FRAMEWORK_RECOMNCILATION zatisfied 0= (($Eguity_BalanceStart=0 + (($Revenues=7000 - £Expenses=3000) +
{evaluation 1) {5Gains=1000 - $Losses=2000}]) + ($InvestmentsByOwners=1000 -

:Esissté'gigggsllztéuggzr;;fﬁ?)) + (SLiabilities_BalanceEnd=0 -
Derivation rules
It may, or may not, be appropriate to not report certain specific high-level line items per a
financial reporting scheme. For example, per US GAAP, the line item Noncurrent Assets is often
not explicitly reported. However, such high-level line items are still used in analysis. As such,
information about whether it is appropriate to not report such high-level line items is necessary
and if allowed, then it may be appropriate to provide rules that are useful in deriving such line
items by using other explicitly reported line items. For example, say the line item Liabilities

39 Disclosure rules, XBRL definition relations, http://xbrlsite.azurewebsites.net/2020/master/sfac6/dr-rules-def.xml
40 Consistency cross check rule, XBRL formula, http://xbrlsite.azurewebsites.net/2019/core/core-sfac6/core-
formula.xml
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could go unreported and the following rule was provided to derive the that line item should it

not be explicitly reported:

IF exists (Assets) and exists (Equity) and (Liabilities eq null); THEN Liabilities = Assets -

Equity

That information can be represented in XBRL formula to indicate how to derive Liabilities*?,

Equity?*?, or Assets*? should they not be explicitly reported.

Facts

Again, for testing purposes we represented facts within this specification of a reporting scheme

in order to demonstrate the reporting scheme and to make certain that the reporting scheme

representation was functioning correctly. Here is a human readable representation of the facts

which are expressed within an XBRL instance®*:

| C: (Network and Table)
Network 01-Balance Sheet
(http://www.xbrlsite.com/sfact/role/BalanceSheet)
Table Balance Sheet [Hypercube]
Parenthetical
# Reporting Entity [Axis] Period [Axis] Concept Fact Value Unit Rounding Explanations
1 GH259400TOMPUOLSSSII (http://standards.iso.org/iso/17442) 2015-12-31 Assets 0 usD INF
2 GH259400TOMPUOLSESII (http://standards.iso.org/iso/17442) 2020-12-31 Assets 3500 uso INF
3 GH259400TOMPUOLSESII (http://standards.iso.org/iso/17442) 2019-12-31 Liabilities 0 usD INF
4 GH259400TOMPUOLSESII (http://standards.iso.org/iso/17442) 2020-12-31 Liabilities (1] usoD INF
5 GH259400TOMPUCLSESII (http://standards.iso.org/iso/17442) 2019-12-31 Equity 0 uso INF
& GH259400TOMPUOLSESII (http://standards.iso.org/iso/17442) 2020-12-31 Equity 3500 usD INF
|C (Network and Table)
Network 02-Comprehensive Income
(http://www.xbrlsite.com/sfac6/role/Comprehensivelncome)
Table Comprehensive Income Statement [Hypercube]
Parenthetical
£ Reporting Entity [Axis] Period [Axis] Concept Fact Value Unit Rounding Explanations
1 GH259400TOMPUOLSSSII (hitp://standards.iso.org/iso/17442) 2020-01-01 - 2020-12-31 Revenues 7000 uso INF
2 GH259400TOMPUOLSESII (http://standards.iso.org/iso/17442) 2020-01-01 - 2020-12-31 Expenses 3000 uso INF
3 GH259400TOMPUOLSSSII (http://standards.iso.org/iso/17442) 2020-01-01 - 2020-12-31 Gains 1000 uso INF
4 GH259400TOMPUOLSESII (http://standards.iso.org/iso/17442) 2020-01-01 - 2020-12-31 Losses 2000 uso INF
5 GH259400TOMPUOLSSSII (http://standards.iso,org/iso/17442) 2020-01-01 - 2020-12-31 Cemprehensive Income 3000 usD INF
C (Network and Table)
Network 03-Changes in Equity
(http .xbrisite.com/sfac6/role/ChangesInEquity)
Table Changes in Equity [Hypercube]
Parenthetical
£ Reporting Entity [Axis] Period [Axis] Concept Fact Value Unit Rounding Explanations
1 GH259400TOMPUOLSSSII (hitp://standards.iso.org/iso/17442) 2015-12-31 Equity o uso INF
2 GH259400TOMPUOLSESII (http://standards.iso.org/iso/17442) 2020-12-31 Equity 3500 uso INF
3 GH259400TOMPUOLSSSII (http://standards.iso.org/iso/174432) 2020-01-01 - 2020-12-31 Coemprehensive Income 3000 usD INF
4 GH259400TOMPUOLSESII (http://standards.iso.org/iso/17442) 2020-01-01 - 2020-12-31 Investments by Owners 1000 usp INF
5 GH259400TOMPUOLSESII (http://standards.iso.org/iso/17442) 2020-01-01 - 2020-12-31 Distributions to Owners 500 usD INF

41 Derive Liabilities, XBRL Formula, http://xbrlsite.azurewebsites.net/2020/master/sfac6/Rule-Derivation-Code-BS-

Impute-01-formula.xml

42 Derive Equity, XBRL Formula, http://xbrlsite.azurewebsites.net/2020/master/sfac6/Rule-Derivation-Code-BS-

Impute-02-formula.xml

43 Derive Assets, XBRL Formula, http://xbrlsite.azurewebsites.net/2020/master/sfac6/Rule-Derivation-Code-BS-

Impute-03-formula.xml

4 XBRL instance, http://xbrlsite.azurewebsites.net/2020/master/sfac6/instance.xml
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Alternatively, facts could be represented using unformatted autogenerated Inline XBRL*:

Concept Aspect Period Aspect Fact Value
sfact:Assets 2019-12-31 0
sfact:Assets 2020-12-31 3,500
sfac6:Liabilities 2019-12-31 0
sfac6:Liabilities 2020-12-31 0
sfac6:Equity 2019-12-31 0
sfac6:Equity 2020-12-31 3,500
sfach:Revenues 2020-01-01 | 2020-12-31 7,000
sfac6:Gains 2020-01-01 | 2020-12-31 1,000
sfac6:Expenses 2020-01-01 | 2020-12-31 3,000
sfach:Losses 2020-01-01 | 2020-12-31 2,000
sfac6:DistributionsToOwners 2020-01-01 | 2020-12-31 500
sfac6:InvestmentsByOwners 2020-01-01 | 2020-12-31 1,000
sfac6:Comprehensivelncome 2020-01-01 | 2020-12-31 3,000

Alternatively, facts could be represented using formatted autogenerated Inline XBRL*®: (only a
portion of the report is shown)

N N e T R T e T

Component: (Network and Table)

Metwaork 02-Comprehensive Income
(http://www.xbrlsite.com/sface/role/ Comprehensivelncome)

Table Comprehensive Income Statement [Hypercube]

Slicers (applies to each fact value in each table cell)

Reporting Entity [Axis] GH259400TOMPUOLSSSIT (http://standards.iso.org/iso/17442)
Period [fxis]
2020-01-01 -
Comprehensive Income Statement [Line Items] 2020-12-31

Comprehensive Income [Roll Up]

Revenues 7,000
(Expenses) (3,000)
Gains 1,000
(Lozses) (2,000)

Comprehensive Income 3,000

MWWMWWWWM”°WW

Finally, a manually or automatically mapped “pixel perfect” XHTML file could be created (not
shown).

4 Unformatted autogenerated Inline XBRL, http://xbrlsite.azurewebsites.net/2020/master/sfac6/instance-

generated.html
6 Formatted autogenerated Inline XBRL, http://xbrlsite.azurewebsites.net/2020/master/sfac6/instance.html
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Validation of Properly Functioning Financial Report

To test the specification of the reporting scheme an XBRL instance is created, verified to be
consistent with the specified rules, and a determination is made as to whether the specified
reporting scheme and the report are consistent, complete, precise and therefore a properly
functioning logical system.

The following is a human readable version of the SFAC 6 financial reporting scheme report®’:

Automated Verification Summary by Component

This matrix provides detail about the verification status of the individual components which make up the financial report.

XBRL Model ) Other Rules
Count of = Technical Structure Business  Roll Up Rules Other Manual  and Best
Component {Network/Table) Status ~ Relations | Syntax Rules Rules Rules & () Review Tasks Practice Tasks

o1-alance Sheet | Balance Sheet [Hypercbe] Compieted o IR IS I TS N NS

02-Comprehensive Income | Comprehensive Completed i) K oK oK oK oK
Income Statement [Hypercube]

03-Changes in Equity | Changes in Equity Completed
[Hypercube]
(Component not specified) Completed

The following are the results of verifying the mathematical relations of the report?:

Summary
Formulas Formula Assertions Assertions Assertions Assertions Not
Compiled Fired Compiled Fired Satisfied Satisfied
] 0 4 6 6 0

Assertion Report

Value Assertions

id satisfied message

Arithmetic_B501 (evaluation 1) satisfied  $Assets=0 = (SLiabilities=0 + SEquity=0)

Arthmetic_BS01 (evaluation 2) satisfied  $Assets=3500 = (sLiabiities=0 + 5Equity=3500)

Arithmetic_IS01 (evaluation 1) satisfied  $Comprehensivelncome=3000 = (SRevenues=7000 - $Expenses=3000 +

$Gains=1000 - SLosses=2000)

RollForward_SHEO1 (evaluation 1)  satisfied  $Equity_BalanceStart=0 + sComprehensivelncome=3000 +
SInvestmentsByOwners=1000 - £DistributionsToOwners=500 =
$Equity_BalanceEnd=3500

CONSISTENCY_AccountingEquation  satisfied  $Assets=0 = (SLiabilities=0 + SEquity=0)
(evaluation 1)

CONSISTENCY_AccountingEquation  satisfied  $Assets=3500 = ($Liabilities=0 + $Equity=3500)
(evaluation 2)

47 XBRL Cloud Evidence Package, SFAC 6 report, http://xbrlsite.azurewebsites.net/2020/master/sfac6/evidence-
package/contents/index.html#VerificationDashboard.html
48 XBRL Formula validation result,

http://xbrlsite.azurewebsites.net/2020/master/sfac6/ XPE instance.xml Formula.html
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The following is verification of the mathematical relations in context of the structures in which
the facts exist:

Balance sheet?®:

Period [Axis]
Balance Sheet [Line Items] 2020-12-31 2019-12-31
Balance Sheet [Arithmetic Expression]
Assets 2,500 0
Liabilities o 0
Equity 3,500 0
H H 50.
Comprehensive income statement®C:
Period [Axis]
2020-01-01 -
Comprehensive Income Statement [Line Items] 2020-12-31
Comprehensive Income [Roll Up]
Revenues 7,000
(Expenses) (3,000)
Gains 1,000
(Losses) (2,000}
Comprehensive Income 3,000
Ch H it 51.
anges in equity®®:
Period [Axis]
2020-01-01 -
Changes in Equity [Line Items] 2020-12-31
Changes in Equity [Roll Forward]
Equity, Beginning Balance 0
Comprehensive Income 3,000
Investments by Owners 1,000
(Distributions to Owners) {500}
Equity, Ending Balance 3,500

Here, a different application is used to verify the disclosure mechanics rules; note that all three
structures are consistent with the specification:

4 Human readable, Balance Sheet, http://xbrlsite.azurewebsites.net/2020/master/sfac6/evidence-
package/contents/index.html#Rendering-BalanceSheet-sfac6 BalanceSheetHypercube.html

50 Human readable, Comprehensive income statement,
http://xbrlsite.azurewebsites.net/2020/master/sfac6/evidence-package/contents/index.html#Rendering-
Comprehensivelncome-sfac6 _ComprehensivelncomeStatementHypercube.html

51 Human readable, Changes in equity, http://xbrlsite.azurewebsites.net/2020/master/sfac6/evidence-
package/contents/index.html#Rendering-ChangesinEquity-sfacé ChangesIinEquityHypercube.html
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Primary Information
£ Disdosure Category Level Pattern Disdosu... | Disdosure Consistent | Applicable | Representation Concept [TEXT BL... | Representation Concept DETAIL
= 1 Balance sheet Unknown Level4Detail Hierarchy  True COMSISTENT True MOT-EXPECTED Assets

Rules | Line of Reasoning
This disdosure: disdosures:BalanceShest
- MUST be represented using the Hypercube,[Table] named: sfact:BalancesheetHypercube
- MUST be represented as a Level 4 Disclosure Detail with the concept arrangement pattern: cm:Hierarchy
- cm:Hierarchy REQUIRES concept: sfact: Assets
- The Hierarchy MUST contain the Level 4 Detalled Concept: sfac:Liabilities
- The Hierarchy MUST contain the Level 4 Detaled Concept: sfact:Equity

= 2 Changes in Equity Unknown Level4Detail RolFor... True COMSISTENT True MOT-EXPECTED Equity

Rules | Line of Reasoning
This disclosure: disdosures:ChangesInEquity
- MUST be represented using the Hypercube,[Table] named: sfact:ChangesInEquityHypercube
- MUST be represented as a Level 4 Disclosure Detail with the concept arrangement pattern: cm:RollForward
- em:RollForward REQUIRES beginningfending balance: sfacs:Equity

= 3 Comprehensive Income  Unknown Level4Detail RolUp True COMSISTENT True MNOT-EXPECTED Comprehensive Income

Rules | Line of Reasoning
Thig disclosure: disdosures:ComprehensiveIncome
- MUST be represented using the Hypercube,[Table] named: sfacé:ComprehensivelncomeStatementHypercube
- MUST be represented as a Level 4 Disclosure Detail with the concept arrangement pattern: cm:Rolllp
- em:RollUp REQUIRES total: sfacs:Comprehensivelncome

Here the disclosure rules (a.k.a. reporting checklist) provides information that the report is
consistent with the specification of what disclosures are to be included within the report:

£ Disclosure Checklist Category Reason Disclosure Must Exist Discovered | Expectation Met Link to Disclosure Mechanics
v 0 Reporting Checklist

1 Balance Sheet Required disdosure Disclosure always required True COMNSISTENT Balance Sheet

2 Comprehensive Income Required disdosure Disclosure always required True CONSISTENT Comprehensive Income

3 Changes in Equity Required disdosure Disclosure always required True COMNSISTENT Changes in Equity

Creation of Report per Specification

Financial reports are created per the specification of what must be contained within that
financial report per some financial reporting scheme. The method of creating terms,
structures, associations, rules, and facts is identical to the method used by a standards setter,
regulator, or enterprise might specify a reporting scheme.

Terms

In this case we will add no additional terms; all are provided by the reporting scheme.

Structures

In this case we will add no additional structures; all are provided by the reporting scheme.

Associations

Because there are no additional terms or structures, there would be no additional
associations.
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Rules (a.k.a. Assertions)

In this case we will add no assertions structures; all are provided by the reporting scheme.

Facts

With the information from the financial reporting scheme specification an economic entity can
create a financial statement that communicate facts about that economic entity per that
specified reporting scheme. All the rules should be followed unless the reporting economic
entity makes permissible additions or manipulations that are consistent with that specification.

For example, | will use the same imaginary economic entity “ABC Company” and represent their
facts as follows as was used in the specification of the reporting entity:

e Assets= S0 as of December 31, 2019; $3,500 as of December 31, 2020

e Liabilities= SO as of December 31, 2019; SO as of December 31, 2020

e Equity= S0 as of December 31, 2019; $3,500 as of December 31, 2020

e Comprehensive income = $3,000 for the period January 1, 2020 to December 31, 2020
e Investments by Owners = $1,000 for the period January 1, 2020 to December 31, 2020
e Distributions to Owners = $500 for the period January 1, 2020 to December 31, 2020
e Revenues = $7,000 for the period January 1, 2020 to December 31, 2020

e Expenses = $3,000 for the period January 1, 2020 to December 31, 2020

e Gains = 51,000 for the period January 1, 2020 to December 31, 2020

e Losses = $2,000 for the period January 1, 2020 to December 31, 2020

XBRL Representation

The XBRL representation in the case we specified would be identical to the test report provided
in the specification of reporting scheme section. There is no reason to repeat that information
here; everything is identical.

Consumption of Report per Specification

One of the purposes of representing a financial report in machine readable form is to enable
the financial report to be readable and understandable by automated machine-based processes
that extract and use information from the report and effectively use that information to
automate some down stream process.
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To that end, the same terms, structures, rules, associations, and facts are important to
consumers of information. Below is a screenshot of a simple prototype information extraction
tool which you can download and explore?:

General information Changes in Equity Rules

# Economic Entity Name LEI BS54 151

et Date | (e set
i|ABC Compan; | GH258400T OMPUOLSESI - -0 X
Z[Company Has Erors | GHZ53800T ORPIOLSES! O x
3|XYZ Company H253400T OMPLIOLSE5! 01 3500
4[Compan

not re) ties | GH259400T OMPLIDLSEEI | 2020-12-31 -0 3500
ot rej X T

= | GHI58400TOMPUDLSESI [2020-12.31 soo| 3500 O

X 3,500 ¥ 500 00| 00
OTEI0T 20071231 | 201701 168,592,000,000 72,334,000, 00| 3,50,000,000 63,569,000,

The information extraction tool demonstrates the fundamental process of extracting
information from an XBRL-based report.

Terms

In order to extract information, the software application must understand what terms to look
for when extracting information. In the extraction example, the term “Liabilities and Equity” is
sought by the extraction tool which is a reasonable assumption. However, to achieve this a rule
must be created in order to derive the value “Liabilities and Equity” from other information that
exists.

Structures

In order to extract information for an entire structure that structure must be identifiable. As
mentioned earlier, there are four strategies for representing structures. How information must
be extracted from a structure is determined by the representation approach used.

For example, if structures are not named at all it might be necessary to (a) obtain a list of
disclosures3; (b) use that list to determine which structure you are looking for; (c) use a list of
specifications for disclosures (disclosure mechanics rules)>?; (d) use those specifications to find
the disclosure you are looking for (i.e. balance sheet®®, comprehensive income statement®®,
changes in equity statement>’).

52 SFAC 6 reporting scheme information extraction tool,
http://xbrlsite.azurewebsites.net/2020/master/sfac6/Extraction-sfac6.zip

53 List of disclosures represented as XBRL taxonomy schema,
http://xbrlsite.azurewebsites.net/2020/master/sfac6/disclosures.xsd

54 List of specifications for identifying disclosure (i.e. disclosure mechanics rules),
http://xbrlsite.azurewebsites.net/2020/master/sfac6/dm.xsd

55 Balance sheet disclosure mechanics rules, XBRL definition relations,
http://xbrlsite.azurewebsites.net/2020/master/sfac6/dm-BalanceSheet-rules-def.xml

56 Comprehensive income statement disclosure mechanics rules,
http://xbrlsite.azurewebsites.net/2020/master/sfac6/dm-Comprehensivelncome-rules-def.xml
57 Changes in equity statement disclosure mechanics rules,
http://xbrlsite.azurewebsites.net/2020/master/sfac6/dm-ChangesinEquity-rules-def.xml
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Further, although used mainly for financial report creation, the disclosure rules may be helpful
for the consumption of financial report information®8. Perhaps a combination of disclosure
rules and disclosure mechanics rules provide the specification necessary to extract information
from a report.

Rules (a.k.a. Assertions)

Information will generally not be used blindly. Rather, software attempting to consume
information from a report will query information, compare that information with other
information to be sure the information is consistent with provided rules, and then consume the
information if no exceptions are encountered. For example, in the extraction prototype an
error is induced in one XBRL instance® which results in a reported error:

General information Changes in Equity Fules

Income
Sratement

Eralance
Shest Date

2020-12-31
20

Start Period
[VeartoDate) | Assets Liabilities: Fievenues E:S4 151

Economic Entity Name LEl

000

202001 2500
0

N 8 5 PP P PP % ]
GHZE3400T ORPUOLSES [2020-12-31 2020011 3500] 000

A 1 ) 1| S || s 1]
[ wooo]  sooo]  spoo]  ioo0f oo
7.000) 00 .000) 100

litie:
Ompany not reporting assets GH253400T OMPUCLSESI | 2020-12-31 | 2020-00 3500 [

X T L.000) il
000,000[ 1,106,000,000] 0 19.701,000,000] of

forosofe bnnresue [2orr2.31_J20m ot 6 557 0 00| 8,568 500,000

The error is detected by the automated extraction process only because of the consistency
cross check rule that is provided®®. Should that rule not exist, the error would remain
undetected.

Associations

Suppose an economic entity creating a report chose to present their balance sheet using an
allowed, but not provided, term “Net Assets”. Using type-subtype rules (i.e. wider-narrower or
general-special associations); if the reporting economic entity created an association between
the concept “Equity” and the equivalent concept “Net Assets” in this case using the XBRL
“essence-alias®” relation, then consuming software applications would be able to figure out
how to process the extension element encountered. Further, a rule should be also created to
represent the relationship between Assets, Liabilities, and Net Assets to assist consuming
software applications.

For example, the structure below shows the extension concept “Net Assets” being used as part
of the balance sheet structure with the new concept being represented using an XBRL
presentation relation. Itis just as important to provide the XBRL definition relation that

58 Disclosure rules, XBRL definition relations, http://xbrlsite.azurewebsites.net/2020/master/sfac6/dr-rules-def.xml
59 SFAC 6 XBRL instance with error, http://xbrlsite.azurewebsites.net/2020/master/sfac6/extract-instance-
witherror.xml

60 Consistency cross check rule, XBRL Formula, http://xbrlsite.azurewebsites.net/2020/master/sfac6/Rule-
Consistency-Code-BS01-formula.xml

61 XBRL Technical Specification, Essence-alias arcs, http://www.xbrl.org/Specification/XBRL-2.1/REC-2003-12-
31/XBRL-2.1-REC-2003-12-31+corrected-errata-2013-02-20.html# 5.2.6.2.2
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indicates that Net Assets is equivalent to the concept Equity (i.e. “essence-alias” relation) and
the rule that “Net Assets = Assets - Liabilities”. Otherwise, automated processes would stumble
when they encounter this information without the rule and without the association
information.

Perod [Axis]
2020-12-31 2019-12-31
Met Assets [Rell Up]
Assets 3,500 o
(Liabilities) 0 0
Met Assets 3,500 0

XBRL Representation

Again, the XBRL representation in the case we specified would be identical to the test report
provided in the specification of reporting scheme section. There is no reason to repeat that
information here; everything is identical.

Impediments to Properly Functioning Logical System

In the subsequent sections | want to make some adjustments to the properly functioning logical
system above which will make the SFAC 6 logical system either inconsistent, incomplete,
and/or imprecise and explain why the system is then not a properly functioning logical system.
You should be able to follow the changes because of the relatively small size of the SFAC 6
logical system and (a) see the impact on the SFAC 6 logical system and (b) understand how to
avoid such errors in other larger logical systems.

Before we get to the improperly functioning logical systems, let’s take one final look at the
properly functioning logical system so that you can compare and contrast the properly
functioning and improperly functioning logical systems.
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State 1: Properly Functioning SFAC 6 Logical System
For completeness, | want to start by mentioning again our properly functioning SFAC 6 logical
system which is consistent, complete, and precise. It can be helpful to contrast other

improperly functioning states to this properly functioning state to understand the difference

between properly functioning logical systems and improperly functioning systems.

Consistent

Complete =——

Assets = 3,50071; 070
Liabilities = 0™; 0T

Equity = 3,500T%; 070

Revenues = 7,000
Expenses = 3,000
Gains = 1,000

Losses = 2,000

Comprehensive income = 3,000

Balance Sheet

Balance Sheet [Abstract]

Period [Axis]

2020-12-31 2018-12-31

Balance Sheet [Abstract]
Assets

Liabilities

Equity

Changes in Equity

Changes in Equty [Abstract]

Period [Auis]

2020-01-01 -
2020-12-31

Changes in Equity [Abstract]

Equity [Rell Forward]
Equity, Begnning
Comprehensive Income
Irvestments by Owners
(Distributions to Owners)

3,000
1,000
(500)

Equity, Ending 3,500

Investments by Owners = 1,000

Distributions to Owners = 500

Precise
Income Statement

Assets = Liabilities + Equity Period [Axi]
s

[ hensive Income [abstract]

Comprehensive Income Statement [Abstract]

Comprehensive Income =
Revenues - Expenses + Gains - Losses

Comprehensive Income [Roll Up]
Revenues 7,000
(Expenses) (3,000)
Gaina 1,000
(Losses) {2,000)

Comprehensive Income 3,000

Equity™ = Equity™ + Comprehensive
IncomeP! + Investments by Owners”! —
Distributions to Owners®*

This is considered a properly functioning logical system because (a) all the statements within
the system are consistent; (b) the set of statements that describe the system is complete; and
(c) the information conveyed by the system is precise in its representation of reality. Further,
we are formally declaring this “reality”®? to be our base understanding.

The structures are constructed correctly within the XBRL representation. When representing
information within XBRL presentation relations, the following report element relation patterns
are used when you create your representation®. We will not be covering this in the document
but wanted to include this for the sake of completeness.

52 YouTube, Reality, https://youtu.be/eq2Jw6waaCl
3 XBRL definition relations to represent structure rules for report element organization within XBRL presentation
relations, http://xbrlsite.azurewebsites.net/2020/prototype/sbrm/sbrm-structure-rules-strict-def.xml
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Parent

Network Table Axis Member Line ltems Abstract Concept

Network lllegal XBRL | lllegal XBRL | lllegal XBRL | lllegal XBRL | lllegal XBRL | lllegal XBRL | lllegal XBRL
Table OK Disallowed | Disallowed | Disallowed | Disallowed OK Disallowed

i Axis Disallowed OK Disallowed | Disallowed | Disallowed | Disallowed | Disallowed
'8 Member Disallowed | Disallowed OK OK Disallowed | Disallowed | Disallowed
Line ltems Disallowed OK Disallowed | Disallowed | Disallowed | Disallowed | Disallowed
Abstract OK Disallowed | Disallowed | Disallowed OK OK Disallowed
Concept Disallowed | Disallowed | Disallowed | Disallowed OK OK Disallowed

Also, we need to be explicit. We defined 10 terms in the SFAC 6 system: Assets, Liabilities,
Equity, Comprehensive Income, Investments by Owners, Distributions to Owners, Revenues,
Expenses, Gains, Losses.

Now, you may know what those 10 terms are; but a computer does not. You have to define
what you work with relative to something that you know. Imagine our system defines four
terms, “fac:Assets”, “fac:Liabilities”, “fac:Equity”, and “fac:LiabilitiesAndEquity”®*. You
understand your system but you have to map every external system into your system®. Your
internal system understands more that the SFAC 6 system (i.e. you have LiabilitiesAndEquity).
You have to be able to compute that value based on some other system’s information®®. It is
perfectly reasonable for our system to create a concept LiabilitiesAndEquity and compute that
value even though the SFAC 6 logical system does not have that explicit value.

The point is that different economic entities have different internal report models; but all
models of a financial reporting scheme are reconcilable from/to one another in some manner®’.

State 2: Incomplete Coverage by Rules

The logical system #2 below is intended to show exactly the same information as our #1
properly functioning logical system, except that #2 leaves out the rule “Assets = Liabilities and
Equity” and the rule “EquityT1 = Equity TO + ComprehensivelncomeP1 +
InvestmentsByOwnersP1 - DistributionsToOwnersP1” which are showed as grayed out (i.e.
because it is assumed to be missing from the logical system).

54 Fundamental accounting concepts, http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/fac.xsd

5 Mapping from SFAC 6 to fundamental accounting concepts in our system,
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/fac-mapping-definition.xml

66 XBRL Formula to derive the value for LiabilitiesAndEquity, http://xbrlsite.azurewebsites.net/2020/core/master-
sfac6/fac-ImputeRule-LiabilitiesAndEquity-formula.xml

57 Charles Hoffman, CPA, Special Theory of Machine-based Automated Communication of Semantic Information of
Financial Statements, http://xbrl.squarespace.com/journal/2019/12/30/special-theory-of-machine-based-
automated-communication-of-s.html
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Coverage is a measure of how well you do or can represent a domain of information within a
logical system. “Do” is about using the tools you have correctly and effectively. “Can” is about
the capabilities of the tools you are using to represent the rule.

For example, if your logical system neglects to include the rule “Assets = Liabilities + Equity” or
“Equity™ = Equity "® + Comprehensivelncome®! + InvestmentsByOwners! -
DistributionsToOwnersP!" or if your tools don’t provide the capabilities to allow you to
represent that rule; then there is the possibility that the facts being represented to be
represented incorrectly and the system will not detect the inconsistency. As such, that logical
system has incomplete coverage.

Balance Sheet

el
s 2 Penod [Axis]
Assets = 31500T11 OTO Balance Sheet [Line Items] 2020-12-31 2019-12-31
- agege Balance Sheet [Arithmetic Expression]
Liabilities = 0T%; 0T S 3,500
Lisbilities 0
Equity — 3,500T1,' OT0 Equity 500

Revenues = 7,000

— Changes in Equity

Peniod [Axis]
Gains = 1,000 2020-01-01 -

Changes in Equity [Line Items] 2020-12-31

Consistent LOSSES = 2000 Changes in Equity [Roll Forward]

Equity, Beginning Balance 0
Comprehensive Income

Investments by Owners

Incomplete ===k  Ccomprehensive income = 3,000
Investments by Owners = 1,000

(Distnbutions to Owners)

Equity, Ending Balance 3,500

Precise Distributions to Owners = 500
Income Statement
Period [Axs]
. 2020-01-01 -
Comprehensive Income = Comprehensive Income Statement [Line Items] 2020-12-31
Revenues - Expenses + Gains - Losses e e et )
evenue: 7,000
(Expenses) (3,000)
Gains 1,000
(Losses) (2,000
Comprehensive Income 3,000
=

While this specific state #2 does have the Assets, Liabilities, and Equity facts consistent with the
absent rule; the system is still incomplete because the coverage can be improved by adding the
missing rule. If that missing rules were added back to the system, then the logical system can
be considered complete again.

State 3: Inconsistent and Imprecise

All the statements in the system must be consistent for the logical system to be considered
properly functioning. If statements are inconsistent, the logical system is not is not properly
functioning. In this system #3 the value for Assets in 2020 was changed from $3,500 to $8,500,

30


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

CCO0 1.0 Universal (CCO 1.0)

Public Domain Dedication
CCO0 1.0 Universal (CCO 1.0) Public Domain Dedication https://creativecommons.org/publicdomain/zero/1.0/

and therefore the values for Assets, Liabilities, and Equity are inconsistent with the rule “Assets
= Liabilities + Equity”. This inconsistency is detected by the rule “Assets = Liabilities + Equity”:

id satisfied message
CONSISTENCY_5S (evaluation 1) notSatisfied $Assetz=8500 = (sLiabilities=0 + $Equity=3500)
CONSISTENCY_5S {evaluation 2} satisfied $hAssets=0 = (sLiabilities=0 + SEquity=0)

From looking at the information provided, it is impossible to know exactly which of the three
facts are incorrect; it is only possible to understand that the statements made within the logical
system is inconsistent. It could be the case that the rule is incorrect.

But, because we are assuming that in our reality, state #1 has the proper results; we can know
that the statement “Assets=$8,500” is inconsistent with the rule “Assets = Liabilities + Equity”

Balance Sheet

== Period [Axis]
Assets 8,5001':l QTo Bafance Sheet {Une ttems] 2020-12-31 _ 2019-12-31
Balance Sheet [Arithmetic Expression]
Liabilities = 0TL; QT o ( )
. Equity 2800
Equity = 3,500T%; OT°
Revenues = 7,000
Expenses = 3,000 Changes in Equity
! Period [Axis]
i = 2020-01-01 -
I . t t Gains = 1’000 Changes in Equity [Line Items] 2053-1;-3;
nconsisien Changes in Equity [Roll Forward]
Losses = 2'000 Equity, Beginning Balance 0
Comprehensive Income 3,000
o w Investments by Owners 00
com plete g ComprehenSIVe Income = 3,000 (D\s(rbuhons(’o Owners) 1(5330;
Equity, Ending Balanc: g
Investments by Owners = 1,000 ity 220
Imprecise Distributions to Owners = 500
Income Statement
Period [Axis]
2020-01-01 -
Comprehensive Income = [ ive Income [Line Items] 20l
Revenues - Expenses + Gains - Losses Comprahenciue [hoims (Rt 9]
evenues 7,000
5 . . (Expenses) (3,000
71 = T0 (3,000)
Equity™ = Equity™ + Comprehensive ol S
IncomeP? + Investments by OwnersP! — Stoses) (2,000)
L. . Comprehensive Income 3,000
Distributions to Owners!
=]

And so, given that we know from state #1 that the value for Assets is $3,500 and not $8,000;
the facts in this system is imprecise because the fact for Assets does not reflect reality. And so,
the system is made consistent by correcting the fact for Assets for the 2020 balance sheet.
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State 4. Unreported Facts

In state #4, the situation is that the economic entity representing information in their report
neglected to include the fact for Assets. Whether it is the case that a fact can, or cannot, be left
unreported is a decision that can be made by the stakeholders of the system.

If it is the case that it is decided that the fact “Assets” can be omitted if both Liabilities and
Equity are reported; then you must provide a rule to derive the value of Liabilities when that
fact Assets is not reported. In our system, if the fact Assets is not reported then the machine-
readable rule assumes that the value of the missing fact Assets is 0. As such, the rule indicates
that the facts are not consistent with the rule:

id satisfied message

CONSISTENCY 5 satisfied $Assets=0 = (SLiabilities=0 + SEquity=0)
{evaluation 1)

CONSISTENCY_5 notSatisfied $Assets=0 = (SLiabilities=0 + SEquity=3500)
{evaluation 2)

Because the information is incomplete, users of the information have to make assumptions
about the value of a missing fact. This same situation could exist for any fact, for example
Liabilities, Equity, or some other fact could go unreported.

Balance Sheet

Pericd [Axis]
Assets = OTO ] Balance Sheet [Line Ttems] 2000-12-31 2015-12-31
Balance Sheet [Arithmetic Expression]
iahilitiec — ATL- OTO P
Liabilities = 0™; 0 = I n |
Equity = 3,500T2; Q10

Revenues = 7,000

Expenses = 3,000 Changes in Equity

Period [Axis)
H — 2020-01-01 -
c . t t Gains = 1;000 Changes in Equity [Line Items] 2020'1;'311-
onsisten Changes in Equity [Roll Forward]
LOSSES = 2J000 Equity, Beginning Balance 0
Comprehensive Income 3,000
. . Investments by Owners 00!
Incomplete — Comprehensive income = 3,000 T I e 1,532:
Equity, Ending Balanc !
Investments by Owners = 1,000 L —
Precise Distributions to Owners = 500
. . Income Statement
Assets = Liabilities + Equity perod ode]
2020-01-01 -
Comprehensive Income = 2 ive Income [tine items] 2020-12-31
Revenues - Expenses + Gains - Losses R e R e
Revenues 7,000
. . . (E ) (3,000)
Equity™ = Equity™ + Comprehensive I .
IncomeP! + Investments by OwnersP! — (C=ea) (2.000)
) ) i ‘Comprehensive Income 3,000
Distributions to Ownersf! |
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Below in state #4’ you see that the system has been adjusted to add the rule “IF Liabilities
exists and if Equity exists; THEN Assets = Liabilities + Equity”®®.

Balance Sheet

p—
Period [Ax:s]
[ Assets = QT ] Balance Sheet [Line Items) 2020-12-31 2015-12-31
- . Balance Sheet [Arithmetic E 1
Liabilities = 0™; Q70 S o ( 5500 )
Liskilties 5
EqUIty = 3,500T1; Qro Equity 2,500

Revenues = 7,000

Expenses = 3,000 Changes in Equity

Period [Axis]
H — 2020-01-01 -
c . t t Gains = 1;000 Changes in Equity [Line Items] 2020'1;'311-
onsisten Changes in Equity [Roll Forward]
Losses = 2,000 Eauity, Beginning Balance 0
Comprehensive Income 3,000
. . Investments by Owners 00
Complete  =—— Comprehensive income = 3,000 (Oistributions to Owners) 1/5323
Equity, Ending Balanc L
Investments by Owners = 1,000 e —
Precise Distributions to Owners = 500
Assets = Liabilities + Equity Income Statement
. Period [Auxis)
Comprehensive Income = 2020-01-01 -
Revenues - Expenses + Gains - Losses S— — =
p Comprehensive Income [Roll Up]
. . . R 0
Equity™ = Equity™ + Comprehensive P :;.UES:
Income®! + Investments by Owners” — [G ] 1,000
. 3 . Losses (2,000}
Distributions to Owners*”! Comprehensive Tncome 3,000

IF Liabilities exists and if Equity
exists; THEN Assets = Liabilities +
Equity

If it were likewise true that either Liabilities®® or Equity’® could also be left unreported, similarly
derivation rules could be created for each of those facts. Note that XBRL Formula chaining”?
can be used to physically derive unreported facts if any one of these three facts remain
unreported. Note that it is impossible to derive missing information if any two of the facts
remain unreported. Adding the derivation rule makes the system complete.

Allowing certain line items of a report to go unreported specifies the need to create rules to
derive missing information. Or saying this another way, omitting the possibility of unreported
facts negates the need for creating derivation rules.

58 Here is the impute or derivation rule that would be added to the SFAC6 logical system for this situation,
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/ImputeRule-Key-3-Code-BS-Impute-03-formula.xml
59 XBRL Formula rule for deriving Liabilities, http://xbrlsite.azurewebsites.net/2020/core/master-
sfac6/ImputeRule-Key-1-Code-BS-Impute-01-formula.xml

70 XBRL Formula rule for deriving Equity, http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/ImputeRule-
Key-2-Code-BS-Impute-02-formula.xml

1 Deriving Facts Using XBRL Formula Chaining (Example),
http://xbrl.squarespace.com/journal/2019/4/24/deriving-information-using-xbrl-formula-chaining-example.html
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A second downside of allowing unreported facts is that you lose the parity check or cross check
if facts can go unreported. Said another way, it would be considered best practice to not leave
important high-level financial report line items to go unreported.

State 5: Incomplete

Similar to state #4, in state #5 the logical system is incomplete because both (a) the fact Assets
is unreported and also (b) the consistency rule “Assets = Liabilities + Equity” is missing from the
logical system.

Because both a fact and the rule are missing from the logical system, it would be impossible to
derive the value of Assets in this case. There is simply not enough information in the logical
system to allow Assets to be derived. Because both the fact is missing and the rule is missing,
the XBRL processing software does not notify the user that there is an issue related to the
logical system:

# Label Result Rule
1 $Equity_BalanceStart + sComprehensivelncome + SInvestmentsByOwners - $Equity_BalanceStart + SComprehensivelncome + SInvestmentsByOwners -
$DistributionsToOwners = $Equity_BalanceEnd £DistributionsToOwners = $Equity_BalanceEnd
(RollForward_1)

2 $Comprehensivelncome = (SRevenues - $Expenses + 3Gains - SLosses) $Comprehensivelncome = (SRevenues - $§Expenses + 5Gains - SLosses)
(CONSISTENCY_6)

Here you see the information for state #5:
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Balance Sheet

p— Period [Axis]
[ Assets = ; OTU Balance Sheet [Line Ttems] 2020-12-31 2015-12-31
Balance Sheet [Arithmetic Expression]
iahilitiee = OTL- qTO sssets
Liabilities =0™%; 0 - [:J
Equity = 3,5007; 0™
Revenues = 7,000
Expenses = 3,000 Changes in Equity
Period [Axis]
H —_ 2020-01-01 -
c . t t Gains = 1r000 Changes in Equity [Line Items] 2020'1;3}-
onsisten Changes in Equity [Roll Forward)
LOSSES = 2,000 Equity, Beginning Balance 0
Comprehensive Income 3,000
- . Investments by Owners .00
Incomplete — Comprehensive income = 3,000 (Distributions to Owners) 1,533,
Equity, Ending Balanc .
Investments by Owners = 1,000 B —
Precise Distributions to Owners = 500
Income Statement
[ ] Period [Axis]
2020-01-01 -
Comprehensive Income = o eI [lineToeme) .
Revenues - Expenses + Gains - Losses T
Revenues 7,000
. . . (E ) (3,000)
Equity™ = Equity™ + Comprehensive e .
IncomeP! + Investments by OwnersP! — (Losses) (2,000)
Comprehensive Income 3,000
Distributions to Owners™? —
_—

At a minimum, both a consistency crosscheck rule’? plus the derivation rule to impute Assets’?
would be necessary to be added to the system, or the fact could be added to the system
without the impute rule to derive the value of Assets. Again, consistent with state #4; Liabilities
and Equity would require similar rules if they could be omitted from a report and there would
be no parity check of reported information.

State 6: Imprecise

A logical system is a true and fair representation of some agreed upon realism. Precision is a
measure of how precisely you do or can represent the information of a domain within a logical
theory. The reality that we formalized in state #1 indicates that “Assets = Liabilities + Equity”.
Yet, here in the state #6 example, the rule “Assets = Liabilities” was provided instead of the rule
per state S1. Further, the values of Assets and Liabilities are, in fact, consistent with the rule
that has been provided.

72 XBRL Formula consistency crosscheck rule Assets = Liabilities + Equity,
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/Consistency-5-Code-BS01-formula.xml

73 XBRL Formula derivation rule to impute Assets, http://xbrlsite.azurewebsites.net/2020/core/master-
sfac6/ImputeRule-Key-3-Code-BS-Impute-03-formula.xml
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# Label Result Rule

1 $Equity_BalanceStart + SComprehensivelncome + SInvestmentsByOwners - -

$Equity_BalanceStart + $Comprehensivelncome + SInvestmentsByOwners -
$DistributionsToOwners = $Equity_BalanceEnd $DistributionsToOwners = $Equity_BalanceEnd
(RollForward_1)
2 $Comprehensivelncome = (SRevenues - $Expenses + $Gains - SLosses)
(CONSISTENCY_6)
3 Shssets = (sLiabilities + SEquity)
(CONSISTENCY_5)
4 $hssets = (sLiabilities + 5Equity)
(CONSISTENCY_5)

$Comprehensivelncome = (SRevenues - §Expenses + SGains - sLosses)
Shszets = Slisbilities

$hssets = sLiabilities

Here is the logical system where you see that the information is consistent and complete, but
not precise:

Balance Sheet

- Fercd el
Assets = UTl,' oo Balance Sheet [Line ftems] 2020-12-31 3018-12-31
Balance Sheet [Arithmetic Expression]
Liabilities = 0™; 0™ =5 o o
Liabilities Q °
EqUIty = 3,500”‘; o L 3,500 0
Revenues = 7,000
Expenses = 3,000 Changes in Equity
! Period [Axis)
1 = 2020-01-01 -
C istent Gains = 1,000 Changes in Equity [Line Items] 20201231
onsisien Changes in Equity [Roll Forward]
Losses = 2,000 Equity, Beginning Balance 0
Comprehensive Income 3,000
. . Investments by Owners ,00
Com plete — Comprehensive income = 3,000 e 1,533,
Ei 7 Ending Balanc: A
Investments by Owners = 1,000 R —
Imprecise Distributions to Owners = 500
— Income Statement
Assets = Liabilities s Toar]
2020-01-01 -
Comprehensive Income = G ive Income Looui 2020 12-51
Revenues - Expenses + Gains - Losses et o L el
Revenues 7,000
. . . (e .000)
Equity™ = Equity™ + Comprehensive —— s
Incomef! + Investments by Owners”! — e (2,000)
) ) : ‘Comprehensive Income 3,000
Distributions to Owners®? |
—

Remember that in state #1 we formalized our truth to be that “Assets = Liabilities + Equity”. As
such, this logical system can be described as being imprecise. To make this logical system
precise, all that needs to be done is to fix the imprecise rule.

State 7: Extension Concept

In state #7, what we are trying to convey is that the economic entity reported the fact for
Equity using the extension concept “Net Assets” that it had created. If a fact is represented
using an extension concept created by a reporting entity; then a “general-special” or “wider-
narrower” or “class-equivalentClass” association must be created to indicate to software
applications of the relationship so that information can be used correctly.
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Balance Sheet

o Period [Aa]
Assets = 3,500T1; OTO Balance Sheet [Line ftems] 2020-12-31 2019-12-31
Balance Sheet [Arithmetic Expression]
Liabilities = 0™; 0™ e e
[He! Assets 3,50
[ Net Assets = 3,5007; 0™ | : -
Revenues = 7,000
Expenses = 3,000 Changes in Equity
7’
Period [Axis]
Eonsistert Gains = 1,000 Chaposs sty [t ] 30301231
onsisten Changes in Equity [Roll Forward]
LOSSQS = 21000 Net Assets, Beginning Balance 0
Comprehensive Income 3,000
. 5 Investments by Owners 2
Incomplete == Comprehensive income = 3,000 (Distributions to Owners) e
Net Assets, Ending Balan:
Investments by Owners = 1,000 e
Precise Distributions to Owners = 500
Income Statement
Assets = Liabilities + Equity RS
2020-01-01 -
Comprehensive Income = < ive Income [une items] 2020-12:31
Revenues - Expenses + Gains - Losses Comprehnsive 1nsome [Rok Wbl
Revenues 7,000
= 2 2 (Expenses) ,000)
Equity™ = Equity™ + Comprehensive s s
IncomeP! + Investments by OwnersP! — (Losses) (2.000)
) ) . Comprehensive Income 3,000
Distributions to Owners?! —
—

State #7’ below, the rule “Net Assets is equivalent to the term Equity” has been added to the
logical system which allows the system to operate effectively’4. Also, the rules would need to
be adjusted to use the extension concept Net Assets rather than Equity because the base

taxonomy has no knowledge of the extension concept that was created by the reporting
economic entity.

74 XBRL Definition relations showing example of a mapping rule,
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/fac-mapping-definition.xml
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Balance Sheet

p— Penod [Axis]
Assets = 3 50071 oT0 Balance Sheet [Line ltems] 2020-12-31 2019-12-31
’ ! Balance Sheet [Arithmetic Expression]
Liabilities = OT]',' OTO :"::m 3 ﬁ:j
Net Assets | 3,500
[ Net Assets = 3,500™; 00 ]
Revenues = 7,000
Changes in Equit
Expenses = 3,000 g quity
Period [Axis)
. _ 2020-01-01 -
c . Gains = 1,000 Changes in Equity [Line Items) 2020-12-31
onsistent Changes in Equity [Roll Forward]
Losses = 2,000 Net Assets, Beginning Balance o
Comprehensive Income 3,000
. . Investments by Owners 1,000
Complete w— Comprehensive income = 3,000 (Distributions to Owners) (500)
Net Assets, Ending Balanc 3,500
Investments by Owners = 1,000 R —
Precise Distributions to Owners = 500
— Income Statement
[ Net Assets = Assets + Liabilities perod [hoie]
2020-01-01 -
Comprehensive Income = = ive Income [Line Items] 2020-12-31
Revenues - Expenses + Gains - Losses ol R T L
Revenues 7,000
Net Assets™ = Net Assets’? + Comprehensive [G::"se” (313?0
Incomef! + Investments by Owners! — (Losses) 2.000]
Distributions to Owners®l Comprehensive Income|_____3,000

| Net Assets is equivalent to the term
Equity

State 8: Base Taxonomy Wider/Narrower Concept Use

State #8’ on the left below is similar to state #7 in that a different concept is used to report a
fact; but while state #7 focuses on using an extension concept; state #8 points out that using a
wider or narrower base taxonomy concept gives exactly the same result and is just as
important.

Now, our base state #1 does not have the concept “Net Assets”; but let’s assume for a moment
that it does have the concept “Net Assets”. Also suppose that there was no information in the
base logical system indicating the relationship between “Net Assets” and any other concept. If
a fact is represented using a BASE TAXONOMY CONCEPT by a reporting entity; then a “general-
special” or “wider-narrower” or “class-equivalentClass” association must exist in that base
taxonomy to indicate that some concept is a permissible alternative for some other concept.

State #8’ below shown below adds the rule “Net Assets is equivalent to the term Equity”’> and
assumes this was included in the BASE TAXONOMY in addition to the concept Equity. Further,
all rules have been adjusted and would also be included in addition to the other existing rules.

75 XBRL Definition relations showing example of a mapping rule,
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/fac-mapping-definition.xml
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Assets = 3,5007%; 0T0
Liabilities = Q™; 0™

Net Assets = 3,500™; 0T

Revenues = 7,000
Expenses = 3,000
Gains = 1,000
Losses = 2,000

Comprehensive income = 3,000
Investments by Owners = 1,000

Distributions to Owners = 500

Net Assets = Assets + Liabilities

Comprehensive Income =
Revenues - Expenses + Gains - Losses

Net Assets™ = Net Assets™® + Comprehensive
IncomeP! + Investments by Ownersf! —
Distributions to Owners®!

Net Assets is equivalent to the term
Equity
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Balance Sheet

Balance Sheet [Arithmetic Expression]
Assets

2020-12-31 2019-12-31

Changes in Equity

Changes in Equity [Roll Forward]
Net Assets, Beginning Balance
Comprehensive Income
Investments by Owners

(Distributions to Owners)

Net Assets, Ending Balance

| 2020-01-01 -
|| 2020-12-31

Income Statement

Comprehensive Income [Roll Up]
Revenues

| (Expenses)

Gains

(Losses)

2020-01-01 -
2020-12-31

7,000
(3,000)
1,000
(2,000

Comprehensive Income 3.000
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State 9: Defining a Completely New Structure

State #9 below on the left focuses on the structure as contrast all the prior examples which
focused on the terms and rules. If a new structure is created, the new structure must be
referenced to the base taxonomy and the new structure needs to be explained using machine-
readable rules’®. Even base taxonomy structures need to be defined in order to be referred
to’””. When you say “Balance Sheet” you know what that means. But a machine does not know
what a Balance Sheet is unless you tell it.

A base taxonomy should (a) provide all necessary structures separately, not intermingle
different models in the same set of associations and (b) define what each structure must look
like. Remember, computers are like babies and need to be led by the hand in order to
understand the details you need them to understand.

p—
Balance Sheet Assets = 3.5007L; 010 Statement of Net Assets
Peniod [Axis] ’ ’ erod [l
Chiae - (TL (T et At [ wEa s
———— ﬂ Liabilities = 0T%; 0 rp——."
o Net Assets = 3,500™; 0T e =
Assets = Liabilities + Equity Revenues = 7,000
Expenses = 3,000 Changes in Equity
. riod [Axis)
Gains = 1,000 T
H Changes in Equity [Line Items] 2020-12-31
COHSIStent Losses = 2,000 Changes in Equity [Roll Forward]
o
Com plete — Comprehensive income = 3,000 1000
" E {500)
Investments by Owners = 1,000 Net Asseis, Ending Balancel_____3,500 |
Precise Distributions to Owners = 500
o Income Statement
Net Assets = Assets + Liabilities T
2020-01-01 -
Comprehensive Income = Comprehensive Income Statement [Line Items] 2020-12-31
Revenues - Expenses + Gains - Losses E“""""“‘““’ Dzl ]
evenues 7000
Net Assets™ = Net Assets™ + Comprehensive ‘::msw }U«ZE
Income®! + Investments by OwnersP! — (Losses) 20w
Distributions to OwnersP? Comprehensive Income| 3,000

wm Net Assets is equivalent to the term
Equity

Information about which concepts should be used to represent the structure must be provided
as well as any other information helpful to those that must create such structures.

Finally, in our case we have only three disclosure, Balance Sheet, Income Statement, and

Changes in Equity. In our case, the Balance Sheet, Income Statement and Changes in Equity are
always required to be reported per this logical system. As such, that rule is stated in a machine-
readable reporting checklist’®. Other logical systems with more disclosures will have more rules

76 XBRL Definition relations used to represent structure rules, http://xbrlsite.azurewebsites.net/2020/core/master-
sfac6/dm-ChangesInEquity-rules-def.xml

77 XBRL taxonomy schema used to define “Balance Sheet”, http://xbrlsite.azurewebsites.net/2020/core/master-
sfac6/disclosures.xsd

78 XBRL Definition relations used to represent a reporting checklist or disclosure rules,
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/reporting-checklist-rules-def.xml

40


https://creativecommons.org/publicdomain/zero/1.0/
https://creativecommons.org/publicdomain/zero/1.0/
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/dm-ChangesInEquity-rules-def.xml
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/dm-ChangesInEquity-rules-def.xml
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/disclosures.xsd
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/disclosures.xsd
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/reporting-checklist-rules-def.xml

CCO 1.0 Universal (CCO0 1.0)
Public Domain Dedication
CCO 1.0 Universal (CCO 1.0) Public Domain Dedication https://creativecommons.org/publicdomain/zero/1.0/

relating to when a disclosure is required to be provided in a report. Rules can also be specified
relating to which disclosures are required when certain specific line items are reported.

State 10: Organizing Disclosures Using Topics

State #10 points out that while the SFAC 6 logical system has only three structures, the Balance
Sheet, Income Statement, and Changes in Equity; ultimately if a complete financial reporting
scheme were represented one might have hundreds or even thousands of disclosures.
Disclosures can be organized into topics’®. Then, rather than having one flat list of disclosures,
they can be organized into a handy hierarchy® which makes the information more manageable
to users of the logical system.

Period [Axis]
Balance Sheet [Line Items] 2020-12-31 2019-12-31
Balance Sheet [Arithmetic Expression]
Assets 3,500 i)
Liabilities ] o
Equity 3,500 i}
Period [Axis]
2020-01-01 -
Changes in Equity [Line Items] 2020-12-31
Changes in Equity [Roll Forward]
Met Assets, Beginning Balance 0
Comprehensive Income 3.000
Investments by Owners 1,000
(Distributions to Owners) {500)
Met Assets, Ending Balance 3,500
Period [Axis]
2020-01-01 -
Comprehensive Income Statement [Line Items] 2020-12-31
Comprehensive Income [Roll Up]
Revenues 7,000
(Expenses) (3,000)
Gains 1,000
(Losses) {2,000)
Comprehensive Income 3,000

More Complex Examples

While the SFAC 6 logical system is small, it can be used to demonstrate incredibly sophisticated
functionality. To see more sophisticated examples, see my Modern Approach to Creating
Financial Reporting Scheme examples®! and the document Proving Financial Reports are

79 XBRL taxonomy schema used to represent topics, http://xbrlsite.azurewebsites.net/2020/core/master-
sfac6/topics.xsd

80 XBRL definition relations used to create a hierarchy of disclosures,
http://xbrlsite.azurewebsites.net/2020/core/master-sfac6/disclosures-with-topics-def.xml

81 Modern Approach to Creating a Financial Reporting Scheme,
http://xbrl.squarespace.com/journal/2019/12/19/modern-approach-to-creating-a-financial-reporting-
scheme.html
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Properly Functioning Logical Systems®? which starts with the accounting equation logical
system, then models the slightly larger SFAC 6 elements of a financial statement logical system,
the common elements of a financial report logical system, a MINI financial reporting scheme
logical system, and then contrasts that to the Microsoft 10-K financial report logical system.

Conclusion

Ultimately, “the proof is in the pudding” as is said. The “effectiveness problem” is solved if the
stakeholders that desire to exchange information can effectively do so to the extent that their
goals/objectives prescribe.

Remember that computers are dumb beasts that need to be led by the hand like a baby. Don’t
be fooled by what might look like simplicity of the SFAC 6 financial reporting scheme
representation. All financial reporting scheme have similar functionality characteristics. The
issues which | point out in this document are not issues for one financial reporting scheme; they
are issue for every financial reporting scheme.

There are a few mathematical and non-mathematical oriented information models that are not
covered by the SFAC 6 example, but these information models are covered by other example
representations but are only additional possible patterns of these same terms, associations,
structures, rules, and facts. All the important notions that need to be covered by this method
can be demonstrated using the simple and small SFAC 6 financial report logical model.

To get a better idea of the things that can go wrong and therefore must be addressed in every
financial reporting scheme represented in machine-readable form, see the summary of
impediments to the SFAC 6 logical system®3. That provides a non-technical explanation of the
things that can go wrong and how each of those impediments can be mitigated using terms,
structures, rules, associations, and facts correctly.

To understand that larger reporting schemes are simply more of the same terms, structures,
associations, rules and facts; consider this more voluminous financial reporting scheme34. For
example, here is a more comprehensive set of disclosure mechanics rules:

82 proving Financial Reports are Properly Functioning Logical Systems,
http://xbrlsite.azurewebsites.net/2019/Library/ProvingFinancialReportAreProperlyFuncioning.pdf
83 Distinguishing Between Properly and Improperly Functioning Logical Systems,
http://xbrlsite.azurewebsites.net/2020/master/sfac6/SFAC6-Impediments.pdf

84 XASB Financial Reporting Scheme, http://xbrlsite.azurewebsites.net/2020/reporting-
scheme/xasb/documentation/Home.html
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