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ABSTRACThis document strives to illuminate tistructure and dynamics of a financial report

for software engineers This document outlinesraopen sourcemethod of implementinga
standard digital financial report using the XBRL technical syntax leveraging the extensibility
features of XBRL which follothe forthcoming OMGStandard Business Repdfodel (SBRM)

This document itself is not a methodology, rather this document will be used to back into a
methodology which can be used to implementm@ A IA Gt FAYIlF yOALFf NBLI2 NI
choiee. The intent of this document is to summarize knbaw. This knowhow, when
documented in the form of a usefuhethod, eliminates the needfor others tore-invent the

wheel Rather than rénventing the wheel; others can simply leverageell-thought-through,
world-class approach that has beedesigned, created, rigorously tested, andarefully
engineered leveraging approachdést have been proven to workesults These best practice
approachesand techniquesthat has been generallgemonstrated as superior to anknown
alternatives because¢he techniquesproduce results that are superior to those achieved by
other means or because it has become a standard way of doing taregdocumented in this
resource. It is anticipated that othes will improve upon this method over time.

1 OMG, Standard Business Report Model (SBRit)s://omgwiki.org/SBRM/doku.php
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One type of practical knowledgekaow-how; how to accomplish something. This document
explains how to accomplish somethinghings can be explained formally such as in a formal
academic paper by trained scholars or specialists wittpdegertise. This is not a formal
academic paper. Things can also be explained informally, in more practical terms based on
experimentation of a practitioner trying to figure something out. That is wigtredoing in

this paper. Ourhope is that an academic or schol@no has deep knowledge in accounting,
math, and knowledge engineeringlisee whatwe aretrying to explain here ando a better

job thanwe have been able to doThis isour best shot.

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

A methodology does not set out to provide a solutioA. methodologyis, therefore, not the

same as a method. Instead, a methodology offers the theoretical underpinnings for
understanding which method, or set of methods, or so called "best practices" can be applied to
a specific case, for example, to calculating a specific resulbesA practiceis a method or
technique that has been generally accepted as superior to daynakives because it produces
results that are superior to those achieved by other means or because it has become a standard
way of doing things, e.g., a standard way of complying with legal or ethical requirements.

A meta model and documented method wiklp those attempting to implement XBRhsed
financialNB LJ2 NI A y 3 G 27 Weedly K I gSS (12K SINBE ©

This document explains a provdmest practices basedpen sourcanethod forcreatinga high-
fidelity, highresolution, withverifiably highquality XBRibased digital financial report when
the extensibility features of XBRL are leveraged maximizing capabilities feerifying the
guality of the financial repontising automated machinbased processesilt is intended that
this specifically defineanethod will contribute tothe creation ofan implementation
independent methodology for creating such financial reports.

Deriving this Method

The creatiorof this method is an engineerirgdgsignprocessexercise, not a philosophical
exercise, political discussion, or religious debdfbis method wasonsciously and deliberately
derived by taking the best pctices of many implementations of XBRL related to financial
reporting, take the practicethat are proven to be superior to other practices, avoiding
practices that are found to causmdesirable results or otha@ssues, and combining all known,
proven, and tested best practices into this dnglementationmethod. This method can be

2 Wikipedia,Methodology https://en.wikipedia.org/wiki/Methodology
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effectively used for XBRhased reporting using the US GAAP and IFRS reporting schemes to the
SEC or IFRS reporting to the ESMIdst importantly, this method is safe and reliable for
implementation within individual economic entities for accounting process aat@n and the
automation of reporting processes.

An objective of this method to have high precision and high coverage as defiri@d\bgria

Keet, PhDin her textbookAn Introduction to Ontology EngineeringAnother objective of this
method is to be cosistent with the forthcoming OMG Standard Business Report Model
(SBRM) The problem statement summary in section 6.1 Problem Statement, page 19 of the
Standard Business Report Model (SBRM) Request For Prapusay helpful in understanding
both the problem and the solution to the problem.

Logical Conceptualization of a Financial Report

A financial report is an allowed interpretation of an expression of the financial position and
financial performance of ancenomic entity per some set of statutory and regulatory rules.
Hereto-for, that expression has been in a form that is only readable by humans. However, XBRL
and other machingeadable formats change that, making those expressions readable by both
humansand by machindased processes.

SingleSY G NB | O02dzyiAy3d A& K2g WSPOSNEB2YSQ g2dA R
was done before doublentry accounting was invented. Doubdatry accounting was the

invention of medieval merchants and wasfidocumented by the Italian mathematician and
Franciscan Friar Luca Pacioli.

Doubleentry 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 systenm Better,
double-entry accounting has a side effect of clearly firewalling errors as either accident or
fraudf. This then leads to aaudit strategy Doubleentry accounting is how professional
accountants do accounting.

3 Distinguishing Between Good, Less Good, Bad, and Worse Orltkéothings
http://xbrl.squarespace.com/journal/2019/9/6/distinguishinetweengoodlessgoodbad-andworse
ontology.html

4OMG,Standard Business Report Mo@BRM)https://omgwiki.org/SBRM/doku.php

5 OMG,Standard Business Report Model (SBRM) Request For Pr@aogall Ohttps://www.omg.org/cgk
bin/doc?bmi/201306-04

8 lan GriggTripleEntryAccounting https://iang.org/papers/triple _entry.html
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An XBRbased financial repoftisnot only a machingeadable format; it also is a machine
readable logical system and has the potential to be a-defiined and fully expressed logical
system. A weltlefined logical system, when fully expressed, will be properly functioning and
demonstably consistent, valid, sound, and complete. These properties can be leveraged to
offer a systematiaudit strategy for XBRbased financial report

Essentially, an XBRhsed financial report is a set of declarative statements provided in global
standad XBRL format. Logic programming software applications such as Prolog, Datalog, Clips,
and Answer Set Programming can provide feedback as to whether these statements are
consistent, valid, sound, complete and otherwise properly functioning. Even X&fisgors

and XBRL formula processors can effectively prove that-K&eld financial reports are

properly functioning to a large degree.

Understanding the Problem and the Solution

In promoting XBRhased digital financial reporting specifically; and mozaeayally new

modern approaches to accounting, reporting, auditing, and analysis in a digital enviromment
generaj we first have to make a case thetwme sort oproblem existsshow thata solutionto

that problem is availableandshowthat the solutin bringsoverwhelmingbenefitsbeyondthe
cost of change and cost of ongoing @& maintenance of the new solution

A general purpose financial report is a higkelity, highresolution, highquality information
exchange mechanism. The report is a congiam 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 ondition and financial performance of an economic entity. There are a
number of different financial reporting schenfet)S GAAP, IFRS, IPSAS, GAS;FARr
SMEsetc.

Financial reports are not uniform. Financial reports are not forms, they have variability. This
consciously allowed variability is an essential, characteristic trait of robust reporting schemes
such as US GAAP, IFRS, and others. This allowed vacabiiitputes to the richness, high
fidelity, and highresolution 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

" Charles Hoffman, CPNarrative Explaining Logical Conceptualization of a Financial Report
http://xbrisite.azurewebsites.net/2019/Framework/NarrativeConceptualization.pdf

8 Charles Hoffman, CPAuditing XBRbased Financial Reports
http://xbrisite.azurewebsites.net/2019/Library/AudtingXBRLBasedFinancialReports.pdf

9 Comparison of Financial Reporting Schemes High Level Concepts
http://xbrisite.azurewebsites.net/2018/Library/ReportingScheni231812-30.pdf
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schemes. Different repdrig styles, different subtotals used to aggregate details, and using
some specific approach given a set of allowed alternatives are examples of variability.
+ NAFOoAfAGE R2S&a y2G YSFIY aF NDAGNI NBE 2NJ aNI Yy

Consider this scenario: Two public companies, A and B, each have knowledge about their
financial position and financigerformance They must communicate their knowledge to an
investor who is making investment decisions which will make use of the comioifoeethation

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,set¢hey 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 stdards, and vice versa; and similarly for the investor and
public company B.

This method uses machisreadable business rules to "channel” and therefore control
variability, keeping the variability within standard limésd permissible alternativesThat

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 compaigorithm can

understand also assists you in understanding the world better; weeding out flaws in your
understanding, mythsand misconceptionabout accounting and reporting standards

Thinking of this scenario it is easy to begin to seettivecet spof of XBRO A OF Lithith £ A G A S &
are:

1 Exchange ofich, complex highfidelity information: The information exchange
transaction type for which XBRL was designettis complex and high-fidelity
informationas contrast to a simple information transactiohlow fidelity.

§ Zerotovery lowtolerance forerror ! & | OO2dzy Gl yia &tickand Ay T2 NI
tie€¢ | yoRs castand fod ¢ ¢CKSNBE &aK2dz R 6S y2 YIGKSYI {
inconsistencies, contradictions, or other such anomakighkin a financial reportXBRL
has a lot of expressive power.

1 Information variability, flexibility, reconfigurability XBRL wammtentionallydesigned to
handle the variability of financial reporting. A financial report is nogia form.

Informationreported might not be uniform But that is not to say the information does
not follow patterns and is arbitrary and randoriror example, various intermediate
concepts(subtotals)might be used to summarize basic concept8RL offers flexibility
where flexibility is necessaryBut this variability must be controlled and managed to
keep reports within permissible boundaries.
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1 Reliabilityis about getting consistent results each time an activity is repeated.

1 Accuracyisaboutidentifying the correct target. Accuracy relates to correctness in all
details; conformity or correspondence to fact or givgumality, condition; deviating
within acceptable limits from a standard\ccuracy means with no loss of resolution or
fidelity of what the sender wishes to communicate and no introduction of false
knowledge or misinterpretation of communicated information.

1 Precisionis the closeness of repeated measurements to one another. Precision involves
choosing the right equipment and using that equipment properly. Precise readings are
not necessarily accurate. A faulty piece of equipment or incorrectly used equtpmen
may give precise readings (all repeated values are close together) but inaccurate (not
correct) results.

1 Fidelityrelates to theexactness oloyal adherenc®f facts and details with which
something is copied or reproduceHBidelity relates to théaithful representation of the
facts and circumstances represented within a financial report properly reflect, without
distortion, reality. High fidelity is when the reproduction (a financial report) with little
distortion, provides a result very similar the original (reality of economic entity and
environment in wich the economic entity operates).

1 Integrity is the quality or condition of being whole or undivided; completeness,
entireness, unbroken state, uncorrupt. Integrity means that not only i éeceof a
financial report correct but all the pieces of the financial report fit together correctly, all
things considered.

1 Resolutionrelates to the amount of detail that you can see. The greater the resolution,
the greater the clarity.

1 Completeressrelates to having all necessary or normal parts, components, elements, or
steps; entire.

1 Correctnesselates to freedom from error; in accordance with fact or truth; right,
proper.

1 Consistencyelates to being compatible or in agreement with itsalfwith some group;
coherent, uniform, steady. Holding true in a group, compatible, not contradictory.

Gonsider the notion of XBRL asigh-fidelity knowledge medi®. Just like worebf-mouth, a
book, or a video; XBRL enables some knowledge bearer tatikpavledge on some
knowledge receiver using some knowledge meX&RL is a highdelity knowledge media

P uUnderstanding that XBRL is a Knowledge Media,
http://xbrl.squarespace.com/journal/2017/1/16/understandintipat-xbrl-is-a-knowledgemedia.html
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In their bookBlown to Bit&!, Philip Evans and Thomas S. Wurster point out the new economics
of information. In the past, you could have reamtrichness, but typically not both at the same
time. The internet completely changed this economic equatikeachs access to information.
Richnesgelatesto quantity, timeliness, accuracy and varié¢hglelity, resolution)of

information. Word of mouth tends to be the richest information, but the reach can be lower.
Books have excellent reach, but less richness. With XBRL you can have excellent reach and
richness.

Considering all of the above, there aveo keyideashereto highlight:

1 First,as applied to financial reportinthe taskis tocommunicatea rich set ofinancial
information of an economic entityvith high-fidelity, highresolution, andhearperfect
accuracy and reliability.

1 Secondeach knowledge media has advages and disadvantages g choice of
mediummatters.

Letusborrow an idea from the philosopher Albert Borgn¥arSuppose thatvhat we aretrying
to communicate is a symphonyl'o communicate thatymphonywe can chooseo usesheet
musicof the symplony, a recording of the symphorput onto a CDan MPEGA4 file which has
an audio and video recording of the symphony performarmeea music critic's review of a
performanceof the symphony

It takes specific and different skills to communicate the symphareach medium and
consequently to ingest the symphomgpresentedin aparticularmedium. The easiest
digestion is to drop a CD into a CD plagmd thensimplylistening to the music ahe
symphony Reading thesheet musi®of the symphonyequires more skill.

Which media has perfect fidelity@hich has the least loss of resolutls it the sheet musi
Maybe a recorded performance of atementary school orchestraWell, that depends

Thankfully, with regard to financial reports we have an easier situaBoniety haspent
hundreds of years working through the details and have reached general agreement on
standard concepts to describe the financial position and financial performaname @conomic
entity. Particularly over the past hundred years with the rise of standard reporting schemes
such as US GAAP, UK GAAP, and International Financial Reporting S{#RR&)AsImost
everyeconomic entityhas a staff of persons dedicatedpooducingfinancialreports based on
suchstandards. There are also persons who wish to receive and utilize these regparts

11 Philip Evans and Thomas S. WursBtown to Bitshttps://www.amazon.com/BlowrBitsEconomics
Information-Transforms/dp/087584877X

2 Albert BorgmanHolding on to Reality
https://www.press.uchicago.edu/ucp/books/book/chicago/H/bo3640475.html
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understand those standardmnd therefore themeaning of thanformation conveyed by the
financial reports

We now havea"new meda" that is better suitedn this digital ageo the task than the "old
media" of papetbased reports or what amounts temaper such as PDF or HTML filééth
structured formats such as XBRL it is easier for madtwsed processes to work with reported
financial informatioreffectively.

XBRL is an information encoding language, a new mediasuited to the task of transferring
financial informatiorbetween people and systenms a digital environment

In a perfect worldcomputers would perform the tnaslation of a financial report from the
humanreadable representation into a machimeadableand more importantly a machine
understandableaepresentation. Likewise, computers on the receiving end would ingest this
reportedinformation in a way that brirgydesired value to the people who wish to understand
and use tlat information. In this perfect world, aither creator nor consumer of the

information should need to get involved in this translatiprocessrom humanreadable to
machinereadableinformationand back again. Therefore, to them, the choice of syntax and the
complexity or simplicity of the information model shouldréallymatter. It should just work.

From the point of view of thesstakeholderstheir fundamentalinterests, perceptions,
positions, and riskare straight forwardand rather easyo describe:

1 Will the medium allow me to expresbe information thatl wish to expres3

1 Can I findthe information that | amooking for at the level of detaihat | needn the
financial repor?

1 Can kompare informatiorbetween periods of an economic entity or between
economic entities as of some period?

1 Can I dallthis safely, reliably, predictably, over and over again without error?

Howall thisworks shoull be left to technical specialistgho are skilled in engineering
processes and can, in fact, make such a system work relrsfidy all, we have put man on the
moon. Clearly there are many technologies thetve beermade to work, expressing
informationwithin a financial report is rather easy by comparison.

Yet we do need professional accountants, financial analgegsilators, investorsand other
less technical stakeholders of a domain to communicate what they might need from such a
system.
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But we dorit want financial people reviewing technical architecture of taxonomyor
ontology to determine if that architecture is best suited to meet the needs of the donmEiey
simply are nogualifiedto have an opinion

We wantfinancial professional® review howthe systenmperformsand to provide an opinion
as to whether a system meets their neeasnot. So, there does need to be an ability for
business domain professionals that have a problem and the technical professionals that
understand how to solve that probleto communicate Both groups of business and technical
stakeholders tend to have an inratinderstandhg oflogic. Logic is the basis for
communications between these two groups of stakeholders.

Sadly, softwareéodaywhich is used in such a systésmot yet good enougtso financial
professionals cannot understand, or even believe or compnei®w such a system could
possiblyevenwork. And the reasons software is not good enough yet are not a mystery. One
of the primaryreasons that no such software yet exists is ek ofa well-suited information
model that can be represented in XBRAndso, it is difficult to have software that utilizes such

a model when the model does not yetenexist

Another reason such software does not exist is that XBRL is-utiiezed generally because
XBRL is poorly understood third reason such softave does not exist is that the metadata
that would drive such software and make it work appropriately has not been created yet
because people tend to not understand XBRL and that it actually provides the means to
represent that needed metadata.

XBRL is aontology-like thing 3 that has capabilities far beyond the belief or comprehension of
Y240 odzaAySaa LINRPFSaaAirzylfta yR GSOKYyAO!f
OKAO1SY 2NJ GKS S33¢ (eSS 2F | aArddad GAzy o

Now webegin tosee the need forame sort ofmethodology. A methodology can help
illuminate the structure of a financial reporiVith that methodology, some method for making
the promise of XBRihaseddigital financial reporting a reality can be creatéested, and it can
be determinedif the system is meeting the needs of system stakeholders

Once you read the method, you can decide if the method might work. Even better, if you use
software that employs this method and you are happy with how the software works; that will
help you umerstand why the method might be rather useful.

B Enhanced Description of an Ontoldike Thinghttp://xbrl.squarespace.com/journal/2019/7/19/enhanced
descriptionof-ontologylike-thing.html
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Objective of this Method

The objective of thenethodfor creating XBRhased digital financial reporighen the

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

the use of automated machinleased processes, maximize the ability to analyze reported
informationreliably and safely using machibased processesnd maximize the verifiable

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

derive maximum benefiising machinéase processesThismethod isabout the structural,
mechanical, mathematical, and logical dynasro€ the report. Thismethodis not aboutthings

like verifyingwhetherthe amount reported foy say, the report lineitend /  a K | yR Ol &K
SlidzA @1 £t Syta¢ | NBE O2NNBOG @

It is the intent that this method will be used to create a syntax independent and
implemeniation independent methodology in the future.

Intended Scope ofthis Method

To reiterate in more detail to be sure it is clednris methodology is abouwtontrolling and
verifyingthe structural, mechanical, mathematical, and logical dynamiesfisfancial

report. Structure, mechanics, mathematics, and logic are all objective in nature and relate to
the financialreport itself and not what goes into the financial report.

What information goes into a financial report and where that informatiopressented many

times can be subjective; open to interpretation and judgement of the professional accountants
creating the report. Facts reported can never be verified as being free from error or fraud
simply by using this methodShould financial reportse 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 oXBRtbased financial reports should enable professional accountants and
auditors eviewing reports to do so thoroughly and completely and usingrttaghod will
contribute to that end. However, while this method is helpful and perhaps you can even say
necessary to meet that objective, it is not sufficient to meet that objective.

Restating once again, it is intended that this method will contribute to tleatoon of an
implementation independent methodology. But this specific method employs the XBRL
technical syntax.
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Principles

Principles help you think about something thoroughly and consistently. Overcoming
disagreements between stakeholders and even imitgroups 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.

I aadl 1 SK2f RS Nhas 4 destedl yhteresy. S Andthér 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 assumptionsworld view for thinking about the system.

CKA& GFNIYSE2N] F2NJ I ANBSAy3IE KStLAd GKS 02YYdz
decreases dissonance. This is about bringing the system into balance, consciously creating the
appropriate equilibrium/lalance.

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

1. Prudence dictates that using information from an XBR&edfinancial report should
not be a guessing game.

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

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

4. The only way to achieve a meaningful exchange of informatidimowi 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. Forcng software engineers to imply information is to be avoidé&kerived
and implied are not the same things.

6. Many, but not all, aspects oinfancial eports can be guaranteed to be defect free using
automated machinebasedprocesses to the extent that machimeadable rules exist
which software can leverage

7. When possible to effectively create, machibased automated processes tend to be
more desirable than humabhased manual processes because machine procdssels
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 mackiased processes and

M wikipedia,Six SigmaSigma Levelgitps://en.wikipedia.ag/wiki/Six_Sigma#Sigma_levels
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humanbased processes. Machines shouddrform tasksthat machines do best;
humans shoulgerform taskghat 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 dbwing such an inconsistency.

Comparison of Reporting Schemes

To help the reader understand that financial reporting schemes have pattemgut together

a comparison of six different financial reporting schefied he sideby-side comparison allows

you to compare and contrast different reporting schemes to see the similarities and differences
between the higHevel concepts of these reportilgghemes. Some of these reporting schemes
have been represented using XBRbthers have not.

IFRS issues d by IASB UK GAAP Issued by FCR IPSAS issued by IPSASB GAS issued by GASB FAS issued by FASAB
https://s ifrs https://voww.fre.org.uk Ditp://www fasab
International Financial Reporting UK Accounting Standards Federal Accounting Standards
Standards (United States)
hitt ifrs https://venw.gov.uk/government/ hitp:/ fasab,
‘‘‘‘‘‘‘‘‘ Jlist-of -standard corporation-tax- ns-resources/2018-handbook- nt-by-chapter

technical i brl-and blic-sector-

i

cbrl https:, . jsn/GASE/Pa
9e/GASBSectionPagefcid=1176160
042391
Conceptual https://viviw.fosb.ora/pdH/con6.at Rttos://wwr. https://www.gasb.ora/cs/Contentse | hitp://files.fasab.oov/pdfiles/
Framework les/oubli Jes/a10- rver?c=GASRContent CRcid=11761 | handhook_sffac_1.pdf
1PSAS-01 1.pdf BY
Pa
of-Ireland-(Marc] X
Approximate About 10,000 public entities; About 27.9 | Estimated to be about 10,000 listed 5.7 million private sector Unknown, estimate at least Estimated 90,000 state and local The Federal Register indicates
number of million private companies in U: 8,500 | companies in Europe perhaj 0,000 businesses 100,000 based on state and governmental entities in the US. there ar rer 4
reporting entities | private companies with 500 employees | globally; probably 25 miss: local g b

or more; 320,000 not-for-profit entities. | small and medium (SME) e us.
ore

globally or meor

Economic en it Economic entity; reporting entity
Statement of Financial Fosition Statement of financial position I posit
Statement of Income Statement of profit or loss ial

o

ch
Statement of Cash Flows Statement of cash flows Statement of cash flows Cash flow statement Statement of cash flows
Statement of Changes in Equity Statement of changes in equity Statement of changes in equity Statement of changes in net | Statement of changes in net

assets/equity position

Statement of Comprehensive Income Stats t of comprehensive income Si of

What might seem striking to neaccountants, maybe even to accountants, is the similarity
between the reporting schemes at a high level. Clearly all repodtitemes have the
accounting equation at the highest level: Assets = Liabilities and Equity. THevagboncepts
provide the breakdowns of Assets, Liabilities, and Equity used by that reporting s¢heme

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

15 Charles Hoffman, CP8@pmparison of Financial Reporting Schemes High Level Concepts
http://xbrisite.azurewebsites.net/2018/Library/ReportingSchen#31812-30.pdf

18 Charles Hoffman, CPXBRIbased Digital Financial Reporting Profiles &wheral Business Reporting Profile
http://xbrisite.azurewebsites.net/2018/Library/Profile®01810-22. pdf

17 Charles Hoffman, CPRoward a Formal Machine Readable Ficial Reporting Scheme Mogdel
http://xbrl.squarespace.com/journal/2019/9/5/towareb-formal-machinereadablefinanciatreporting-
scheme.html
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of a financial repoff. Such a metanodel of a financial report enables the efficient creation of
software that is approachable dreasy for professional accountants to use.

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

Poka-yoke (Mistake proofing)

Pokayoke is a technique used to prevent mistakes through smarter design-yodket is a

Japanese term that means "mistageoofing”. A pokayoke is any mechanism consciously

added to a process that helps an equipment operator avoid mistakes. Its purpose is to eliminate
defects by preventing, correcting, or drawing attention to humaroesras the errors occur.

For example, consider the grapHibelow. You want someone to plug the plug into the
receptacle such that positive and negative match up; inadvertently reversing this would have
catastrophic consequences. In the top graphitice that it is possible to make a mistake but

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

negative receptacle and plug.

=L
0 || BT

Smart design means less user erréract set@re a mechanism for implementirpokayoke, or
mistake proofing XBRtased information. Primitive object structure, mechanical relations,
mathematical relations, logical relations, and even some accounting relations must make sense
relative to other primitive objectsFact setand the structured nature of XBRL make

implementing these mistake proofing techniques possible with financial report creation
software.

Doubleentry accounting is a type of pokeke mechanism used by professional accountants.
The first recorded use of doubkntry accounting was in 1211 AD by a bank in Floréncthe

18 Charles Hoffman, CPW@nderstanding the MetdModel of a Financial Report
http://xbrl.squarespace.com/journal/2018/12/20/unefstandingthe-meta-modelof-a-financiatreport.html
¥ Wikipedia,Pokayoke https://en.wikipedia.org/wiki/Pokayoke

20 process Exangix Sigma Tooldoka Yokehttp://www.processexam.com/siksigmatools-pokayoke

2! Geoffrky Alan Leé&he Development of Italian Bookkeeping 121300, Wiley
https://onlinelibrary.wiley.com/doi/pdf/10.1111/].14676281.1973.tb00183.x
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foundational basis of doublentry accounting is straightforward. Quoting David Ellerman from
his paperfThe Math of Doubk&Entry Bookkeeping: Part | (scaldfs)

GDAGSY |y Slidd XAdy 1 d& BGIXAR K20 &R®aAiaoftsS G2
Slidzr iA2y YR KIFE@S AG adAtt K2ftR® ¢g2 2N Y2

YR a2 (GKS STl KIFIYR &aARS 2F GKS Sljdz2 G6A2y aGgo
NAIKG KFYyR &ARSX 28F 10éK So (SHj Sizl /(iwkeRfrfl atcadtidR The Ay R 2 c
reason that doubleentry accounting is used, as contrast to singiery accounting, is double

SYGNe | O02dzyiAy3aQa OFLIoAfAGE (2 RSDo®BG SNNEN.
entry acounting is smart design.

Understanding Ontology
The following definition of ontology is taken from the textbd@htology Engineerirfgby Elisa
Kendall and Deborah McGuinness:

Ontology- a model that specifies a rich description of the

T terminology, concep, nomenclature;
relationships among and between concepts and individuals; and

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

relevant to a particular domain or area of inésst.

But as | pointed out, there are many different approaches to representing the information
found in what many people call an ontoladdy Further, there are many different ontolodjke
things.

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

or may not have ever heard the term at all. Those familiar with XBRL might be familiar with the
GSNY Ww. . w[ (lFlE2y2Y&Qod Cdzy Rl YSyGltftes |y 2yaz2
can refer to and manipulate. h& artifact can exist in any number of physical formats. But the

essence is that an ontology is a lebased classification system representation of information

that a computer can process.

22 David EllermariThe Math of DoubkEntry Bookkeeping: Part | (scalats}p://www.ellerman.org/the-math-of-
double-entry-bookkeepingpart-i-scalars/

23 Elisa Kendall and Deborah McGuinnéstology Engineerindnttps://www.amazon.com/OntologsEngineering
Synthesid ecturesSemantic/dp/1681733080

24 Chris Irwin Davis, PhDntologies, Taxonomies, and Baafh, My!
https://www.linkedin.com/pulse/ontologiegaxonomiesbearsohmy-chrisirwin-davisphd/
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Ontology -Like Things

The different types of classification systems form a spectrum. Some knowledge engineering
textbooks refer to this as thentology spectrurf?. Michael Uschold's insightful explanation of
an ontologies his presentatio@ntologies and Semantics for Indudfnyses the ternmontology-

like thingto describe this spectrum. Here is a graphic of the ontology spectrum or ontbkegy
things:

Lightweight ontologies: Less formal, weaker Heavyweight ontologies: More formal, stronger expressiveness and therefore reasoning capabilities.

expressiveness and therefore reasoning capabilities.
Ontology
Define formal Define rules that

“is-a" . g L Define express
Define formal Define Definevalue R ke
class/type, 7 _ 2 = disjointedness, mathematical
2 instance properties restrictionsusing Oy R %
equivalent s transitivity, inverse, relations, data
class/type which and data types, has-a, part-of quality constraints,
£ provides facts dimensions cardinality 5 3 J
relations relations general logical

between terms constraints

Dictionary,
List, or
Catalog

Define
“narrower
term” and
“broader
term”
relations

Define
terminology,
concepts,

Informal
relations
between

terms

glossary,
nomenclature

The following is an enhanced description of an ontolbkg thing that is approachable to
business professionals. Thididéion is inspired and synthesized from the basic textbook
definition of an ontology provided i@ntology Engineeringy Elisa Kendall and Deborah
McGuinness; Michael Uschold's insightful description of an ontei&gythings in his
presentationOntologes and Semantics for Industgnd Shawn Riley's description of an
ontology's common components {Bood OleFashioned Expert Systems (With or Without
Machine Learningy. Adding a few other odds and ends, | came up with the following
definition:

Anontology or ontologylike thingis a model that specifies a rich afleixibledescription of the
important relevant

T terms (terminology, concepts, nomenclature; includes primitive terms and functional
terms);

1 relations (relationshipsor associationamong and between concepts and individuals; is
a relations, hasa relations; other properties); and

T assertions (sentences distinguishing concepts, refining definitions and relationships
including constraints, restrictions; axioms, theorgmestrictions); and

25 0Ontology Spectruphttp://xbrl.squarespace.com/journal/2019/4/27/ontologgpectrum. html

26 Michael UscholdOntologylike Things for Industnttp://xbrl.squarespace.com/journal/2019/7/13/ontology
like-thingsfor-industry.html

27 Shawn RileyGood OleFashioned Expert Systems (With or Without Machine Learning)
https://www.linkedin.com/pulse/goodold-fashionedai-expertsystemsshawnriley/
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T world view: (reasoning assumptions, identity assumptions)

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

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

terms, relations, and assertions explicit, so that both humans and machines can have a
common understading of what those terms, relations, and assertions mean. "Instances" or
"sets of facts" (a.k.a. individuals) can be evaluated as being consistent with or inconsistent with
some defined ontologyike thing created by some community. The level of acgynaecision,
fidelity, and resolution expressively encoded within some ontoldgy thing depends on the
application or applications being created that leverage that ontoldggy/thing.

Describing a Logical System

One type obntology-like thing is dogical theory(a.k.a logical syste Alogical syster?

(logical theory) enables a community of stakeholders trying to achieve a specific goal or
objective or a range of goals/objectives to agree on important common mostelgtures, and
statements for capturing meaning or representing a shared understanding of and knowledge in
some universe of discourse.

A logical system or logical theory is made up of a setadels structures terms, associations
assertions andfacts. In very simple terms,

1 Logical theory A logical theory is a set ofodelsthat are consistent with that logical

theory.
1 Model: A model is a set dftructures A model is an interpretation of a theory.
Structure A structure is a set aftatements which describe the structure.
1 Statement A statement is a proposition, claim, assertion, belief, idea, or fact about or

related to the universe of discoursélhere are four broad categories of statements:

o0 Terms Terms are statements that define ideas used by the logical theory such as
GraasSiaes aftAlFLOATAGASEAET YR aSldzaGee o

=

28 Chales Hoffman, CPAJnderstanding and Expressing Logical Systems
http://xbrl.squarespace.com/journal/2019/9/25/understandirand-expressingogicatsystems.html
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0 AssociationsAssociations are statements that describe permissible
AYOSNNBfFGA2YAaKALIA 0Si06S Softhelb&ldpe (0 SNY A A& dz
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0 Assertions Assertions are statements that describe whatdeo be
LCX¢1l 9bX9[ {9 (eLlsSa 2F NBfllA2yaKALA &dzO
for-profit THEN net assets =assetsA 0 Af AGASAT 9[ {9 laaSiaa

0 Facts Facts are statements about the numbers and words that are provided by
aneco YAO SyGAaide gAGKAY GKSANI FAYIFIYOALf N
consolidated legal entity Microsoft as of June 20, 2017 v244,$86,000,000
expressed in US dollars and rounded to the nearest millions of dollars.

A logical system can have highloéav precisionand high to lowcoverage Precisions a
measure of how precisely the information within a logical system has been represented as
contrast to reality for the universe of discours€overages a measure of how completely
information in a bgical system has been represented relative to the reality for a universe of
discourse.

Precision and Coverage of Ontology -like things

In her bookAn Intraduction to Ontology Engineerifiy C. Maria Keet, PhD, provides discussion
about what constitutes a good and perhaps a-sotgood ontology. She discusses the notion
that a syntax error in an ontology is similar to computer code not being able to congfike.
discusses the notion of logical errors within an ontokigg thing which cause the ontology to
not work as expected.

Finally, Keet discusses the notiongocisionand coveragewhen it comes to judging whether
an ontology or ontologyike thing isgood or bad and provides a set of four graphics that drive
this point. Precision can be low or high; coverage can likewise be low or high.

You get a good ontology when the precision of the ontology is high and the coverage of the
ontology is high.Precsionis a measure of how precisely you do or can represent the
information of a domain within an ontologjike thing as contrast to realityCoveragas a
measure of how well you do or can represent a domain of information within an ontdikegy
thing.

29C. Maria KeetAn Introduction to Ontology Engineeringages 0,
https://people.cs.uct.aza/~mkeet/files/OEbook.pdf
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If you represent the things that you should represent (i.e. your coverage is good) and you do so
such that the ontologyike thing accurately represents reality, then you get a good ontelogy

like thing. But if an ontologlike thing cannot do what it shdédi be able to do then it is a bad
ontologylike thing. And things can go wrong when you have high precision but not enough
coverage or if you have low precision with high coverage or things can become really bad if
neither your precision nor coverage amhat you should have created given the goal you are
trying to achieve.

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

Y
< N

r"q Universe of A
Discourse

High precision, High coverage (Very good) High precision, Low coverage (Less Good)
All important aspects of reality related to some . . . .

. . . . While all important information represented could
universe of discourse necessarily to achieve b di isel d: oth
some goal or objective or a set of ! e represelnte 15 |:i‘rer.lse.\j.r represented; ot‘ er
goals/objectives have been effectively and important information with respect to a universe
properly represented. of discourse which could be represented has not

been represented.
|
Low precision, High coverage (Bad) Low precision, Low coverage (Worse) Low precision, Low coverage (Inadequate

Information that does not exist in reality from the Information that does not exist in reality (i.e. pink) language)
domain of discourse or information that is is represented (i.e. green) and significant The representation language used does not have
unimportant from the domain of discourse (i.e. important information has not been represented _th@ expressive power to feDfE'?Ent the information
pink) is represented (i.e. green). related to some universe of discourse. important to the universe of discourse necessary

to meet the goal(s) and objective(s) of the system.

And so, precision and coverage matter when it comes to creating an ontbkegihing.

Ontological Com mitment

Anontological commitmentis an agreement by the stakeholders of a community to use some
ontologylike thing in a manner that is consistent with the theory of how some domain
operates represented by the ontolodike thing. The commitment is madke order to achieve
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some specific goal or goals established by the stakeholders in a community sharing the
ontologylike thing.

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

Testable and Provable Logical System

Testing is used to b&ure an ontologylike thing has good precision and good coverage. The
ontologylike thing and instances (values) created per that ontolitkgy thing form a sharable
conceptualization or logical systéfihat can be tested and proven to be:

1 Consistent(no assertions of the system contradict another assertion)
Valid (no false inference from a true premise is possible)
1 Complete(if an assertion is true, then it can be proven; i.e. all assertions exidig in t
system)
Sound(if any assertion is a theorem of the system; then the theorem is true)
1 Fully expressedif an important term exists in the real world; then the term can be
represented within the system)
Think of a logical system thatdensistent, valid, complete, sound, and fully expressed. Now,
imagine removing one assertion from the system. Removing that one assertion could let
incorrect information into the system which would cause information quality issues.

Ontologylike things fo accounting, reporting, auditing, and analysis require fgghlity and
therefore they require highly expressive ontolelige things.

Overview of Method

The following is an overview ofidparticularmethod for creating XBRiased 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 documeéirst, a brief

description of the pieces and functions of the theoretical model amipged in the form of a
bulleted list. Second, a narrative is provided which explains how the pieces of the theoretical
model fit together and further explains the function of each piece.

1 XBRL technical syntaxplicitly use the global standaX@BRL tdmical syntaxvithout
deviation.

1 Profiles Explicitly and conscioustgstrict XBRL technical syntaxdsfine pofiles to handlehe
inconsistenimplementationdetail differences

30Wwikipedia,Logical Systenhttps://en.wikipedia.org/wiki/Logic#Logical systems
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Business report metaneta model Explicitly and consciously abide ty financial report meta
meta modelwhich abides by the business report meteeta model.

Categories of report element€xplicitly ategories of report elements: Network, Table, Axis,
Member, Line Items, Abstract, Concept.

Model structure relationsrules: Explicitly andtsictly enforce relations between categories of
report elements using model structure rules.

Reporting stylesExplicitly define all allowedariability withinreporting styles in advance.
Concept arrangement patternsExplicitly define &#dwed concept arrangement patterns in
advance.

Member arrangement patternsexplicitly define allowed member arrangement patterns in
advance.

DisclosuresExplicitly define all disclosures in advance.

Topics Explicitly define all topic which are used taanize disclosures in advance.

Disclosure mechaniaailes. Explicitly definghe integrity, resolution and fidelity afisclosure
mechanical, structural, mathematical, logical, and accounting relationships in acicaraie
disclosures

Reporting checkét rules. Explicitly define reporting checklisReporting checklist rules enforce
statutory and regulatory reporting requirements to the extent that these reporting
requirements can be automatedOthercompliance and governance rulean be included in

this checklist or provided within a separate checklist. Rules which cannot be checked using
automated processes are to be checked using manual processes.

Mathematical relations rulesExplicitly define all mathematical relations which exist within a
report.

Class/subclass relationsiles: Explicitly define all class/subclass relations in advance.
Continuity crosscheck rulegxplicitly define all continuity cross checks for each reporting style
in advance.

Report integrity. Explicitly tesintegrity, resolition, and fidelity ofrelations between disclosures
within a reportfor overall report integrity and fidelity.

Consistency with prior reportsExplicitlytest each report against all prior reports for
consistency of between financial reports.

Consistency with peer€Explicitly test each report against a set of peer reports for consistency
between your financial report and the reports of your peers.

Templates Explicitly define templates which can be leveraged when creating disclosures within
areport.

ExemplarsExplicitly identify exemplars from other existing reports which can be leveraged
when creating disclosures within a report.
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This logical conceptualization is described in additional detail ilNtreative Explaining Logical
Conceptualization of a Financial Repgbrt

To physically represent information, you need some sort of syntax. It is not necessary to use
the XBRL technicalyntax but that is the syntax used by this method. But the XBRL technical
syntax is general. No one ever uses the complete XBRL technical syntax, implementations use
parts of that syntaxProfilesare used to partition the implementation details. Aofile is a

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

Thebusiness report metanodeP?is used for two things. First, it is used to map the logic of a
business report to the technical implementation of that report. Second,used to make the
implementation of a business report consistent across all profiles.

Thecategories of report elementare used to achieve the mapping between the logical model
(business report metanodel) and the physical implementation. Timedel structure relations
assist in this task.

Because there is variability allowed in the representation of financial information but because
that variability can be captured in the form of patterns, the notiomegorting stylesis used to
capture that variabity.

Each model structure has an information model that documents the pattern of how
information is arranged within a represented. This information model can be broken down into
a known set omember arrangement patternsnd concept arrangement patterns

The patterns of the set of information models of a model structure for the fragments of a
report can be identified and named. These patterns can be given names, uniquely identified,
and mapped to thalisclosuresequired by statutory and regulatory repantyj requirements.

Each of these disclosures has a sealistlosure mechanicwhich describes the structure,
mechanics, logical, mathematical, and some accounting relations of the disclosure.

Further, which disclosures are required to be provided and when per statutory and regulatory
reporting rulesand other compliance and govemnee rules arelocumented by a set of rules
which represent theeporting checklistwhich act as the universally applicable meta rules for
creation of a financial reportAny such rules that cannot be automated must be checked using
manual processes.

31 Charles Hoffman, CPNarrative Explaining Logical Conceptualizatioa &inancial Repart
http://xbrisite.azurewebsites.net/2019/Framework/NarrativeConceptualization.pdf
320pen Source Framework for Implementing XBdled DigithFinancial Reporting
http://xbrisite.azurewebsites.net/2019/Framework/FrameworkEntitiesSummary.html
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Whena report is created, the logical, mathematical, and some accounting relationships within
and between the fragments which make up a report must be intddathematical relations

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

computations within a reportClass/subclass relationsnd continuity cross checkenforce

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

Finally, a report is compareahd contrastedvith prior reports to make sure there is
consistency with prior reportsand the current report andikewise check theonsistency with
peersto make sure your report is consistent with other relevant financial reports.

Templatesand exemplarscan be levesiged as examples when representindisclosurewithin
a new report that is being created.

A report can be proven to be 100% consistent with the rules used to describe and verify a
report against that description. This is not to say that a report carebiéed to be a 100% true

and fair representation using this method. These structural, mechanical, mathematical, logical,
and accounting rules are all necessary to prove that a report is true and fair. However, these
rules must be supplemented by humagsting and perhaps even additional automatable
machinebased processes to be sure that a financial report is a 100% true and fair
representation of all quantitative and qualitative aspects of the financial position and financial
performance of an economentity.

Logical Model
The following is a detailed explanation of the logical model that will be implemented via the
LIKeaAOlf Y2RSt o lff aSOUtA2ya 2F GKS Gh@SNIWAS

completeness and to make cross referencing informatiosiexal he logical model follows the
Financial Report Semantics and Dynamics TReang theLogicalTheory Describing Business
Report*.

XBRL Technical Syntax
The XBRL technical syntax is not part of the logical model. The XBRL technical syntax will be
discussed in the physical implementation model.

33 Charles Hoffman, CPA and Rene van Egnfénencial Report Semantics and Dynamics Theory
http://xbrlsite.azurewebsites.net/2016/Library/Theot8017-06-26.pdf

34 Charles Kffman, CPA and Rene van EgmdraicalTheory Describing Business Repart
http://xbrlsite.azurewebsites.net/2019/Library/L ogicalTheoryDescribingiessReport. pdf
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Profiles
Profiles are not part of the logical model. Profiles will be discussed in the physical
implementation model.

Business Report Meta-Meta Model

The following are the details of the business report metata model. This is considered a
meta-metamodel because all reports (models) of all profiles (miadel) follow this specific
meta-metamodel.

1 Report A report is a set of identifiable facts distinguished from one another by one or
many characteristicplus information that can be used to describe and verify the logical,
mechanical, mathematical, structural, and other such relations between facts.

1 Fragment A fragment is a part of a report. A report is made up of one or many
fragments. A fragment isset of facts.

1 Fact A fact defines a single, observable, piece of information contained within a report,
or fact value, conceptualized for unambiguous interpretation or analysis by one or more
distinguishing characteristics. Facts can be a single numdb@tsrase of text, or prose
(a set of numbers and/or text formatted generally for human consumption).

1 Characteristic A characteristic describes a fact (a characteristic is a property of a fact). A
characteristic provides information necessary to descalfact and distinguish one fact
from another fact. A fact may have one or many distinguishing characteristics.

1 Relation A relation is how one thing in a report is or can be related to some other thing
in a report. These relations, often referred to asslmess rules, describe logical,
mechanical, mathematical, structural, and other such constraints. There are three
primary types of relations (others can exist):

o Whole-part: something composed exactly of their parts and nothing else; the
sum of theparts is equal to the whole (roll up).

o Isa descriptive and differentiates one type or class of thing from some different
type or class of thing; but the things do not add up to a whole.

o Computational business ruteDther types of computational businesges can
exist such as "Beginning balance + changes = Ending Balance" (roll forward) or
"Net income (loss) / Weighted average shares = Earnings per share".

1 Model structure The model structure is a type of relation that describes and can be
used to veriy fragments of a report. The model structure describes the structure of the
report fragment.

1 Fact TableA fact table is a set of facts which go together for some specific reason. All
the facts in a fact table share the same characteristidse facts wich are included
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within the set of facts that make up the fact table are determined by the model
structure.

1 Grain Grain is the level of depth of information or granularity. The lowest level of
granularity is the actual transaction, evenircumstance, or other phenomenon
represented in a financial report.

The following is a visual summary of the relationships between the entitegsnake up a
business report:

Report
Areport is made up of one to many fragments
one 1 many
Fragment
& fragment iz made up of one to many facts
One serfiany \"N-Iq\
& fact has one to many
characteristics, exactly one Fact Relation
walue, and zero 10 many Fragments have one to many
comments. relations between the
characteristics which make up
a fragment inceding whole-
part type relations, type-of
one 1 ny Exacthy, One ZE many type relations, and
mathematical type relations
Characteristic Value Comment

Zero th many

Zero to/many

Whole-part Type-of (is-a,

(has-part) Alrzzert oz |l S EETE]

Categories of Report Elements
The categories of report elements are not paftthe logical model. The categories of report
elements will be discussed in the physical implementation model.

Model Structure Relations
Model structure relations are not part of the logical model. Model structure relations will be
discussed in the phil implementation model.
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Reporting Styles

Reporting styles are used to adjust for the variability allowed by a financial repdmancial
report is not a ridged form. Information reported might not be completely uniform. But that is
not to say thenformation does not follow patterns and is arbitrary and randoRASB CON%
points out thatvarious intermediate concepts (subtotals) might be used to summarize basic
concepts.Reporting styles are used to group variability.

For example, a balance shie@ statement of financial position is a required primary financial
statement. However, there is a variety of forms the statement of financial position might take:

Balance sheet that distinguishes current and noncurrent assets and liabilities.

Balance sket that does not distinguish current and noncurrent assets and liabilities.
Statement of financial position provided on a liquidation basis which reports net assets.
Balance sheet of a regulated public utility that reports capitalization.

= =4 =4 A

Reporting stylegxist for US GAAPand IFRE. A finite number of reporting styles can be
defined which accounts for 100% of reports. If a new reporting style is observed which does
not fit into existing styles; a new reporting style is simply added to the list. HBelawummary

of balance sheet reporting styles for US GAAP:

Count of Reports Using Percent of Reports Percent of Reports
Code this Style Using this Style Consistent with Style
BSC

4,637 81% 98%
BSU 883 15% 99%
BSN 111 2% 99%
BSR 15 1% 99%
BSL ? ?% ?%
BSB 3 0% 100%
Unknown/Other 38 1% ?%
Total 5,734 100%

For more information on reporting styles, please see Making the Case for Reporting®Styles

35 FASBStatement of Financial Reporting Concepts Npage 47, paragraph 77,
https://www.fasb.org/jsp/FASB/Document_C/Docunt®age?cid=1218220132802&acceptedDisclaimer=true
36 US GAAP Reporting Stylettp://www.xbrlsite.com/2018/10K/USGAAPReportingStyles.pdf

3TIFRS Reporting Stylddtp://www.xbrlsite.com/2018/IFRS/IFRBeportingStyles.pdf

38 Charles Hoffman, CPMaking the Case for Reporting Styles
http://xbrisite.azurewebsites.net/2017/library/MakingTheCaseForReportingStyles. pdf
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Reporting styles should be defined in advance of creating reports. Alternatively, reporting
styles ca be detected using software algorithms by probing the report model structure.

Concept Arrangement Patterns

Concept arrangement pattern is the organization of concepts within a fragment of a report.
Goncepts can be related mathematicallyrmwn-mathematically. These relationship patterns
can be organized into groups which are referred to as concept arrangement pafiémas.
following is a summary of the more common concept arrangement patterns:

Set Facts are related nemathematically.

Rollup: Fact A + Fact B + Fact C = Fact D (a total)

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

Variance Amount (actual scenari@)Amount (projected scenario) = variance

Adjustment Originally stated balance + adjustnter restated balance

Complexcomputation: Total oil produced / Number of wells = Total production per well
w Text block A single fact is reported so that there are no relations.

The following is an example of a concept arrangement pattern:

e eegeegeee

Period [Axis]
Property, Plant and Equipment, by Component [Line Items] 2010-12-31 2009-12-31

Property, Plant and Equipment, by Component [Roll Up]
Land 1,000,000 1,000,000
Machinery and equipment, gross 2,000,000 2,000,000
Furniture and fixtures, gross 6,000,000 6,000,000
Accumulated depreciation (1,000,000) (1,000,000)

Property, plant and equipment, net 8,000,000 8,000,000

The concept aangement pattern shown above is a roll upll fragments of a financial report
can be broken down into a finite set of concept arrangement patterns. If a new concept
arrangement pattern that does not exist is discovered, that new pattern can simplgideriao
the list of such patterns.

For more information on concept arrangement patterns see the docurirterstanding
Concept Arrangement Patterns, Member Arrangement Patterns, and Report Fragment
Arrangement Patterris.

3% Understanding Concept Arrangement Patterns, Member Arrangement Patterns, and Report Fragment
Arrangement Patterns
http://xbrisite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part02_Chapter05.7_UnderstandingCo
nceptArrangementPatternsMemberArrangementPatterns. pdf
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Member Arrangement Patterns

Mereology*is the theory of parthood relation®f the relations of part to whole and the
relationsof part to part within a whole.Similar to concept arrangement patterns, member
arrangement patterns define mathematical and norathematical relations. Logicallconcept
arrangement patterns and member arrangement patterns are identical.

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

All allowed member arrangement patterns should be defined in advance of creatioglel for
a financial report

Disclosures

Adisclosureis a fragment of a financial report which represents something that is being
disclosed within that report. The following is an example of a disclosure for the components of
inventory.

BOEING CO | 2013 | FY | vk

Inventories at December 31 consisted of the following:

2013 2012
Long-term contracts in progress $12,608 $15,130
Commercial aircraft programs 43,065 40,389
Commercial spare parts, used aircraft, general stock materials and other 7,793 7,206
Inventory before advances and progress billings 63,466 62,725
Less advances and progress billings (25,554) (24.974)
Total $42,912 $37.751

Disclosures can be directly mapped to accounting standards or athtetory or regulatory
reportingrequirements, the accounting practices of an industry, or the policies of a specific
economic entity which creates a financial report.

Every fragment of a financial report is made up of one or more discldSu disclsures
should be defined and given a unique identifier prior to creatimgaglel for a financial report
Alternatively, if disclosures are not defined in advance and not given unique identifiers then
disclosures can be identified using prototype theory digtlosure mechanics rules.

Topics

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

40 stanford Encyclopedia of PhilosopMereology https://plato.stanford.edu/entries/mereology/
41 Disclosure Best Practices Prototyhép://xbrlsit e-
app.azurewebsites.net/DisclosureBestPractices/DisclosureBestPractices.aspx?DisclosureName=BalanceSheet
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Disclosure Mechanics Rules

Disclosure mechanics rules define the mechanical, structural, mathematical, logical, and some
accounting relationships of a disclosure. The disclosure mechanics rules is not a complete
description of a disclosureather it is a description of the key stone or skeleton or wire frame

of the characteristics of a disclosure.

(0p))
O
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Rules: disclosures:InventoryComponents

Disclosure mechanics validation for disclosure: disclosures:InventoryComponents
This disclosure is currently missing from the taxonomy and instance; need to add.
This disclosure:

« MUST be represented as a Disclosure Detail with the concept arrangement patierm: ROLL UP
= ROLL UP REQUIRES the total concept gaap:Inventory

* Requires the concept. gsap: Inventory

= Often contains the concept: gasp:FinishedGoods

* Often contains the concept: gaap:WorkInProgress

* Often contains the concept: gaap:RawMaterial

*« MUST be represented using the Hypercube: gszp:InventorysyCompomentTable

« MUST be represented using the Disclosure Text Block: gaap: InventoryComponentsscheduls

* Requires the note to be reporied using the SEC Level 1 Note Text Block: gaap: InventoryHTHL

* Requires the policy to be reported using the SEC Level 2 Policy Text Block:

gaap: InventoryPolicyHTHL

............

Disclosure mechanics rules shoukl frovided during the process of representing disclosure
information within amodel for a financial report

Reporting Checklist Rules

Reporting checklist rules enforce statutory, regulatory, compliance, and governance reporting
requirements to the extenthat such reporting requirements can be represented in machine
readable form. Such rules which cannot be checked using automated processes are to be
provided in humarreadable form and checked by humbaased processes.
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The following is an example of a reting checklist?:

# Disclosure

1 Entity Informstion

Document Informaticn

Financial Highlights

4 Balance Shest

Assets [Roll Up]

Category  Level

Level4Detail

LevelDetail

Level3TextBlock /|
LevelDetail

LeveldDetail

LeveldDetsil

LeveldDetail

LeveldDetail

LeveldDetail

LeveldDetail

Level! TextBlock

Level1 TextBlock

Leveli TextBlock

Level3TextBlock /
LeveldDatsil

Representation

i c XT
Applicable  Found  Consistent  BLOCK]

Pattern
HIERARCHY [l SNl NOT-EXPECTED
Tru 3

HIERARGHY S =0l NOT-EXPECTED

HIERARCHY Financial Highlights

HTML

COMPONENT [l SNl NOT-EXPECTED

ROLLUP [l =Nl NOT-EXPECTED
ROLL UP S =0l NOT-EXPECTED
ROLLUP [Vl Sl NOT-EXPECTED

ROLL UP \SLy=hll NOT-EXPECTED

ROLL ey =Nl NOT EXPECTED

FORWARD

LEVEL 1 S ceounting

TEXT BLOCK el

LEVEL 1 wverall Financial Report

TEXT BLOCK resentation and
Display [HTML]

LEVEL 1

TEXT BLOCK

ROLL UP

Concept [DETAIL]

Economic Entity Name

Document Title

NOT-EXPECTED

Checklist Category

Required disclosure

Required disclosure

Required disclosure

Required disclosure

Part of disclosure

Part of disclosure

Required disclosure

Required disclosure

Required disclosure

Required disclosure

Required disclosure

Required disclosure

Line item exists, then

disclosure r=

Reason

Disclosure always required

Disclosure aiways requirsd

Disclosure always required

Disclosure always required, satisfisd
by Assets [Roll Up] and Liabiities
and Equity [Rell Up]

Disclosure always required

Disclosure aiways required

Disclosure always required

Disclosure aiways required

Disclosure always required

Disclosure always required

Distlosure always required

Disclosure always required

Required because fine item
asap CaahAndCaaliEquivalenias

All reporting checklist rules should be defined in advance to the extent that such rules can be
represented in machineeadable form.

Mathematical Relations Rules

While mathematical relations are implicitly included within tt@ncept arrangement pattern

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

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

provided in the physical implementatiomodel.

Class/subclass Relations Rules

Class/subclagd2 NJ (0 & L-0S¢ 2Nddaté$hiheproper use of a concept relative to another

concept. When the creator of a model can adjust the model, such rules enforce proper use of
one concept relative tor@other concept or can be used to define the type of some new concept
added by an economic entity creating a report.

C2NJ SEI YL ST O2yaARSNI (GKS
current asset per the balance sheet thasi®own below. Suppose an economic entity creating

42 Combined disclosure mechanics and reporting checklist implemented by XBRL Cloud,

6l tlyos

aKSSi

TN IY

http://xbrisite.azurewebsites.net/2017/Prototypes/XASB/Disclosure%20Mechanics%20and%20Reporting%20Chec

klist.html

43 Class/subclass relations is related teneologywhichis the theory of parthood relations: of the relations of part

to whole and the relations of part to part within a whole. Stanford Encyclopedia of Philosophy,
https://plato.stanford.edu/entries/mereology/
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within the set of Noncurrent assets.

CKFG ¢62dzf R 6S 'y AYLINBLISNI dzaS 2 TFcuiiekt@sseéd® y OS LI
represent a noncurrent asset. Class/subclass relations prevent this sort of error from occurring
by providing information about the allowed and perhaps disallowed relations between totals
and the line items contributing to that subtotal.

Period [Axis]
Balance Sheet [Abstract] 2018-12-31 2017-12-31
Balance Sheet [Abstract]
Assets [Roll Up]
Current Assets [Roll Up]
Cash and Cash Equivalents 4,000 3,000
Accounts Receivable 2,000 1,000
Inventories 1,000 1,000
Current Assets 7,000 5,000
Noncurrent Assets [Roll Up]
Property, Plant, and Equpment, Net 6,000 1,000
Noncurrent Assets 6,000 1,000
Assets 13,000 6,000

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

Continuity Crosscheck Rules

Continuity cres check rules are defined generallydach reporting style and are used to avoid
inconsistencies, contradictions, and other such mistakes within the set of facts that make up a
financial report®. There are common patterns of errors. The following are some examples
which show the types of errors that can octurFor example,

T fno@y OSLIi 61 & SELX AOAGEE NBLERZ2NISR T2N (KS
balance sheet, but then in a disclosure that fact was explicitly reported; but the fact

4 High Quality Examples of Errors in XxBRted Financial Reports
http://xbrl.squarespace.com/journal/2017/4/29/higlyuality-examplesof-errors-in-xbrl-basedfinanciatrepo.html
45 Quarterly XBRbased Public Company Financial Report Quality Measurement (Decembey 2018)
http://xbrl.squarespace.com/journal/2018/12/31/quarterixbrl-basedpubliccompanyfinanciatreport-
quality.html
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reported in the disclosure contradicted the derived balance sheet total for noncurrent

assetdza Ay3d (GKS NUzZ S a! aasSda r /dNNByid aasi

1 If afact was reported as negative but the fact should have been reported as positive.

9 LT (g2 O02yO0SLIia 6SNB NBOSNBSRS FT2N) SEIF YLX

attributable to paS y i ¢ @

T LT GKS FFOG&a NBLEZ2NISR F2NJ abSid AyO2YS of 2
FYR abSi AyO2YS 6t2aa0 GGNAodzilo6fS (2 y2

to one another.

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

alYS @FftdzS A& NBLR2NISR F2NJ GKS fAyS AdGSya ab
LyO2YS 0[2aa0¢ Ldzi GKA& Aa f23a3A0Fffeé AYLRA

Income (Loss) Attributableto 2 Yy O2 Yy i NRf f Ay3d LYyGSNBadGéy

Net Income (Loss) Breakdown [Line Items] Value

Net Income (Loss) [Roll Up]

Net Income (Loss) Attributable to Parent

d22,792,952)

Net Income (Loss) Attributable to Noncontrolling Interest

6,813

Net Income (Loss)( gzz 792 952%

Validation Results [Hierarchy]
157

(6,813)

A complete set of consistency cross check rules should be provided for all possible models of all
possible financial reports for all possible reporting styles of such reports.

Report Integrity

In addition to the importance ofhe integrity of each disclosure being correct; it is likewise
important that the integrity of the report is correct across all disclosures. There should be no
inconsistencies or contradictions or other such anomalies in reported information. Report
integrity is the term used to express this notion.
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A good example of report integrity is the summary information provided within a primary
financial statement and the detailed information provided for that line item within the
disclosure notes.

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

reports prepared foan entity to make certain that the current report is created consistently
with prior reports.

Below you see fiveeports of Microsoft with a comparison of the income statement of the five
reports. You can see that each report is consistent with all other prior reportstasgobck
the consistency of the current report to prior reports:

|Component: (Network and Table)
Network | General Information
Table |Genera\ Information [Table]

Reporting Entity [Axis] | 0000789019 hittp://www.sec.gov/CIK

Period [Axis] ©
General Information [Line Ttems] 2016-07-01/2016-12-31 2016-07-01/2016-09-30 2015-07-01/2016-06-30 2015-07-01/2016-03-31 2015-07-01/2015-12-31

General Information [Hierarchy]

Entity Registrant Name MICROSOFT QORPORATION | MICROSOFT CORPORATION | MICROSOFT CORPORATION | MICROSOFT CORPORATION | MICROSOFT CORPORATION
Entity Central Index Key 0000785019 0000785019 0000785019 0000785019 0000785019

Entity Filer Category Large Accelerated Filer Large Accelerated Filer Large Accelerated Filer Large Accelerated Filer Large Accelerated Filer
Trading Symbol MSFT MSFT MSFT MSFT MSFT

Fiscal Year End ~-06-30 ~-06-30 ~-06-30 ~-06-30 ~-06-30

Fiscal Year Focus 2017 2017 2016 2016 2016

Fiscal Period Focus Q2 o1 FY Q3 Q2

Document Type 10-Q 10-Q 10-K 10-Q 10-Q

Balance Sheet Date 2016-12-31 2016-08-30 2016-06-30 2016-03-31 2015-12-31

C ( and Table)

Network ‘ Income Statement, Multi Step, With Operating Income, Special 6

Table ‘Incoma Statement, Single Step [Table]

Reporting Entity [Axis] | DDDO782019 hitp: /fwww.sec.gov/CIK

o]
2016-07-01/2016-12-31 2016-07-01/2016-09-30 2015-07-01/2016-06-30 2015-07-01/2016-03-31 2015-07-01/2015-12-31
Net Income (Loss) [Roll Up]
Income (Loss) from Continuing Operations After Tax
Z’[;o:;n;e 1(Loss] from Continuing Operations Before Tax
(’)';)e-lla-ﬁl;g Income (Loss) [Roll Up]
Gross Profit [Roll Up]

Revenues 44,543,000,000 20,453,000,000 85,320,000,000 &4,706,000,000 44,175,000,000
Cost of Revenue 17,745,000,000 7,844,000,000 32,780,000,000 24,801,000,000 17,079,000,000
Gross Profit 26,798,000,000 12,609,000,000 52,540,000,000 39,905,000,000 27,096,000,000
Operating Expenses 15,396,000,000 7,384,000,000 32,358,000, 000 22,803,000,000 15,277,000,000
Operating Income (Loss) 11,402,000,000 5,225,000,000 20,182,000,000 17,102,000,000 11,819,000,000
Nonoperating Income (Loss) Plus Interest and Debt Expense
e e (e T e T T T 286,000,000 100,000,000 {431,000,000) {698,000,000) (451,000,000)
I Loss) from Continuing Operati
ncome (Loss) from Cantinuing e 11,688,000,000 5,325,000,000 19,751,000,000 16,404,000,000 11,368,000,000
Income Tax Expense (Benefit) 1,798,000,000 635,000,000 2,953,000,000 2,728,000,000 1,750,000,000
M) e Eniany Oiﬁ:{“?ﬁ“; 9,890,000,000 4,690,000,000 16,798,000,000 13,676,000,000 3,618,000,000
Income (Loss) from Discontinued Operations, Net of Tax il i} 0 0 0
Extraordinary Items of Income (Expense), Net of Tax o il 0 0 0
Net Income (Less) 9,850,000,000 4,660,000,000 16,798,000,000 13,676,000,000 5,618,000,000

Consistency with Peer Reports

Prior to considering a report complete and correct, a report should be comparediveith

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

34


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

CCO0 1.0 Universal (CCO 1.0)
Public Domain Dedication
CCO 1.0 Universal (CCO 1.0) Public Domain Dedidaitiost//creativecommons.orfpublicdomain/zero/1.0/

Below you see five reports of Microsoftand fa&u¥ a A ONR a2F G Q& LISSNE 6AGK
income statement of the five reports. You can see that each report is consistent with all other
peer reports used to check the consistency of the current report to peer reports:

Templates

ATemplate is an example of what a disclosure might look like when that disclosure is created
within a financial report. Templates are useful when creating a disclosure which is new to a
report.

The following is a proof of concept template selector thatyides an idea of the functionality
of templated®.

46Working Proof of Concept Template Selectutp://xbrl.squarespace.com/journal/2018/12/1/workingroof-of-
concepttemplate-selector.html
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