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“…my writing will be useful for you and many others, especially those that want to acquire 
property honourably and not transgress against God or his fellow man.1”  Benedikt Kotruljević of 
Dubrovnik 

Because of the crude, rudimentary tools accountants used at the time; the accountant of the 20th 
century will be remembered as being rather primitive.  That statement might not make sense to the 
reader at this moment, but by the time you finish this document you will, perhaps, believe that the 
statement could possibly be true.  But the reader might very likely be convinced of the statement’s truth 
when they see the tools and ecosystem of the 21st century in operation.  And you will not need to wait 
very long for such modern, 21st century tools for the construction of general-purpose financial reports. 

Theory-driven semantics-oriented financial reporting is an approach that focuses on adding logical 
components such as statements, disclosures, policies and reported facts to financial 
reports.  Additionally, relationships connect the fragments of such financial reports together in a way 
that permits things like navigation between the financial report logical components.  The logic of the 
financial report is consistent with and complies with financial reporting rules articulated by some 
financial reporting scheme.   

Theory-driven financial reporting is especially well suited to process-oriented techniques that tend to be 
used for constructing financial reports.  Well established and understood good practices-based 
approaches to creating financial reports (i.e., patterns) can be leveraged by software applications to 
augment the skills of an accountant creating such financial reports. 

When contrast to the current “canvas-based” or presentation oriented “table-based” approach where 
the creator of a financial reports works with presentation oriented technical artifacts such as tables, 
columns, rows, and cells; that a tool, such as a word processor, used to create such reports; a theory-
driven semantics-oriented financial reporting construction tool understands the statements, disclosures, 
policies, and other financial reporting logical artifacts with which accountants work.  As such, where 
word processors and electronic spreadsheets cannot actually assist accountants in the construction of a 
financial report; when using a theory-driven semantics-oriented financial reporting approach then 
software applications can actually understand financial reporting rules; the effective augmentation of 
the financial reporting knowledge of the accountant creating a financial report using such a tool is quite 
believable. 

 
1 Lazareti Hub, Benedikt Kotruljević, https://lazaretihub.com/en/biography/benedikt-kotruljevic  

https://lazaretihub.com/en/biography/benedikt-kotruljevic


2  

  

But what does “theory-driven” and “semantic-oriented” actually mean?  How exactly does such a 
system work?  How exactly will financial reporting processes be better, faster, and/or cheaper?  How 
exactly will accountants’ benefit? 

The purpose of this document is to answer those questions. 

Theory-driven 

When I first contemplated trying to describe what I was creating; I used the term “model-driven”.  But 
after additional thought, I did not believe that model-driven was the appropriate term.  To help 
understand what term is appropriate, consider this spectrum that I obtained from Emanuel Derman’s 
book, Models. Behaving. Badly2 which I have paraphrased as follows: 

• A metaphor describes something less understandable by relating it to something that is more 
understandable. 

• A model is a specimen that exemplifies the ideal qualities of something. Models tend to simplify. 
There tends to always be gaps between models and reality. Models are analogies; they tend to 
describe one thing relative to something else. Models still need a defense or explanation.  

• A theory describes absolutes. Theories are the real thing. A theory describes the important 
objects of its focus. A theory does not simplify. Theories are irreducible, the foundation on 
which new metaphors can be built. A successful theory can become a fact. A theory describes 
the important essence of the world and tries to describe the principles by which the world 
operates. A theory can be right or wrong, but it is characteristic by its intent: the discovery of 
essence. A theory can be proven to be correct or incorrect. 

And so, what I am doing with XBRL-based digital financial reporting is closer to being a theory than it is 
to being a model.  But more about this later and you can decide for yourself if I am working with a model 
or working with a theory. 

Finally, recognize that my theory relates to the semantics, dynamics, mechanics, and logic related to the 
financial report itself.  My theory is summarized in the document Logical Theory Describing Financial 
Report3. The theory provides a framework into which information related to a financial reporting 
scheme that is then used to create a report fits into. 

To be very explicit, my theory is not a theory that covers 100% of the principles and practices of financial 
accounting and financial reporting.  The theory covers only the report itself.  And what is described is the 
logic of the report itself. The theory is a logical schema of a financial report and contains logical 
information that helps software make use of the information contained with the report. 

Semantic-oriented 

And so, again for contrast, I want to provide a spectrum of the possible approaches to articulating the 
logic, or semantics, or meaning of a financial report. 

 
2 Emanuel Derman, Models. Behaving. Badly., Chapter 2 Metaphors, Models, and Theories, page 33. 
3 Charles Hoffman, CPA, Logical Theory Describing Financial Report (Terse), 
http://xbrlsite.com/seattlemethod/LogicalTheoryDescribingFinancialReport_Terse.pdf  

http://xbrlsite.com/seattlemethod/LogicalTheoryDescribingFinancialReport_Terse.pdf
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The graphic below4 is inspired by a similar graphic created by Deborah L. McGuiness and a graphic 
created by Dr. Leo Obrst.  The intent of the graphic is to point out the spectrum of tools that can be used 
for knowledge representation. 

Fundamentally, what is being represented in my theory is about the knowledge of the logical artifacts 
that describe, in the form of a theory, how a financial report works.  Theories are more powerful than 
even heavyweight ontologies.  But you can turn an ontology into more of a theory by adding rules (i.e., 
the reason SHACL was created to overcome the limitations of OWL).  And so, this gives the reader an 
idea as to the relative power of different approaches to representing knowledge: 

 

The bottom line is that the most powerful approach to representing knowledge within that spectrum is 
the logical theory.  Heavyweight logical theories are understandable to both technical professionals and 
business professionals such as accountants, auditors, and financial analysts.  There are many different 
approaches that can be used to represent these logical theories such as ontologies + rules or graphs of 
nodes and edges or simply representing a set of logic connections5.  Fundamentally, financial reports are 
knowledge graphs6. 

But all this boils down to expressing the most logic possible as formally as possible as to maximize 
understandability which will maximize the functionality of software applications which can then be built 
to process that logical information. 

But the power must be balanced with effectiveness.  It is important that these powerful knowledge-
based systems work reliably and predictably; they need to be free from catastrophic failures caused by 
things like logical paradoxes or infinite loops. 

Note that theories can be proven to be true or false using what is known as a proof7. If the logic of the 
theory is represented in machine-readable form, that proof can be effectively automated. 

 
4 Ontology Spectrum, http://xbrlsite.azurewebsites.net/2019/Library/OntologySpectrum.jpg  
5 Wikipedia, Logical Connective, https://en.wikipedia.org/wiki/Logical_connective  
6 Charles Hoffman, CPA, Financial Report Knowledge Graphs, 
http://xbrlsite.azurewebsites.net/2021/Library/FinancialReportKnowledgeGraphs.pdf  
7 Richard Hammack, Book of Proof, https://cse.unl.edu/~choueiry/S11-235/files/BookOfProof.pdf  

http://xbrlsite.azurewebsites.net/2019/Library/OntologySpectrum.jpg
https://en.wikipedia.org/wiki/Logical_connective
http://xbrlsite.azurewebsites.net/2021/Library/FinancialReportKnowledgeGraphs.pdf
https://cse.unl.edu/~choueiry/S11-235/files/BookOfProof.pdf
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Logic and Knowledge Graphs 

A knowledge graph (a.k.a. semantic network8) represents the logic related to real-world entities (i.e., 
objects, events, situations, or concepts) and illustrates the relationship between them. Accountants 
have an innate understanding of logic.   

We communicate logic using knowledge graphs all the time. When you go to a whiteboard and draw 
circles and squares and connect them with lines with arrows you are drawing a graph and 
communicating knowledge. Those circles, squares, lines, and arrows are intuitively understandable and 
very expressive9. 

Purpose of a General-Purpose Financial Report 

A general-purpose financial report is used to communicate information.  A general-purpose financial 
report is a true and fair representation of information about an economic entity.  A financial report is 
not the actual economic entity, it merely conveys fairly high-fidelity information about an economic 
entity that is generally of very high-quality.  Consider the following description of the purpose of a 
general-purpose financial report: 

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

There is no natural way to represent an economic entity the way it “really is” in the real world; there are 
just certain purposeful selections of specific aspects of an economic entity, call them abstractions or 
models, that provide a useful enough simplification that satisfies some specific goal we might have.  
That is the nature of a general-purpose financial report, to represent information about an economic 
entity for a specific purpose. That representation is good enough to be useful.  General-purpose 
financial reports can be provided in human readable form and/or machine-readable form. 

Financial report knowledge graphs that are machine readable can be interrogated systematically and 
logically using machine-based processes.  You can prove that the financial reports are properly 
functioning, true and fair representations of the information of an economic entity. 

Controlled Flexibility 

And so, financial reports tell a story.  That story is about the financial position and financial performance 
of a reporting economic entity.  That story must be “true” and “fair”. 

 
8 Wikipedia, Semantic Network, https://en.wikipedia.org/wiki/Semantic_network   
9 Charles Hoffman, CPA, Logic and Knowledge Graphs, 
http://www.xbrlsite.com/mastering/Part02_Chapter05.A1_LogicAndKnowledgeGraphs.pdf  

https://en.wikipedia.org/wiki/Semantic_network
http://www.xbrlsite.com/mastering/Part02_Chapter05.A1_LogicAndKnowledgeGraphs.pdf
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The information conveyed by that story should be the same whether a traditional human readable 
report is used as the medium or whether a machine-readable knowledge graph is used as the medium. 

Financial reports are not “standard forms”.  Report models can be modified or “customized” by 
reporting entities which can use different “subtotals”, different disclosure “alternatives”, and even 
report additional disclosures which the economic entity feels is important to understanding that specific 
economic entity.  That flexibility is a feature of financial reporting schemes such as US GAAP and IFRS.   

But while financial reports are not “standard forms”, they are also not “random”.  Financial reports are 
customizable10.  There are patterns.  There are “good practices” and “best practices”.  There are also 
poor practices which should be avoided.  Customization must be kept within the boundaries of good and 
best practices and poor practices are to be avoided. 

When a report model can be modified/customized, the “wild behavior” of accountants creating reports 
and report models must be controlled and preferably even eliminated, keeping report models within 
permitted boundaries.  While permitted boundaries can be defined differently by, say, different CPA 
firms or even different accountants within the same CPA firm; patterns exist and those patterns can be 
leveraged. 

A financial reporting scheme represented using a machine-readable theory which is then used to 
represent a report model for a report created by an economic entity in machine readable form serves 
multiple purposes: 

• Description: It is a clear and should be complete description of a report model (specification of 
what is permitted); created by standards setters or regulators or anyone else specifying a 
report.  And obviously the clear and complete description should represent accounting and 
reporting rules precisely and accurately. 

• Construction: It is a guide to the creation of a report based on that permitted report model 
description whereby a human can be assisted by software applications utilizing that machine 
readable description of permitted report models. 

• Verification: The actual report constructed can be verified against the clear, complete 
description assisted by software applications utilizing that machine readable description. 

• Extraction: Information can be effectively extracted from machine readable reports and report 
models assisted by software utilizing that machine readable clear and complete description. 

Note that the machine-readable version of the report model description and report can be automatically 
converted from the machine-readable format to a human readable format using automated processes. 

To reiterate; a machine-readable representation of a financial reporting scheme in a theory must be 
clear, complete, and reflect accounting and reporting rules precisely and accurately11. 

 
10 The Seattle Method, https://digitalfinancialreporting.blogspot.com/2022/12/the-seattle-method.html  
11 What is Accuracy?, https://www.adamequipment.com/aeblog/what-is-accuracy  

https://digitalfinancialreporting.blogspot.com/2022/12/the-seattle-method.html
https://www.adamequipment.com/aeblog/what-is-accuracy
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Traditionally, financial reporting schemes have been represented in books and can often be unclear.  
The US GAAP and IFRS XBRL taxonomies are, as they are represented today, are not clear as they really 
could be or need to be, they are not complete, they are missing rules.  Those XBRL-based taxonomies 
are not complete theories.  However, they can be supplemented and reorganized to create complete 
theories. 

And so, one needs a provably reliable method to control the details of a financial report. 

Seattle Method 

The Seattle Method12 is a proven, industrial strength, good practices, standards-based pragmatic 
approach to creating provably high quality XBRL-based general purpose financial reports that builds on 
the Venetian Method of double entry bookkeeping and adapting it for the information age explained in 
simple terms that are generally understandable to a motivated accountant. 

The Seattle Method specifies what is minimally necessary for a financial report to be properly 
functioning when represented in machine-readable form using the XBRL technical syntax.  The Seattle 
Method offers a framework that can be expanded to add additional information to a theory. 

Explaining the Seattle Method is beyond the scope of this document.  Please refer to the Seattle Method 
documentation to better understand the Seattle Method. 

Additional information is provided by Ten Keys to Creating a Universal Digital Financial Reporting 
Framework13. 

Financial Reporting Scheme Information in Machine Readable Form 

For a financial report to be created per some financial reporting scheme; certain specific information 

related to that financial reporting scheme must be represented in machine readable form.  That 

representation must be clear, complete, precise, and accurate as described in the last section. 

A working proof of concept machine-readable representation of a financial reporting scheme (a theory) 

using the XBRL technical syntax was created for Australian Accounting Standards, AASB 106014. 

 
12 Charles Hoffman, CPA, Seattle Method, http://xbrlsite.com/seattlemethod/SeattleMethod.pdf  
13 Ten Keys to Creating a Universal Digital Financial Reporting Framework, 
https://digitalfinancialreporting.blogspot.com/2023/02/ten-keys-to-creating-universal-digital.html  
14 AASB 1060 Financial Reporting Scheme, http://xbrlsite.azurewebsites.net/2021/reporting-
scheme/aasb1060/base-taxonomy/aasb1060_ModelStructure2.html  

http://xbrlsite.com/seattlemethod/SeattleMethod.pdf
https://digitalfinancialreporting.blogspot.com/2023/02/ten-keys-to-creating-universal-digital.html
http://xbrlsite.azurewebsites.net/2021/reporting-scheme/aasb1060/base-taxonomy/aasb1060_ModelStructure2.html
http://xbrlsite.azurewebsites.net/2021/reporting-scheme/aasb1060/base-taxonomy/aasb1060_ModelStructure2.html
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The working prototype of AASB 1060 represents, I figure, about 20% of the information necessary for 

that financial reporting scheme.  Why 20%?  Only 20% was created because I was the only person 

working on this project and there is much, much more than what can be handled by one accountant.  

However, for the 20% of the XBRL-taxonomy that was created; that 20% is clear, complete, precise, and 

accurate as best that can be achieved by one person.  More work is necessary to complete this financial 

reporting scheme or create other such financial reporting schemes. 

But this does provide a map that helps others create such XBRL-based representations of financial 

reporting schemes in the form of a theory.  In addition, several other prototype financial reporting 

schemes have been represented15. 

To understand how to create a theory, start with a small theory such as the accounting equation, grow 

your theory to say SFAC 6 or other incremental examples, study the PROOF which contains a complete 

set of logic that might appear within a theory that describes a base financial reporting scheme; this will 

incrementally grow your understanding of how to create a machine readable theory that can the drive 

the construction of a financial report. 

 

In addition, these machine-readable XBRL taxonomies and reference implementations of reports can be 

used to test software that is being created to implement theory-driven, semantic-oriented financial 

report creation systems. 

 
15 General Purpose Financial Reporting Support for XBRL, 
https://digitalfinancialreporting.blogspot.com/2023/02/general-purpose-financial-reporting.html  

https://digitalfinancialreporting.blogspot.com/2023/02/general-purpose-financial-reporting.html
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Special Purpose Logic/Reasoning/Rules Engine 

To process the theory and to use the financial reporting scheme rules and other metadata, one needs 

some sort of logic/reasoning/rules/insights engine.  Auditchain’s Pacioli16 is such an engine.  Pacioli is a 

cloud-based platform build using SWI PROLOG17.  There are different approaches to implementing such 

a reasoner which I will not get into here, but you do need one that understands the theory, the more 

powerful the reasoning capabilities the better, but you also want to avoid catastrophic failures at all 

cost. 

There are many general purpose reasoners but to make them usable by business professionals, they 

need to be specialized.  Why? Otherwise, they are too hard to use because they are too general.  Pacioli 

and other such tools can be used to generate a proof of the logic of a base financial reporting scheme 

and a report model and report created per that financial reporting scheme. 

Proving Theory 

And so, I claim that I can construct a true and fair financial report using this theory-driven semantics-

oriented financial report construction approach.  But, can I prove that the financial report that was 

created is correct? 

To answer this question, let me first point out something.  Let’s say that you have created a financial 

report using some other approach.  Can you prove to me that that report is correct? What approach 

would you create to verify that the report is correct? Likely that involves having a team of accountants 

manually performing steps to prove that report is correct.  Some of that manual effort can be 

automated to let a computer based system augment the skills of the accountants. 

First, let me define “correct” clearly.  As I have stated, this approach, this theory is about the financial 

report itself.  To define “correct”, let me first state what is NOT included in the definition of correct: 

1. I am NOT auditing the numbers that are contained in the report.  I am not tying reported 

numbers to the general ledger trial balance. 

2. I am NOT stating that everything that SHOULD BE included in the report by the reporting 

economic entity HAS BEEN included.  It is impossible to prove FULL INCLUSION. 

3. I am NOT stating that FALSE INFORMATION will be detected.  It is impossible to prove FALSE 

INCLUSION. 

4. I am NOT stating that other information that can ONLY be tested and verified by human beings 

is being verified. 

Be real here.  Computers cannot perform magic. 

The following is a summary of some examples of the sorts of things that can be effectively proven using 

automated machine-based processes: 

 
16 Pacioli Logic and Rules Engine, https://docs.auditchain.finance/auditchain-protocol/pacioli-logic-and-rules-
engine  
17 SWI Prolog, https://www.swi-prolog.org/  

https://docs.auditchain.finance/auditchain-protocol/pacioli-logic-and-rules-engine
https://docs.auditchain.finance/auditchain-protocol/pacioli-logic-and-rules-engine
https://www.swi-prolog.org/
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1. Software can effectively read the technical syntax that is used to represent the report model 

and report.  If there is some issue, you will be notified of the issue so that the issue can be 

corrected, then proceed to the next step. 

2. Software can effectively read the report model logic.  If there is some issue, you will be notified 

so the issue can be corrected, then proceed to the next step. 

3. The math of the report is verified to be 100% correct. 

4. There are no contradictions or inconsistences per the reported high level financial concepts.  

Examples include: 

a. Assets = Liabilities + Equity (your balance sheet balances) 

b. Profit (Loss) = Profit (Loss) Attributable to Noncontrolling Interests + Profit (Loss) 

Attributable to Controlling Interests 

c. Net Cash Flow foots correctly 

5. The line items of the financial report beneath the high level line items are organized correctly 

per the accounting standards.  For example, you are not using “Investments by Owners” on the 

income statement. 

6. The disclosures you have created follow good practices. 

7. The report includes all the obvious disclosures.  For example, if you are reporting “Inventories” 

on your balance sheet, you also have an inventories policy, you provide the required breakdown 

of inventory subcomponents, and such. 

The financial report can only be tested to be consistent with the rules that are included in the theory.  

For example, if the theory states that “a balance sheet is a required disclosure”; and a balance sheet is 

found; then the report is deemed to be properly functioning.  If balance sheets are deemed by the 

theory to be required to balance (i.e. Assets = Liabilities and Equity) and facts are reported and they do, 

in fact, balance; then the report is proven to be properly functioning. 

Basically, the point is this: The fundamental goal is for the theory proof to always return a value of TRUE. 

It is to the extent that rules can be added and have been added, it is to that extent that the theory can 

be proven and that the financial report is properly functioning. 

Here is a prototype report as an example18: 

 
18 Example financial report, http://www.xbrlsite.com/seattlemethod/golden/proof/reference-
implementation/instance-RENDERED.html  

http://www.xbrlsite.com/seattlemethod/golden/proof/reference-implementation/instance-RENDERED.html
http://www.xbrlsite.com/seattlemethod/golden/proof/reference-implementation/instance-RENDERED.html
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And here is a sample technically oriented verification report (meaning, better versions of this 

information can be provided to help verify that everything is OK)19: 

 
19 Pacioli Technical Analysis, https://auditchain.infura-
ipfs.io/ipfs/QmNUY15G1dhTXYCpyUyvqYWZ33Nc6mKRUDz7GDgLFonaPs/  

https://auditchain.infura-ipfs.io/ipfs/QmNUY15G1dhTXYCpyUyvqYWZ33Nc6mKRUDz7GDgLFonaPs/
https://auditchain.infura-ipfs.io/ipfs/QmNUY15G1dhTXYCpyUyvqYWZ33Nc6mKRUDz7GDgLFonaPs/
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From the above summary in the actual technical analysis, you can get to all the details that justify that 

the report is properly function or indicates that there is some sort of inconsistency with the rules that 

are used to prove the report. 

Features, Benefits, and Advantages 

Keep in mind that one should be comparing and contrasting this new approach to  constructing a 

financial report with other currently known approaches as opposed to some idealized and unrealistic 

approach.  Others might have you believe that some new approach is not better if the approach is not 

“auto-magically” generated, say, directly from an accounting system.  So, does your current system 

auto-magically generate a provably properly functioning financial report directly from your accounting 

system information?  Probably not. 

The following is a summary of some of the features related to this financial report creation approach, 

the benefits of that feature, and the advantages derived as a result of that feature: 

Feature Benefit Advantage 

Software augments the skills of an 

accountant creating the report similar 

to how a calculator augments an 

accountant’s ability to do math. 

Higher quality financial reports.  

Reduction of the cases of 

noncompliance. 

Reduce costs of creating reports due 

to fewer quality problems; better 

report creation processes. 

Interacting with report is like 

interacting with a pivot table. 

Working with and getting information 

from the report is significantly better. 

Improved user experience. 

Enhanced analysis capabilities which 

leverage the digital nature of the 

report. 

Report can be reliably converted to 

XBRL syntax. 

If you need to provide an XBRL-based 

report to a regulator; this approach 

can meet that need without “bolting 

on” an additional process which 

results in additional work. 

Reduced cost of creating your financial 

reports. 
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Connection between the financial 

report and the financial reporting 

standards. 

User of the financial report 

understands the reported information 

better.  There is increased clarity. 

Enhanced financial literacy due to easy 

and direct access to reporting 

standards from financial report. 

Complete system specifically designed 

for creating financial reports 

Reduction of many of the monotonous 

tasks related to the creation of 

financial reports. 

Reduced costs, reduction of time to 

create reports, reduction of manual 

effort. 

Use of templates, canonical models 

specific to an industry, and other good 

practices based tools. 

Reduction of the skills and experience 

necessary to effectively create a high-

quality financial report. 

Reduction of costs, reduction of errors, 

reduction of noncompliance issues, 

Ability to document institutional 

knowledge in global standard machine 

readable form. 

Institutional knowledge can be 

retained by the economic entity rather 

than leave the entity when accounting 

staff changes jobs. 

Reduction of training costs, reduction 

of errors. Retention of important 

institutional knowledge. 

No reliance on IT department. Accounting professionals have 100% 

control of their financial reporting 

processes. 

Reduction of dependencies on external 

parties, entire process can be operated 

and maintained by accounting 

department. 

Separation of rules and reports. Enhanced internal controls. Reduction of potential errors or fraud. 

Creation of both human readable and 

machine-readable reports. 

One process can be used to create 

report. 

Reduction of duplication of effort.  No 

need to maintain multiple processes. 

Controlled flexibility. Ability to create process “guardrails”.  

Flexibility where you need it, not 

where you don’t. 

Improved quality. 

Industrial strength Ready for any size enterprise, large or 

small. 

Reliability. 

 

While the above table does not provide an exhaustive list of the features, benefits, and advantages of a 

theory-driven semantic-oriented approach to constructing a financial report; I hope it does give you an 

idea of the types of this that this approach makes better, faster and/or cheaper for accountants. 

Existing Theory-driven, Semantic-oriented Tools 

Software and systems evolve20.  No one knows exactly the time frame for when software will become 

broadly available or the exact features of the ecosystem withing that software operates.  But there are 

cluses.  One really good clue that can be leveraged to understand what might occur is to have a look at 

CAD/CAM software and BIM21.  Architects, engineers, and designers have already been through this 

change when the machine-readable blueprint was digitized. 

 
20 Charles Hoffman, Evolution of a System, http://xbrlsite.com/2023/Library/EvolutionOfSystem.pdf  
21 Using Difference Between CAD/CAM and BIM to Understand How to Create Financial Reporting Expert Systems, 
https://digitalfinancialreporting.blogspot.com/2023/03/using-difference-between-cadcam-and-bim.html  

http://xbrlsite.com/2023/Library/EvolutionOfSystem.pdf
https://digitalfinancialreporting.blogspot.com/2023/03/using-difference-between-cadcam-and-bim.html
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But some software does exist.  Thus far during a period of five years I have helped multiple software 

engineers understand how to create this software and the software engineers have helped me to 

implement these ideas and get them to work effectively and reliably. 

Auditchain Luca22 is an example of a theory-driven, semantic-oriented tool for the construction of 

financial reports.  This YouTube playlist, World’s First Expert System for Creating Financial Reports23,  can 

help you see this tool in action. 

 

 

 

  

 
22 Auditchain Luca, https://dev.auditchain.finance/  
23 YouTube, World’s First Expert System for Creating Financial Reports, 
https://www.youtube.com/playlist?list=PL80qjzvfqwtNuTekdlRy0rhaHEDIXkOh3  

https://dev.auditchain.finance/
https://www.youtube.com/playlist?list=PL80qjzvfqwtNuTekdlRy0rhaHEDIXkOh3
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Pesseract24 is a working proof of concept that can be used to verify and view financial reports using this 

approach: 

 

General Luca25 is another cloud-based tool for creating XBRL-based financial reports that are created 

using the Seattle Method.  It has not implemented 100% of the logic the I represent in financial 

reporting scheme theories, but it does use the same fundamental data model as Auditchain’s version of 

Luca. 

Both Excel and JSON files are exchangeable between Auditchain’s version of Luca, and General Luca.  

There are several different versions tools for creating reports.  This version of Luca also can be used to 

create Inline XBRL reports. 

 
24 Pesseract, http://pesseract.azurewebsites.net/  
25 General Luca, https://general.luca.report/  

http://pesseract.azurewebsites.net/
https://general.luca.report/
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This version of General Luca still needs a lot of work, but its foundations are solid and this might be 

something worth keeping your eye on. 

 

Implementing Software 

Over the years I have tried to figure out the best approach to implementing theory-driven semantic-

oriented financial report creation software26. The following is a concise summary of what I have 

discovered.  There is no one right or wrong answer.  Personal preferences, fads, trends, misinformation, 

and other factors play a role in determining the best approach.  Each approach is a basket of pros and 

cons. 

• There tends to be three general approaches to representing machine-readable knowledge 

graphs and none of these really can be considered wrong: 

o The W3c Semantic Web Stack27. This approach is one of the more flexible approaches, 

but working with RDF, while flexible, is like working in assembly language.  This is not a 

problem if you build layers of functionality and expose functionality to users at the right 

level. 

o Graph Databases28.  Graph databases are powerful tools and coming of age, but there 

are not a enough people that have years of experience with graph databases so skills 

and experience can be hard to find.  ISO is creating a graph query language standard 

which is expected to be completed in a few years. 

o MODERN PROLOG. PROLOG29 and in particular DATALOG30 which is a safer subset of 

PROLOG are very powerful, I know they work because I helped Auditchain implement 

Pacioli using PROLOG which does everything that I needed done.  But PROLOG skills can 

 
26 Implementing Knowledge Graphs, http://xbrl.squarespace.com/journal/2021/9/20/implementing-knowledge-
graphs.html  
27 Wikipedia, Semantic Web Stack, https://en.wikipedia.org/wiki/Semantic_Web_Stack  
28 Wikipedia, Graph Database, https://en.wikipedia.org/wiki/Graph_database  
29 Wikipedia, Prolog, https://en.wikipedia.org/wiki/Prolog  
30 Wikipedia, Datalog, https://en.wikipedia.org/wiki/Datalog  

http://xbrl.squarespace.com/journal/2021/9/20/implementing-knowledge-graphs.html
http://xbrl.squarespace.com/journal/2021/9/20/implementing-knowledge-graphs.html
https://en.wikipedia.org/wiki/Semantic_Web_Stack
https://en.wikipedia.org/wiki/Graph_database
https://en.wikipedia.org/wiki/Prolog
https://en.wikipedia.org/wiki/Datalog
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be rather rare and while PROLOG was created way back in 1978; it has an extremely well 

built out ecosystem, particularly SWI PROLOG31. 

o SQL: Yes, all this can be implemented in relational databases effectively.  But I am not 

qualified to have an opinion if this is a good idea or a bad idea in terms of performance, 

maintenance, etc.  A lot of people understand and like relational databases and I do 

know that this can work. 

I can report that it is very possible to convert 100% of the logic represented and stored in the Seattle 

Method logical model, within XBRL, and between all of the following technical syntax formats shown 

below: 

 

Conclusion 

A theory-driven semantics-oriented approach to constructing financial reports using tools that are 

especially created for creating financial reports (as contrast to a word processor or electronic 

spreadsheet which has no knowledge of financial reporting) is a better way to create financial reports. In 

my personal view, this theory-driven semantics-oriented approach to creating financial reports will 

serve the institution of accounting for the next 500 years. 

For more details, please see The Great Transmutation32. 

 
31 SWI Prolog, https://www.swi-prolog.org/  
32 Charles Hoffman, CPA, The Great Transmutation, 
http://xbrlsite.azurewebsites.net/2022/Library/TheGreatTransmutation.pdf  

https://www.swi-prolog.org/
http://xbrlsite.azurewebsites.net/2022/Library/TheGreatTransmutation.pdf

