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Information bearers and information receivers should have the same logical interpretation1 of 

information exchanged.  The creator of a financial report is an information bearer; the user of a financial 

report is an information receiver.  XBRL is a knowledge media2, a global standard technical syntax for 

exchanging information. Processes for creating such financial reports must be stable, must be capable, 

and must meet expectations of the bearer and receiver of the information. 

As stated in the XBRL-based Digital Financial Reporting Principles3, “Safe, reliable, predictable, 

automated reuse of reported financial information by machine-based processes is preferable to creating 

a guessing game.”  Prudence dictates that using financial information from an XBRL-based digital 

financial report should not be a guessing game.  Further; safe, reliable, predictable automated machine-

based processing is necessary to achieve capabilities where humans can be augmented by such 

automated tools4. 

While the AICPA’s Principles and Criteria for XBRL-Formatted Information5 lays a good foundation for 

thinking about how to create XBRL-based financial reports correctly, review a report that another has 

created, provide attestation services related to such a report, or providing agreed-upon consulting 

services; the AICPA’s guidance state (emphasis added): 

“The quality of XBRL files is an important concern to users of these files.  Errors in the XBRL files will have 

varying consequences.  During the development of the XBRL principles and criteria, potential errors that 

could occur when preparing XBRL files were considered, and it is believed that the criteria addresses many 

of these errors.  Further, the principles and criteria meet the requirements under AT section 101, as 

previously discussed in paragraphs .11-.13, and, thus are considered suitable for practitioners to perform 

an attestation engagement.” 

Clearly, those creating such XBRL-based reports need to make sure no errors exist.  Accountants and 

auditors cannot “believe” that such a report is correct using a process that “addresses many of these 

errors”.  Accountants and auditors need to make sure no errors exist. 

 
1 Wikipedia, Interpretation (Logic),  https://en.wikipedia.org/wiki/Interpretation_(logic)  
2 Understanding that XBRL is a Knowledge Media, http://xbrl.squarespace.com/journal/2017/1/16/understanding-
that-xbrl-is-a-knowledge-media.html  
3 XBRL-based Digital Financial Reporting Principles, http://xbrl.squarespace.com/digital-financial-reporting-pr/  
4 Getting Ready for the Digital Age of Accounting, Reporting and Auditing: a Guide for Professional Accountants, 
http://xbrlsite.azurewebsites.net/2017/Library/GettingReadyForTheDigitalAgeOfAccounting.pdf  
5 American Institute of Certified Public Accountants, 2017, Principles and Criteria for XBRL-Formatted Information, 
https://www.aicpa.org/InterestAreas/FRC/AccountingFinancialReporting/XBRL/DownloadableDocuments/aicpa-
principles-and-criteria-for-xbrl-formatted-information.pdf  
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https://www.aicpa.org/InterestAreas/FRC/AccountingFinancialReporting/XBRL/DownloadableDocuments/aicpa-principles-and-criteria-for-xbrl-formatted-information.pdf
https://www.aicpa.org/InterestAreas/FRC/AccountingFinancialReporting/XBRL/DownloadableDocuments/aicpa-principles-and-criteria-for-xbrl-formatted-information.pdf
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What does a report creator need to do if they want to address all of the possible errors?  What good is 

an XBRL-based financial report if you don’t understand what errors it has of if you don’t even know the 

nature of the errors that may exist6?  How safe would it be to use such XBRL-based information?  How 

do you specify what consulting services that you need performed to make sure your report is conveys 

information correctly?  What is an acceptable error rate?  How do you measure your error rate? 

This document provides a blueprint for creating zero-defect XBRL-formatted digital financial reports.  

This document is not based on beliefs and opinions, it is based on observable evidence.  This document 

does not address many errors, it addresses a comprehensive set of specific categories of errors so that 

you know definitively what types of errors are being detected using machine-based automated 

processes and therefore you also know what human-based manual processes must be performed to test 

everything else. 

The information provided by this document comes from a deliberate and rigorous analysis of the 

complete set of XBRL-based public company financial reports undertaken over a period of about five 

years and creating software that successfully performs the machine-based automated verification 

checks. 

Internal Control over Financial Reporting 
 
In their document Guide to Internal Control over Financial Reporting7, the Center for Audit Quality 

states: 

Preparing reliable financial information is a key responsibility of the management of every public 

company. The ability to effectively manage the company’s business requires access to timely 

and accurate information. Moreover, investors must be able to place confidence in a company’s 

financial reports if the company wants to raise capital in the public securities markets. 

Management’s ability to fulfill its financial reporting responsibilities depends in part on the 

design and effectiveness of the processes and safeguards it has put in place over accounting and 

financial reporting. Without such controls, it would be extremely difficult for most business 

organizations — especially those with numerous locations, operations, and processes — to 

prepare timely and reliable financial reports for management, investors, lenders, and other 

users. While no practical control system can absolutely assure that financial reports will never 

contain material errors or misstatements, an effective system of internal control over financial 

reporting can substantially reduce the risk of such misstatements and inaccuracies in a 

company’s financial statements. 

 
6 Understanding Logical, Mechanical, and Mathematical Accounting Relations in XBRL-based Digital Financial 
Reports, http://xbrl.squarespace.com/journal/2016/12/15/understanding-logical-mechanical-and-mathematical-
accounting.html  
7 Center for Audit Quality, Guide to Internal Control Over Financial Reporting, 
http://www.thecaq.org/sites/default/files/caq_icfr_042513.pdf  
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In no place in the statement of the importance of internal controls does it distinguish between paper-

based information published for the consumption of humans and machine-readable information 

formatted for the consumption by computer based processes.   

XBRL-formatted information is not part of an audit yet.  But it seems to me that it also could be quite 

appropriate for auditors to include a point in their management representation letters for 10-K audit 

and 10-Q review engagements related to XBRL-formatted information.  This is a very practical way for 

CPAs to educate their clients about XBRL, encourage their clients to get their XBRL right, and if nothing 

else it proves that they addressed this subject with their clients, that the clients are aware of SEC filing 

requirements and potential sanctions regarding XBRL (i.e. the XBRL is “filed” and is subject to SEC review 

and enforcement action if there are XBRL errors), and the auditors have no responsibility for the XBRL as 

it is not (yet) part of an audit.   

CPA firms can use the management letter comments to initialize a dialog with management and the 

audit committee of their clients to ensure their clients have adequate internal controls over financial 

reporting (ICFR) in place related to XBRL.  Further, this is a great way to offer their consulting services if 

internal controls and processes are lacking.  This puts the burden of XBRL compliance (or lack thereof) 

squarely on the shoulders of public companies and their audit committees.  They might take the XBRL 

more seriously. 

Misconceptions Related to the “Audit of XBRL” 
There are many misconceptions professional accountants, professional auditors, and others have about 

the “audit of XBRL”.  The first misconception is that XBRL is audited at all.  XBRL is a technical format.  

The XBRL technical format can be verified 100% by automated software tests.  That is the purpose of the 

XBRL International XBRL conformance suite tests.  Those tests are used to build automated machine-

based processes to be sure the XBRL technical syntax is right.  But XBRL conformance suite tests do not, 

and cannot, check to see if the meaning conveyed by the XBRL-formatted information is correct. 

Second, when one “audits” the financial information represented in the form of paper you are not 

auditing the paper you are auditing the information represented on the paper.  In my document 

Thoughts on Auditing XBRL-formatted Information8 I point out that the meaning conveyed by the XBRL-

formatted information and the meaning conveyed by paper-based information including electronic 

forms of paper like HTML and PDF convey the exact same meaning. 

Third, you don’t need third party auditors to make sure you get things right.  The purpose of an audit is 

to provide an independent third party opinion as to whether reported information about the financial 

condition and financial position of an economic entity is being represented fairly by the information 

provided in a financial report.  The audit is about the independent third party opinion as to the fairness 

of that information.  You can create financial information correctly even if the information is not 

audited.  Most professional accountants can do that fine. 

 
8 Thoughts on Auditing XBRL-formatted Information, 
http://xbrlsite.azurewebsites.net/2017/Library/ThoughtsOnAuditingXBRLBasedInformation.pdf  

http://xbrlsite.azurewebsites.net/2017/Library/ThoughtsOnAuditingXBRLBasedInformation.pdf
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Fourth, external financial reporting managers need to create true and fair representations of their 

financial information.  The team that works with the external financial reporting manager needs to make 

sure the financial report is true and fair.  Internal auditors that work for a company to make sure the 

external financial reporting manager is doing their job correctly need to make sure the information is 

true and fair.  Finally, the CFO that signs off on the report needs to make sure the financial report 

information is true and fair.  The point here is that there are lots of people who care that the 

information contained in a financial report is represented appropriately, not just auditors. 

Comprehensive, Robust Verification Framework 
 
So what is the appropriate quality level of an XBRL-based financial report and how do you achieve it? 

What if the software that you used for creating XBRL-based financial reports provided you the following 

dashboard for understanding the validity of the information represented within that XBRL-formatted 

financial report: 

 

The following is the description of the functionality of each of the report validation categories and data 

related to how XBRL-based public company financial reports submitted to the SEC fare for each of these 

categories where data is available: 

• XBRL technical syntax:  XBRL technical syntax rules include the rules of the XBRL International 

conformance suite for XBRL 2.1 and XBRL Dimensions 1.0 specifications.  Today, XBRL-based 

filings to the SEC are 99.99+% consistent with these conformance suite tests. 

• Report specific mathematical relations: XBRL-based financial reports contain numerous roll up 

relations, roll forward relations (beginning balance + changes = ending balance), adjustment 

relations (originally stated balance + adjustments = restated balance), member aggregations, 

and other such mathematical relations.  The XBRL global standard offers XBRL calculations and 

XBRL Formulas as powerful tools for validation of such report specific mathematical relations.  

No accurate information is available as to how well SEC filings fare in this category. Report 

specific mathematical relations verification are part of XBRL technical syntax validation. 

• Model structure relations:  Model structure relations are defined as the relationship between 

XBRL presentation relation element categories including Networks, Hypercubes/Tables, 

Dimensions/Axis, Members, Primary Items/Line Items, Concepts and Abstracts.  The model 
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structure relations of XBRL Definition relations and XBRL Calculation relations are both crystal 

clear and validated by XBRL and XBRL Dimensions rules and therefore covered by XBRL 

processors.  As such, these relations tend to be near 100% consistent with expectations.   

However, the relations between these report element categories within the presentation 

relations are not covered by the XBRL technical specification. Today, 99.98% of these model 

structure relations are consistency with expectation for SEC filings. 

• EFM rules (EDGAR Filer Manual):  Each system has rules that are specific to that system.  The 

SEC EDGAR system specified those rules in the Edgar Filer Manual (EFM).  Some of the rules are 

testable using automated processes, some are testable using only manual processes. Today, 

about 95% or more of XBRL-based public company filings are consistent with expectation, most 

violations relate to the XHTML in text blocks. 

• Type or class relations:  The concepts within an XBRL taxonomy can be grouped into classes or 

types.  For example, “Assets” concepts are not the same as “Revenues” concepts.  You would 

never use an assets concept to represent a revenues fact.  There are two general types of 

relations between classes of concepts.  “Type-of”9 relations indicate that a concept is of a similar 

type, for example “Sales Revenue, Net” is a TYPE-OF “Revenues, Net”.  “Whole-part” relations 

indicate that some WHOLE is made up of a specific set of PARTS, no more, and no less.  Today, 

there is no good measurement as to the consistency of XBRL-based public company financial 

reports with these relations. 

• Fundamental accounting concept continuity cross-check relations: The fundamental 

accounting concept relations are basically universally applicable (i.e. not report specific) high-

level continuity equations that cross-verify information to make sure commonly reported facts 

are reported consistent with one another.  My tests of XBRL-based financial reports of U.S. 

public companies submitted to the SEC include about 22 rules that come in a variety of forms 

based on the reporting style of a company.  The notion of reporting style can be understood by 

realizing that a bank reports differently than a software company so they need different sets of 

fundamental accounting concept relations rules.  SEC filers can be grouped into about 200 

different reporting styles, but 80% of all economic entities fit into the top 12 reporting styles.  

Today, approximately 98.96% of the fundamental accounting concept relations are consistent 

with XBRL-based public company financial reports.  Approximately 88.2% of XBRL-based public 

company financial reports are consistent with all fundamental accounting concept relations 

continuity cross-checks10. 

• Disclosure logical, structural, mechanical, mathematical rules:  Disclosures have patterns and 

disclosure mechanics rules specify those patterns.  Disclosure mechanics rules specify the 

logical, mechanical, and mathematical relations within a specific disclosure and always hold true 

for that disclosure.  For example, the disclosure of inventory components is always a Roll Up, 

the total concept is always “us-gaap:InventoryNet”, the Level 3 Disclosure Text Block is always 

“us-gaap:ScheduleOfInventoryCurrentTableTextBlock”, etc.    Today, approximately 88% of 

 
9 Type-of relations are sometimes referred to as “Is-a” relation. 
10 Quarterly XBRL-based Public Company Financial Report Quality Measurement, 
http://xbrl.squarespace.com/journal/2017/9/1/quarterly-xbrl-based-public-company-financial-report-quality.html  

http://xbrl.squarespace.com/journal/2017/9/1/quarterly-xbrl-based-public-company-financial-report-quality.html
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disclosures are consistent with the disclosure mechanics rules based on a measurement of 65 

common disclosures11. 

• Statutory and regulatory compliance reporting checklist:  Some disclosures are always required 

to exist, for example significant accounting policies, basis of reporting, and revenues recognition 

policy.  Other disclosures are required only if specific line items are reported.  For example, if 

the line item “Property, Plant and Equipment, Net” is reported on the balance sheet then 

“Property, Plant, and Equipment Components” must be disclosed as well as the estimated useful 

lives of each class of property, plant and equipment.  Other disclosures are required only if 

specific transactions, events, circumstances, or other phenomenon exist for an economic entity.  

Other relations exist between information which must be disclosed in order to comply with 

regulatory and statutory disclosure requirements.  Many, but not all, of these reasons 

disclosures should be reported can be distilled into machine-readable business rules similar to 

today’s “disclosure checklist” which today only serves as a human-readable, and therefore 

manual, “memory jogger”.   Today, there are no measurements as to how consistent XBRL-

based public company financial reports are with the existing rules. 

• Manual verification (to-do list): Not all aspects of an XBRL-based public company financial 

report can be verified using automated machine-based processes.  Subjective decisions which 

require the exercise of professional judgment will always be necessary.  As such, it will always be 

the case that human-based manual verification tasks will be required when verifying XBRL-based 

digital financial reports.  However, if a verification task can be created and is reliable; automated 

processes are preferable because they tend to be less costly. If a subjective option is turned into 

a policy, tasks can be automated. 

You don’t need to imagine this validation software.  You can use the software and determine for 

yourself if it is helpful in the creation of XBRL-based financial reports.  This software exists today and it is 

highly-likely other such software, even better, will exist in the near future. Using this software you can 

measure consistency with specified business rules and determines precisely the quality of the XBRL-

based report, for example determine if the report has achieved sigma level 612 which is 99.99966% as 

expected. 

Two different commercially available software products exist that allow humans augmented by 

machine-based processes13 to make sure XBRL-based financial reports are created appropriately. 

The next several sections describe each of the XBRL-based financial report validation criteria in 

additional detail and explain why each category of validation is necessary so that the reader can get a 

better idea exactly what each aspect of a report is covered by the validation category. 

 
11 XBRL-based Public Company Reports to SEC are 88% Correct Per One Measurement, 
http://xbrl.squarespace.com/journal/2017/8/10/xbrl-based-public-company-reports-to-sec-are-88-correct-
per.html  
12 Wikipedia, Six Sigma, Sigma Levels, https://en.wikipedia.org/wiki/Six_Sigma#Sigma_levels  
13 Getting Ready for the Digital Age of Accounting, Reporting and Auditing: a Guide for Professional Accountants, 
http://xbrlsite.azurewebsites.net/2017/Library/GettingReadyForTheDigitalAgeOfAccounting.pdf 

http://xbrl.squarespace.com/journal/2017/8/10/xbrl-based-public-company-reports-to-sec-are-88-correct-per.html
http://xbrl.squarespace.com/journal/2017/8/10/xbrl-based-public-company-reports-to-sec-are-88-correct-per.html
https://en.wikipedia.org/wiki/Six_Sigma#Sigma_levels
http://xbrlsite.azurewebsites.net/2017/Library/GettingReadyForTheDigitalAgeOfAccounting.pdf
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Is this all the rules that can possibly be represented in machine-readable form and validated using 

automated processes?  No.  Software is a bottomless pit of opportunity.  What I have outlined is only 

the beginning. To understand the additional possibilities, I would suggest the document Comprehensive 

Introduction to Problem Solving Logic14.  The capabilities of the XBRL format to represent business rules, 

the capabilities of the business rules processor problem solving logic and the existence of the rules 

themselves determine what is achievable.  

 
14 Comprehensive Introduction to Problem Solving Logic, 
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part01_Chapter02.5_ComprehensiveIn
troductionToProblemSolvingLogic.pdf  

http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part01_Chapter02.5_ComprehensiveIntroductionToProblemSolvingLogic.pdf
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part01_Chapter02.5_ComprehensiveIntroductionToProblemSolvingLogic.pdf
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XBRL Technical Syntax 
 
XBRL International provides an XBRL conformance suite which is used to test the XBRL technical syntax 

of an XBRL-based digital financial report.  The conformance suite has 578 test that relate to the base 

XBRL 2.1 specification15 and 994 tests relating to the XBRL Dimensions 1.0 technical specification16.  

These validation tasks are uninteresting to professional accountants; the technical syntax just needs to 

be correct and managed by the software application but hidden from the business user that is making 

use of the software. The technical aspect needs to disappear into the background. 

Besides, there is little hope that you could train the average professional accountant to understand the 

XBRL technical syntax.  Nor should you need to.  Professional accountants should simply expect that the 

tools that they use adhere to the XBRL global standard.  And most software does. 

Today, XBRL-based public company financial reports which are submitted to the SEC are 99.99% 

consistent with the XBRL 2.1 and XBRL Dimensions 1.0 technical syntax. 

Report Specific Mathematical Relations 
 
Included in the XBRL technical syntax validation is the validation of XBRL calculations or roll up 

computations. For example, below you see the roll up of the pieces that make up of total inventory: 

 

XBRL calculations can be used to represent and verify these roll up type mathematical computations. 

Financial reports generally contain numerous roll up type computations.  It should never be the case 

that such a roll up computation is undocumented within an XBRL-based financial report and the 

information I the report be consistent with the XBRL calculation representation of such roll ups.  

Creators of XBRL-based financial reports should never be allowed to leave these roll up mathematical 

 
15 XBRL International, XBRL 2.1 base technical specification conformance suite, 
https://specifications.xbrl.org/work-product-index-group-base-spec-base-spec.html  
16 XBRL International, XBRL Dimensions 1.0 technical specification conformance suite, 
https://specifications.xbrl.org/work-product-index-group-dimensions-dimensions.html  

https://specifications.xbrl.org/work-product-index-group-base-spec-base-spec.html
https://specifications.xbrl.org/work-product-index-group-dimensions-dimensions.html
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relations undocumented.  If they are documented, then XBRL processing can verify the consistency of 

information in the XBRL-based financial report with these roll ups documented by XBRL calculation 

relations. 

But in addition to roll up validations; XBRL Formula17 validation is used to overcome the limitations of 

XBRL calculations validation tasks which only works within one context.  XBRL Formula is significantly 

more powerful in terms of problem solving logic related to mathematical computations.  And just like 

the XBRL base specification and XBRL Dimensions, XBRL Formula has a conformance suite that can be 

used to test the XBRL Formula syntax using automated machine-based processes. 

As professional accountants know financial reports contain many roll forward type mathematical 

relationships.  However, roll forward relationships cannot be validated using XBRL calculation relations 

because roll forward cross contexts.  A roll forward represents information across three different 

contexts; the beginning balance, the changes during the period of the roll up, and the ending balance of 

the roll up.  For example: 

 

While the SEC does not allow XBRL Formulas to be submitted with an XBRL-based financial report that is 

filed with the SEC; the ability to verify the roll forward mathematical relations in such reports is critical 

to getting the reports created correctly.  As such, XBRL Formulas rules can and should be created as part 

of the process of creating an XBRL-based report and simply not submitted to the SEC because the SEC 

does not currently allow XBRL Formula based business rules to be filed. However, 100% of all roll 

forwards can be verified to be correct per the XBRL Formula based roll forward business rules. 

Another type of mathematical computation that XBRL calculations does not support but exists in 

financial reports is what I call a member aggregations.  For example: 

 
17 XBRL International, XBRL Formula 1.0 specification and conformance suite, https://specifications.xbrl.org/work-
product-index-formula-formula-1.0.html  

https://specifications.xbrl.org/work-product-index-formula-formula-1.0.html
https://specifications.xbrl.org/work-product-index-formula-formula-1.0.html
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A member aggregation is simply a roll up represented using a different XBRL technical syntax approach, 

XBRL Dimensions, than the general base XBRL approach which then uses XBRL calculation relations to 

document the mathematical relations.  The semantics of a roll up and a member aggregation are 

completely identical in terms of the mathematical relationship itself.  Member aggregations offer added 

semantics related to other areas because they leverage XBRL Dimensions and the multidimensional 

approach18 to representing information.  Likewise, there are many member aggregation type 

mathematical relations within an XBRL-based financial report such as revenues from external customers 

or long-lived assets by geographic area just to name two.  And so, each of these member aggregation 

computations can be effectively represented by and validated using XBRL Formula. 

A fourth type of mathematical relation not covered by XBRL calculations is the adjustment type relation 

where you have an originally stated balance, one or more adjustments to that original balance, and then 

a restated balance.  An example of an adjustment type relation is a prior period adjustment due to an 

accounting error or the impact of a change in accounting policy: 

 
18 Charles Hoffman, Introduction to the Multidimensional Model for Professional Accountants, 
http://xbrl.squarespace.com/journal/2016/3/18/introduction-to-the-multidimensional-model-for-
professional.html  

http://xbrl.squarespace.com/journal/2016/3/18/introduction-to-the-multidimensional-model-for-professional.html
http://xbrl.squarespace.com/journal/2016/3/18/introduction-to-the-multidimensional-model-for-professional.html


 

11 
 

 

So as you can see above you have stockholders’ equity as originally stated, two adjustments, and then 

the restated balance of stockholders’ equity.  Again, XBRL calculation relations cannot represent this 

information because the facts exist within different contexts; but XBRL Formula can easily represent 

information that reports adjustments.  Adjustment type mathematical computations are rather rare in 

financial reports, but they do exist.  And so, while not allowed by SEC filing rules, creating business rules 

to verify the accuracy of mathematical computations not covered by the feature of XBRL calculations are 

provided by XBRL Formula.  And so, it is possible to represent 100% of adjustment type mathematical 

relations within an XBRL-based financial report and verify that those computations are consistent with 

that representation. 

A fifth type of mathematical relation not covered by XBRL calculations is the variance type relation 

where you have a budgeted amount, an actual amount, and then a variance between the budgeted and 

actual amounts.  Below is an example of this computation pattern: 
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So as you can see above you have budgeted, variance, and, and actual facts for four different financial 

line items all of which are for the same period.  Similar to this is the forecast, variance, and actual.  

Essentially what is going on is that two different reporting scenarios are being compared.  Either way, 

the facts are in different contexts and therefore again XBRL calculations cannot be used to represent this 

type of information.  But, XBRL Formula can be used.  And again, this is a less common computation 

pattern but it does exist periodically.  And so, it is possible to represent 100% of variance type 

mathematical relations within an XBRL-based financial report and verify that those computations are 

consistent with that representation. 

A sixth and final mathematical relation pattern, or patterns, is again not covered by XBRL calculation 

relations. That computation pattern as I call it is basically classified as complex computation meaning 

“everything else”.  Here is an example, the earnings per share computation: 

 

The mathematical formula is “Earnings per share = Net income (loss) / Weighted average common 

shares”.  Again, this is easily represented by and can be validated to be correct using XBRL Formula. And 

therefore, again, 100% of this other class of all other computations not covered by other patterns is 

likewise covered by XBRL Formula. 

There is one other class of computation that is critically important to understand.  I have pointed out 

above the patterns of mathematical computations that cannot be represented using XBRL calculations.  

Those limitations are clear. What is less clear is what is not covered by XBRL Formula.  What I mean is 

that there could be some gap between mathematical computations that exist in real world financial 

reports and the problem solving logic or expressive power of XBRL Formula to represent mathematical 

computations that exist in the real world.  At present, that gap is unknown.  And therefore, there could 

be some limitation as to what can be represented by and verified to be correct using XBRL Formula.  But 

currently, I cannot tell you what that gap is. 

However, this is not a problem.  In the section “Manual Verification” which is coming up; all 

mathematical relations that cannot be represented using XBRL calculation relations and XBRL Formula 

can be verified to be correct using manual processes.  And therefore, one can conclude that it is 

completely possible to verify 100% of report specific mathematical relations using specific automated 
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machine-based processes and manual processes such that the complete set of report specific 

mathematical relations can be verified.  And therefore, one can conceivably believe that with respect to 

these report specific mathematical relations can be guaranteed to contain zero defects. 

Model Structure Relations 
 
Model structure validation tests the relationships between categories of report elements within XBRL 

presentation relations.  These presentation relations are not covered by XBRL validation because the 

relations are not specified by the XBRL technical syntax19. 

While XBRL calculation relations are checked as part of the base XBRL 2.1 technical syntax validation and 

XBRL definition relations are checked as part of the XBRL 2.1 technical syntax validation plus the 

additional XBRL Dimensions 1.0 technical syntax validation; the allowed and disallowed relationships 

between the different categories of report elements in the XBRL presentation relations are not covered 

by the XBRL technical specification.  As such, supplemental automated validation was created to satisfy 

this need. 

What is meant by the model structure relations is the relations between XBRL networks, hypercubes, 

dimensions, members, primary items, concrete concepts, and abstract concepts.  For example, here is 

an example of XBRL presentation relations: 

 

A pathological example will help you see my point.  The following is completely valid per the XBRL 

technical specification: 

 
19 A really good question would be, “Could these relations be verified by XBRL technical syntax?  The answer is yes, 
they could. 
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You should have two questions about the above representation.  The first question is, “What does the 

representation mean?”  The second question is, why would something like that be allowed per the XBRL 

technical specification? 

While most XBRL presentation relations problems are not as pathological as the example provided 

above to make my point; some problems do exist today.  The most common problems include using a 

[Member] as an [Abstract] or some similar problem.  But even in the US GAAP XBRL Taxonomy, 

sometimes you see a [Table] that has another [Table] as a child.  What exactly does that mean? 

The model structure of an XBRL-based public company financial report is generally not disputed and 

today over 99.9% of all XBRL-based public company financial reports submitted to the SEC are consistent 

with supplemental automated rules specified20.  

The following matrix shows the valid and invalid relations between the pieces that make up the XBRL 

presentation relations model structure which include Network, Table (i.e. Hypercube), Axis (i.e. 

Dimensions), Member, Line Items (i.e. Primary Items), Abstract, and Concept report elements: (RED is 

enforced by the XBRL technical specification, ORANGE is not allowed, YELLOW is not advised, and GREEN 

is allowed) 

 

 
20 Model structure rules represented within XBRL definition relations, 
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/model-
structure/ModelStructure-rules-us-gaap-def.xml  

http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/model-structure/ModelStructure-rules-us-gaap-def.xml
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/model-structure/ModelStructure-rules-us-gaap-def.xml
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While XBRL does not enforce the allowed and disallowed relations between the different categories of 

XBRL report elements; the existence of errors in XBRL-based public company financial reports shows 

why this automated validation process is necessary21. 

Two specific examples will help one understand the issue of representing the structure in illogical or 

ambiguous ways.  In this first example this filer used a MEMBER, which is intended to be a part of an 

Axis, as a child of an Abstract concept. 

http://www.sec.gov/Archives/edgar/data/1519534/000146970913000495/mssd-20130331.xml  

 

In this case the meaning conveyed is not really impacted because the member was used to represent an 

Abstract concept which provides no value. 

 
21 One issue that I am not addressing is the consistence between the network identifies used to represent the XBRL 
presentation relations, XBRL calculation relations, and XBRL definition relations.  Not having these match do not 
cause problems in terms of meaning of information represented.  But having these consistent does make working 
with such networks and the fragments of a report represented by those fragments significantly easier. 

http://www.sec.gov/Archives/edgar/data/1519534/000146970913000495/mssd-20130331.xml
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In this second example, an [Axis] was used incorrectly.  An [Axis] is supposed to be part of a [Table].  

Here the [Axis] was used as an [Abstract] report element. Notice that you see no explicitly defined 

[Table]. 

http://www.sec.gov/Archives/edgar/data/318673/000109690613000418/snfca-20121231.xml  

 

Model structure validation uses automated processes to detect these sorts of modeling errors.  

http://www.sec.gov/Archives/edgar/data/318673/000109690613000418/snfca-20121231.xml
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Edgar Filer Manual (EFM) Validation (System rules) 
 
The SEC provides a manual, the EDGAR Filer Manual22 or EFM, which is used to specify how an XBRL-

based public company financial report is to be created.  Many of the rules specified by the EFM can be 

tested using automated processes.  The SEC provides the Interactive Data Public Test Suite23 to help 

software vendors implement these automated checks. 

Note that EFM rules where it is impossible to write a machine-readable business rule; then manual 

processes must be used to make sure the EFM rule is being followed.  Basically, if a machine-readable 

rule cannot be written then manual processes are necessary to verify that the rule is being followed. 

Today, consistency with EFM automatable rules is about 95% or higher with most of the inconsistencies 

related to EFM rules having to do with the formatting of HTML syntax within text blocks. 

XBRL Cloud provides one of the better EFM validation services available24.  The XBRL Cloud EDGAR 

Dashboard allows you to see that there are errors, but you must subscribe to their services to see the 

nature of specific errors: 

 

As such, using manual and automated processes, it is possible to make sure there are zero defects 

related to XBRL-based financial reports.  Clearly automated processes are preferred to manual processes 

due to the number of details involved and the cost of manual validation.  Further, automated processes 

are more reliable.  

 
22 Edgar Filer Manual, https://www.sec.gov/info/edgar/edmanuals.htm  
23 Interactive Data Public Test Suite, https://www.sec.gov/page/osdinteractivedatatestsuite  
24 XBRL Cloud EDGAR Dashboard, https://edgardashboard.xbrlcloud.com/edgar-dashboard/  

https://www.sec.gov/info/edgar/edmanuals.htm
https://www.sec.gov/page/osdinteractivedatatestsuite
https://edgardashboard.xbrlcloud.com/edgar-dashboard/
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Type or Class Relations 
 
It is possible to be consistent with the XBRL technical syntax, consistent with the expectations of the 

Edgar Filer Manual (EFM), have the report specific mathematical computations all correct; but still have 

errors in your XBRL-based financial report.  One such error is caused by violating type or class relations. 

Type or class relations25 validation has to do with the proper use of a concept relative to another 

concept.  The best way to understand this is with an example of a common mistake. In this filing a public 

company represented the line item labeled “Total operating expenses” using the concept “us-

gaap:OperatingExpenses”.  However, if you note from the income statement, the line item “Cost of 

Sales”, represented using the concept “us-gaap:CostOfRevenue” which is used to represent direct 

operating expenses is included within the concept “us-gaap:OperatingExpenses” which is used to 

represent indirect operating expenses.  What this filer should have done is to use the concept “us-

gaap:CostsAndExpenses” which includes both direct and indirect operating expenses. 

http://www.sec.gov/Archives/edgar/data/1399587/000118518516005694/0001185185-16-005694-index.htm  

 

 
25 Mereology is the theory of parthood relations: of the relations of part to whole and the relations of part to part 
within a whole. Stanford Encyclopedia of Philosophy, https://plato.stanford.edu/entries/mereology/  

http://www.sec.gov/Archives/edgar/data/1399587/000118518516005694/0001185185-16-005694-index.htm
https://plato.stanford.edu/entries/mereology/
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There are other similar types of relations related to the proper use of a concept relative to some other 

concept within an XBRL-based public company financial report. The tests of type or class relations are 

represented using XBRL definition relations26. If you load this XBRL instance and run Type of Class 

Relations validation you will be notified of this representation error within the XBRL-based digital 

financial report: 

https://www.sec.gov/Archives/edgar/data/1399587/000118518516005694/bcyp-20160930.xml 

 

A second example of the same situation will walk you through some additional details to help you better 

understand the nature of type or class validation and help you understand how to spot them.  If you 

load this XBRL instance: 

https://www.sec.gov/Archives/edgar/data/1646383/000164638317000014/csra-20161230.xml  

If you examine the income statement you see the line item “Total cost of services”: 

 

 
26 Type or Class relations represented as XBRL definition relations, 
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/type-
class/TypeOrClassRelations-us-gaap.xsd  

https://www.sec.gov/Archives/edgar/data/1399587/000118518516005694/bcyp-20160930.xml
https://www.sec.gov/Archives/edgar/data/1646383/000164638317000014/csra-20161230.xml
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/type-class/TypeOrClassRelations-us-gaap.xsd
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/type-class/TypeOrClassRelations-us-gaap.xsd
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That line item seems fine and all report specific mathematical computations work fine; but when you 

examine the line item relative to other reported line items you can see the representation problem that 

exists in the income statement: 

 

Examining the XBRL calculation relations that are shown below helps you see that in this financial report 

the concept “us-gaap:CostOfRevenue” is represented as being a PART OF “us-gaap:OperatingExpenses”. 
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When you examine the US GAAP XBRL Taxonomy, you can see the relative relationship between the 

concepts us-gaap:CostOfRevenue and us-gaap:OperatingExpenses by looking at operating income 

(loss)27 on the income statement: 

 

An even better indication of the relationship can be seen by examining the XBRL calculation relations for 

Costs and Expenses28.  You can see that that the correct concept is us-gaap:CostsAndExpenses as 

opposed to us-gaap:OperatingExpenses.  

 

 
27 US GAAP XBRL Taxonomy, Operating Income (Loss), https://goo.gl/7vMpnL  
28 US GAAP XBRL Taxonomy, Costs and Expenses, https://goo.gl/K9j2JV  

https://goo.gl/7vMpnL
https://goo.gl/K9j2JV
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As you can see by the Type or Class Relations Validation Report, this representation mistake is detected 

so that the creator of the digital financial report can correct this error: 

 

And so, there are two ways to test for type or class relations that might be a problem.  The best way is to 

test what is reported in specific XBRL-based public company financial reports against the expectations of 

the US GAAP XBRL Taxonomy.  While this does work in many cases, the organization of the US GAAP 

XBRL Taxonomy is not appropriate for making sure you detect all of these sorts of issues. 

However, specific known problems can be represented which overcome the limitations of the US GAAP 

XBRL Taxonomy representations.  A combination of leveraging information that exists in the US GAAP 

XBRL Taxonomy and what is provided by supplemental lists of specifically inappropriate relationships 

can provide the necessary information to make sure that 100% of the type or class errors that might 

occur in a financial report are detected so that you have zero defects in your XBRL-based financial 

reports.  
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Fundamental Accounting Concept Relations 
 
Another common error is in XBRL-based financial reports of public companies is to represent facts that 

conflict with, contradict, or is illogical relative to other reported facts or are inconsistent with the way 

other public companies report facts.  You can think of these relations as continuity cross-checks.  Again, 

none of these errors would be caught by XBRL technical syntax, report specific mathematical relations, 

model structure, or type/class relations validation.  A simple example of a fundamental accounting 

concept relation continuity cross check is the accounting equation29:  Assets = Liabilities and Equity. 

These continuity cross checks are universal when applied to each reporting style used by public 

companies.  While public companies can, and do, report differently; how companies report can be 

grouped into common patterns or reporting styles.  For example, a financial institution uses interest-

based revenues style for their income statement and unclassified balance sheets.  While there can be a 

wide variety of reporting styles, 85% of all public companies use approximately only one of about 20 

different reporting styles30.  I have assigned codes to each reporting style.  Here is summary information 

about reporting styles: 

 

 
29 Wikipedia, Accounting Equation, retrieved May 1, 2017, https://en.wikipedia.org/wiki/Accounting_equation  
30 Understanding Fundamental Accounting Concept Relations and Reporting Styles, 
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part02_Chapter05.6_UnderstandingFu
ndamentalAccountingConceptRelationsAndReportingStyles.pdf  

https://en.wikipedia.org/wiki/Accounting_equation
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part02_Chapter05.6_UnderstandingFundamentalAccountingConceptRelationsAndReportingStyles.pdf
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part02_Chapter05.6_UnderstandingFundamentalAccountingConceptRelationsAndReportingStyles.pdf
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The fundamental accounting concept relations continuity cross-checks31 verify the logical, mechanical, 

and mathematical accounting relationships between reported facts. Several documents I have created 

provide examples of common mistakes public companies make when creating their XBRL-based digital 

financial reports32. The fundamental accounting concept relations are universally applicable rather than 

report specific.  Differences in the relations are managed by using reporting styles to group sets of 

fundamental accounting concept relations. 

We will provide two examples here to help you better understand the essence of these fundamental 

accounting concept relations continuity cross-checks. We encourage you to have a look at the many 

examples33 which document errors found by the fundamental accounting concept relations continuity 

cross-checks. 

In this first example below, the public company reversed the equity concepts used.  They reversed the 

concepts used to represent the line items “Equity attributable to parent” and “Equity” (parent + 

noncontrolling interest) 

http://www.sec.gov/Archives/edgar/data/1005699/000117891316006153/0001178913-16-006153-

index.htm  

 

 
31 Charles Hoffman, Fundamental Accounting Concept Relations, http://xbrl.squarespace.com/fundamental-
accounting-concept/  
32 Charles Hoffman, Understanding Logical, Mechanical, and Mathematical Accounting Relations in XBRL-based 
Digital Financial Reports, http://xbrl.squarespace.com/journal/2016/12/15/understanding-logical-mechanical-and-
mathematical-accounting.html  
33 Charles Hoffman, High Quality Examples of Errors in XBRL-based Financial Reports, 
http://xbrl.squarespace.com/journal/2017/4/29/high-quality-examples-of-errors-in-xbrl-based-financial-repo.html  

http://www.sec.gov/Archives/edgar/data/1005699/000117891316006153/0001178913-16-006153-index.htm
http://www.sec.gov/Archives/edgar/data/1005699/000117891316006153/0001178913-16-006153-index.htm
http://xbrl.squarespace.com/fundamental-accounting-concept/
http://xbrl.squarespace.com/fundamental-accounting-concept/
http://xbrl.squarespace.com/journal/2016/12/15/understanding-logical-mechanical-and-mathematical-accounting.html
http://xbrl.squarespace.com/journal/2016/12/15/understanding-logical-mechanical-and-mathematical-accounting.html
http://xbrl.squarespace.com/journal/2017/4/29/high-quality-examples-of-errors-in-xbrl-based-financial-repo.html
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In the next example the public company used an after-tax concept “us-

gaap:IncomeLossFromContinuingOperations” to represent a before-tax line item.  The concept that they 

should have used is “us-gaap:OperatingIncomeLoss”. 

http://www.sec.gov/Archives/edgar/data/21510/000002151016000068/0000021510-16-000068-

index.htm  

 

While many of the fundamental accounting concept relations continuity cross checks can be understood 

by simply looking at one XBRL-based financial report; other errors are better understood when you 

examine many and even the entire set of about 7,000 such reports and compare/contract how different 

companies handle exactly the same reporting situation.  Further, additional insight can be realized if you 

compare information across the set of reports submitted each period for a public company. 

Existing public company filings provide evidence of both the correct way to represent fundamental 

accounting concept relations and the incorrect way to represent such information. 

Next, we provide two sets of comparisons to help show the power of the fundamental accounting 

concept relations continuity cross-checks.  The first set of comparisons show a period comparison for 

Microsoft over five consecutive fiscal periods.  Note that 100% of the relations are consistent for all five 

reports for the fundamental accounting concept relations continuity cross-checks.  This is seen by the 

green colored cells.  Next, in the second set of comparisons a peer comparison is made between 

Microsoft and four of Microsoft peers that use the same reporting style as Microsoft.  Again, you can see 

http://www.sec.gov/Archives/edgar/data/21510/000002151016000068/0000021510-16-000068-index.htm
http://www.sec.gov/Archives/edgar/data/21510/000002151016000068/0000021510-16-000068-index.htm
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that 100% of the fundamental accounting concept relations continuity cross-checks are consistent with 

expectation from the green colored cells. 

Ask yourself a question: Why would this not be the case for every public company’s XBRL-based financial 

report?  Why would these relations not be consistent?  Well, the answer is that they should be 

consistent.  I have been measuring the fundamental accounting concept relations continuity cross-

checks for several years34.  There are nine software vendors/filing agents whose filings are 90% or 

greater consistent with 100% of these accounting relations.  Overall, 98.6% of all public company 

financial reports are consistent with these relations.  Only a minority of XBRL-based financial reports are 

not consistent with these fundamental accounting concept relations. 

Recognize that the information that is shown in the entity comparisons and the period comparisons for 

an entity is normalized financial statement information.  So for example, while it is the case that 

different entities report different line items on their balance sheets that are used to represent the 

details of Current assets; what is common to every entity which has the same reporting style is that each 

has the notion of Current assets and they either explicitly report that line item (which is the case for 

Current assets) or that line item can be easily derived from other reported information (which is the case 

for Noncurrent assets which is sometimes reported, but more often not explicitly reported). 

So, it is this commonality or patterns of reporting that are leveraged to identify the fundamental 

accounting concept relations and test the continuity between each of the approximately 7,000 public 

companies to look for anomalies.  An anomaly could mean that a public company is making an error or 

that perhaps a new reporting style could be necessary because there is some unique aspect of a specific 

report or some group of company’s reports.  Or, perhaps, an anomaly could mean an error in the US 

GAAP Financial Reporting XBRL Taxonomy.  Creating the test rules is simply a matter of sorting all of 

these details out. 

  

 
34 Public Company Quality Continues to Improve, 9 Quality Leaders 
http://xbrl.squarespace.com/journal/2016/11/28/public-company-quality-continues-to-improve-9-quality-
leader.html  

http://xbrl.squarespace.com/journal/2016/11/28/public-company-quality-continues-to-improve-9-quality-leader.html
http://xbrl.squarespace.com/journal/2016/11/28/public-company-quality-continues-to-improve-9-quality-leader.html
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Period comparison for an entity 
Fundamental accounting concept relations continuity cross checks, between periods for a specific entity, 

here you have five consecutive periods of Microsoft reports: 
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These are the files for the ENTITY COMPARISON (Above): 
 
http://www.sec.gov/Archives/edgar/data/789019/000156459017000654/msft-20161231.xml 
http://www.sec.gov/Archives/edgar/data/789019/000119312516742796/msft-20160930.xml 
http://www.sec.gov/Archives/edgar/data/789019/000119312516662209/msft-20160630.xml 
http://www.sec.gov/Archives/edgar/data/789019/000119312516550254/msft-20160331.xml 
http://www.sec.gov/Archives/edgar/data/789019/000119312516441821/msft-20151231.xml 
 

These are the files for the PEER COMPARISON (Below): 

http://www.sec.gov/Archives/edgar/data/858877/000085887717000004/csco-20170128.xml 
http://www.sec.gov/Archives/edgar/data/320193/000162828017000717/aapl-20161231.xml 
http://www.sec.gov/Archives/edgar/data/789019/000156459017000654/msft-20161231.xml 
http://www.sec.gov/Archives/edgar/data/880807/000162828017000901/amsc-20161231.xml 
http://www.sec.gov/Archives/edgar/data/796343/000079634317000031/adbe-20161202.xml   
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Peer comparison across entities with the same reporting style 
Fundamental accounting concept relations continuity cross checks, compare entities with the same 

reporting style; here you have Microsoft contrast to four other public companies that report using the 

same reporting style: 
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And so, again, the continuity cross checks point out errors that no other testing category will point out.  

The fundamental accounting concept relations continuity cross checks is somewhat of a type of class 

relation.  However, this set of relations is unique enough to be put into its on category. 

These continuity cross checks contribute to the creation of zero defect financial reports.  It is the case 

that 100% of this testing can be automated using machine-based processes for at least 98% of reporting 

entities at this point.  And so, somewhere in the neighborhood of 2% can either be further automated or 

would need to be checked using manual processes. 

Finally, consider one additional point.  Below you see a summary of my latest quarterly measurements 

of the fundamental accounting concept relations continuity cross checks35.  Ask yourself why would it be 

that the “Percent Without Error” would be different for different software vendors/filing agents creating 

XBRL-based public company financial reports?  And, ask yourself why some software vendors/filing 

agents can achieve 99% consistent with the fundamental accounting concept relations continuity cross 

checks and other software vendors/filing agents cannot? 

  

 
35 Quarterly XBRL-based Public Company Financial Report Quality Measurement, 
http://xbrl.squarespace.com/journal/2017/9/1/quarterly-xbrl-based-public-company-financial-report-quality.html  

http://xbrl.squarespace.com/journal/2017/9/1/quarterly-xbrl-based-public-company-financial-report-quality.html
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Disclosure Logical, Structural, Mechanical, Mathematical Rules (Disclosure 
Mechanics) 
 
A financial report is not one big thing.  A financial report is really a combination of lots of smaller 

fragments which work together and make up the one complete report. 

Patterns exist within the fragments of an XBRL-based financial report.  Disclosures have patterns.  The 

disclosure mechanics rules document those patterns36.  Disclosure mechanics rules document the 

logical, mechanical, and mathematical relations within a specific disclosure in machine-readable form 

which enables automated machine-based processes to leverage that knowledge.   

For example, the disclosure of the Level 4 Disclosure detail of inventory components is always a Roll Up, 

the total concept of that roll up is always the concept “us-gaap:InventoryNet”, the Level 3 Disclosure 

Text Block which must be reported if that disclosure exists is always “us-

gaap:ScheduleOfInventoryCurrentTableTextBlock”, the Level 1 Note Text Block is usually the concept 

“us-gaap:InventoryDisclosureTextBlock” unless the reporting entity organized their notes with some 

different presentation, and the related Level 2 Policy Text Block is “us-gaap:InventoryPolicyTextBlock”. 

These relations are provable using empirical evidence from the XBRL-based financial reports created by 

public companies.  These relations are true for each reporting entity37.  These relations are true across 

reporting entities38.  These relations are true for each disclosure39. 

The disclosure mechanics rules are articulated in the form of machine-readable business rules using the 

XBRL definition relations40. Those machine-readable XBRL-based rules can be translated into a controlled 

natural language syntax that helps accounting professionals read and understand the business rules on 

their terms. Here is the information from the XBRL definition relations of the inventory disclosure41 

articulated in the paragraph above about the inventory components disclosure using that natural 

language syntax: 

 
36 Disclosure mechanics rules, http://xbrl.squarespace.com/journal/2016/11/16/updated-xbrl-based-machine-
readable-financial-reporting-chec.html  
37 SCOTTS LIQUID GOLD INC, http://www.xbrlsite.com/site1/2017/Prototypes/DisclosureAnalysis/All/0001564590-
17-005736_517.html  
38 DISCLOSURE: disclosures:InventoryNetRollUp, 
http://www.xbrlsite.com/site1/2017/Prototypes/DisclosureAnalysis/All/Index_517_Consistent.html  
39 Disclosure Analysis Summary (work in progress), 
http://www.xbrlsite.com/site1/2017/Prototypes/DisclosureAnalysis/All/Index.html  
40 XBRL taxonomy which contains disclosure mechanics rules for approximately 65 disclosures, 
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/disclosure-
mechanics/Disclosures_BASE2.xsd  
41 XBRL definition relations for the inventory components disclosure, 
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/disclosure-mechanics/517-
rules-def.xml  

http://xbrl.squarespace.com/journal/2016/11/16/updated-xbrl-based-machine-readable-financial-reporting-chec.html
http://xbrl.squarespace.com/journal/2016/11/16/updated-xbrl-based-machine-readable-financial-reporting-chec.html
http://www.xbrlsite.com/site1/2017/Prototypes/DisclosureAnalysis/All/0001564590-17-005736_517.html
http://www.xbrlsite.com/site1/2017/Prototypes/DisclosureAnalysis/All/0001564590-17-005736_517.html
http://www.xbrlsite.com/site1/2017/Prototypes/DisclosureAnalysis/All/Index_517_Consistent.html
http://www.xbrlsite.com/site1/2017/Prototypes/DisclosureAnalysis/All/Index.html
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/disclosure-mechanics/Disclosures_BASE2.xsd
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/disclosure-mechanics/Disclosures_BASE2.xsd
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/disclosure-mechanics/517-rules-def.xml
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/disclosure-mechanics/517-rules-def.xml
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Is there an alternative where a roll up is not required for the inventory components disclosure?  

Perhaps.  If so, then another disclosure name would be created and new disclosure mechanics rules 

would be created.  If, say, the FIFO inventory disclosure is different than the LIFO inventory disclosure; 

no problem, simply create a new disclosure name42 and a new set of disclosure mechanics rules43 for 

that disclosure. 

Two good resources for obtaining a more detailed understanding of the disclosure mechanics rules is 

the document Understanding Disclosure Mechanics44 which provides a good overview of the concept 

and Disclosure Creation Information45 which provides an initial analysis of the 10-Ks of approximately 

6,000 public companies.  There is still additional work that is necessary to tune existing rules and 

additional rules need to be added for other disclosures.  However, the concept is proven to work and 

has been implemented in working commercial software. 

An initial test of the 2016 fiscal year 10-Ks of 6,023 public companies46 shows that on average about 88% 

of the 65 disclosures measured are consistent with the currently specified disclosure mechanics rules.  

There are two commercial software vendors that have the capabilities to process these XBRL-based 

 
42 Disclosures Viewer, http://www.xbrlsite.com/2015/fro/us-gaap/html/Disclosures/Detail/index.html  
43 Disclosure mechanics rules, http://xbrl.squarespace.com/journal/2016/11/16/updated-xbrl-based-machine-
readable-financial-reporting-chec.html  
44 Understanding Disclosure Mechanics, 
http://xbrlsite.azurewebsites.net/2016/Analysis/UnderstandingDisclosureMechanics.pdf  
45 Disclosure Creation Information, 
http://xbrlsite.azurewebsites.net/2017/Library/DisclosureCreationInformation.pdf  
46 XBRL-based Public Company Reports to SEC are 88% Correct Per One Measurement, 
http://xbrl.squarespace.com/journal/2017/8/10/xbrl-based-public-company-reports-to-sec-are-88-correct-
per.html  

http://www.xbrlsite.com/2015/fro/us-gaap/html/Disclosures/Detail/index.html
http://xbrl.squarespace.com/journal/2016/11/16/updated-xbrl-based-machine-readable-financial-reporting-chec.html
http://xbrl.squarespace.com/journal/2016/11/16/updated-xbrl-based-machine-readable-financial-reporting-chec.html
http://xbrlsite.azurewebsites.net/2016/Analysis/UnderstandingDisclosureMechanics.pdf
http://xbrlsite.azurewebsites.net/2017/Library/DisclosureCreationInformation.pdf
http://xbrl.squarespace.com/journal/2017/8/10/xbrl-based-public-company-reports-to-sec-are-88-correct-per.html
http://xbrl.squarespace.com/journal/2017/8/10/xbrl-based-public-company-reports-to-sec-are-88-correct-per.html
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disclosure mechanics rules currently.  While the rules for the current 65 disclosures need adjustment 

and while the initial set of 65 disclosures can only be considered a successful working proof of concept 

because there are likely somewhere between 2000 and 5000 disclosures and therefore more disclosure 

mechanics rules are necessary; the general concept has been proven to work successfully. 

Take the example of one disclosure of inventory components, apply that idea to all disclosures reported 

within a financial report, and you get a validation summary that looks like the following for each 

fragment of the complete financial report47: 

 
 

And so, the logical and mechanical relationships that make up each disclosure can be validated using 

automated machine-based processes.  If no machine-readable rules exist for a disclosure, or if there is 

some logical or mechanical relationship for which machine-readable rules cannot be created; then 

manual processes are used to verify the appropriateness of each disclosure.  But clearly, automated 

machine-based processes are preferable because they are more reliable and cost less.  

 
47 Disclosure Mechanics validation results for Microsoft 2016 fiscal year 10-K, 
http://xbrlsite.azurewebsites.net/2017/Prototypes/DisclosureMechanicsExample/DisclosureMechanicsSummary.j
pg  

http://xbrlsite.azurewebsites.net/2017/Prototypes/DisclosureMechanicsExample/DisclosureMechanicsSummary.jpg
http://xbrlsite.azurewebsites.net/2017/Prototypes/DisclosureMechanicsExample/DisclosureMechanicsSummary.jpg
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Statutory and Regulatory Compliance Reporting Checklist 
 
Today, professional accountants use what they call a “disclosure checklist48” as a memory jogger during 

the process of creating a financial report.  What if you can take that memory jogger which is written in a 

form readably only by humans and transformed it into a form readable by both humans and machine-

based processes.  What if a human augmented by a tool which could leverage that machine-readable 

information could work as a team to review a financial report? 

Many, but not all, of these manual rules can be made machine-readable, leveraging knowledge 

representation techniques49 and the structured nature of XBRL.  And so with an XBRL-based reporting 

checklist50 machine-based processes can take over the routine, repetitive, mechanical tasks of making 

sure a financial report is created correctly allowing professional accountants to focus on the subjective, 

non-routine, and other tasks that require professional judgement. 

Some disclosures are always required.  Other disclosures are required if specific line items are reported.  

Other disclosures are required only if specific transactions, events, circumstances, or other phenomenon 

exist for an economic entity.  Here is the interface which a business professional would interact with 

which is generated by the machine-based reporting checklist51: 

 
 

48 Charles Hoffman, Automating Accounting and Reporting Checklists, 
http://xbrl.squarespace.com/journal/2016/5/5/automating-accounting-and-reporting-checklists.html  
49 Charles Hoffman, Introduction to Knowledge Engineering for Professional Accountants, 
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part01_Chapter02.3_KnowledgeEngin
eeringBasicsForProfessionalAccountants.pdf  
50 Reporting checklist rules, http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-
gaap/reporting-checklist/ReportingChecklist-us-gaap-strict-rules-def.xml  
51 Reporting checklist validation results for Microsoft, 
http://xbrlsite.azurewebsites.net/2017/Prototypes/DisclosureMechanicsExample/ReportingChecklistSummary.jpg  

http://xbrl.squarespace.com/journal/2016/5/5/automating-accounting-and-reporting-checklists.html
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part01_Chapter02.3_KnowledgeEngineeringBasicsForProfessionalAccountants.pdf
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part01_Chapter02.3_KnowledgeEngineeringBasicsForProfessionalAccountants.pdf
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/reporting-checklist/ReportingChecklist-us-gaap-strict-rules-def.xml
http://xbrlsite.azurewebsites.net/2016/conceptual-model/reporting-scheme/us-gaap/reporting-checklist/ReportingChecklist-us-gaap-strict-rules-def.xml
http://xbrlsite.azurewebsites.net/2017/Prototypes/DisclosureMechanicsExample/ReportingChecklistSummary.jpg
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Areas of the report that might need further investigation by a human are highlighted in the color orange 

in the example.  You can think of this as management by exception.   

Again, 100% of all fragments of a report can be verified using a combination of machine-based and 

human-based processes.  And again, machine-based processes are preferred due to higher reliability 

and lower cost. 

Below is a combined reporting checklist and disclosure mechanics review and verification tool which is 

made available by XBRL Cloud52. (Note the footnote below which provides a link to a working version of 

this tool.  Click on the links on the HTML page.) 

  

 
52 XBRL Cloud Disclosure Mechanics and Reporting Checklist review tool, 
http://xbrlsite.azurewebsites.net/2017/Prototypes/DisclosureMechanicsExample/DisclosureMechanicsAndReporti
ngChecklist.html  

http://xbrlsite.azurewebsites.net/2017/Prototypes/DisclosureMechanicsExample/DisclosureMechanicsAndReportingChecklist.html
http://xbrlsite.azurewebsites.net/2017/Prototypes/DisclosureMechanicsExample/DisclosureMechanicsAndReportingChecklist.html
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Manual Verification (To-do list) 
 
And of course, not all aspects of an XBRL-based public company financial report can be verified using 

automated machine-based processes.  Manual verification tasks will always be required.  A “to do list” 

of sorts helps manage these manual review tasks.  The following sections highlight the sorts of things 

that need to be verified using manual processes and what tools one would have available. 

Report fragments 
Each report is made up of a set of report fragments.  Fragments come in different types and can be 

participated in different ways.  XBRL has the notion of a “Network”, but because networks are not 

unique they tend to not be as usable as you might think.  Each “Network” can be separated into unique 

“Components”.  A component is always uniquely identified by a “Network” and a “Table” (or 

hypercube).  A “Component” can be further participated into what is referred to as a “Block”.  Each 

“Block” is uniquely identifiable and has characteristics that help business professionals working with a 

digital business report. 

We won’t spend more time explaining Blocks53, but just realize that they provide utility when reviewing 

a report of otherwise working with the pieces of a digital financial report. 

 

  

 
53 For more deals on Blocks, please see, Digging into Slots, Blocks and the Mechanics of a Business Report, 
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part02_Chapter05.5_DiggingIntoSlotsB
locksAndOtherMechanicsOfDigitalFinancialReport.pdf  

http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part02_Chapter05.5_DiggingIntoSlotsBlocksAndOtherMechanicsOfDigitalFinancialReport.pdf
http://xbrlsite.azurewebsites.net/2017/IntelligentDigitalFinancialReporting/Part02_Chapter05.5_DiggingIntoSlotsBlocksAndOtherMechanicsOfDigitalFinancialReport.pdf
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Report element properties 
Every property of every report element is available for manual review. 

 

Fact properties 
Every property of every fact is available for review. 
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Fact intersections 
The same fact may be used in multiple locations within a report.  These occurrences, or intersections54 

of financial report fragments, are easy to see and review. 

 

Collections 
Easy to read collections of each report object, both semantic and syntactic, should be available for 

review and analysis. All information should be exportable to Excel for additional analysis flexibility. 

  
 

54 YouTube, Intersections, retrieved May 1, 2017, https://www.youtube.com/watch?v=lNPjwKy2Obs  

https://www.youtube.com/watch?v=lNPjwKy2Obs
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Validation Framework Works for US GAAP, IFRS, and Generally 
 
The validation categories explained are comprehensive and robust.  Each category is necessary.  It is 

highly-likely that additional categories will inevitably be added.  For example, spell checking could be 

added.  The highest value-add capabilities include those related to reporting checklist functionality 

which can help eliminate the possibility of regulation noncompliance. 

While the specific validation above is being applied to XBRL-based financial reports which are being 

submitted to the SEC by public companies; the validation framework is not limited to SEC reporting or 

even US GAAP.  In addition to the US GAAP implementation; two additional implementations exist.  The 

first is for IFRS-based financial reporting and the second I call the “XASB working prototype sandbox”. 

The IFRS-based implementation is straight-forward.  It is simply exactly the same thing that was 

implemented for US GAAP except that the business rules were changed to work with IFRS-based reports. 

While the US GAAP-based implementation and the IFRS-based implementation were constrained by the 

fact that I could not change the US GAAP or IFRS XBRL taxonomies; that was not an issue for the XASB 

working prototype sandbox.  The purpose of the XASB working prototype sandbox was to steal all the 

best ideas of the US GAAP, IFRS, and other XBRL taxonomy implementations and leverage those good 

ideas but not to be constrained by the less favorable ideas in these other taxonomies and report 

architectures. 

The XASB working prototype sandbox is what I would consider a “perfect taxonomy”.  When I say 

“perfect taxonomy” I mean that it incorporates every best practice and if all of those best practices are 

followed, then a framework for creating zero-defect XBRL-based documents for financial reports or for 

any other business report is easier to achieve that XBRL-based financial reports that are typically 

submitted to the SEC. 

The XASB working prototype sandbox can be seen as a proven, tested, general approach to creating 

XBRL-based business reports that leverage the best ideas of XBRL-based public company financial 

reports submitted to the SEC.  You can think of this as an application profile. 

While the XASB working prototype sandbox works, as well as the US GAAP and IFRS implementations, I 

still have one outstanding question: am I building business rules in a manner that provides maximum 

expressive power.  

Frankly, I don’t think that I am.  However, the expressiveness that I have right now is vastly better than 

anyone else provides and because the current scheme for representing information is 100% machine 

readable; I am very confident that when I discover the precise mistake or mistakes that I am making I 

can transform my XBRL-based definition relation rules to an improved format.   

The next step in trying to figure out how to properly represent business rules is to transform everything 

that I have today into RDF, OWL, and SHACL. 

  



 

43 
 

Zero-Defect XBRL-based Digital Financial Reports 
 
Anarchy is defined as "a situation of confusion and wild behavior in which the people in a country, 

group, organization, etc., are not controlled by rules or laws."  Rules prevent anarchy. Principle #3 of the  

XBRL-based Digital Financial Reporting Principles55 points out that business rules prevent information 

anarchy. 

This document summarizes a set of objective logical, structural, mechanical, and mathematical 

characteristics that an XBRL-based digital financial report must possess.  The goal is interpretation of 

information conveyed as the creator of a report had intended. 

A financial report is complex logical information.  That information is an identifiable, definitive, discrete 

set of reported facts and relationships between those facts which includes business rules.  Those facts 

and relations have an identifiable, definitive, discrete set of characteristics.  Those facts and 

characteristics have an identifiable, definitive, discrete set of properties.  These facts, characteristics, 

properties, and their relations must be clear, consistent, logically coherent, and unambiguous as 

opposed to vague, inconsistent, incoherent, and ambiguous. 

While determining what must be reported and how it is reported can, many times, be subjective in 

nature and require significant professional judgment; once that judgment has been exercised and once 

the information is provided the facts, characteristics, relations, and properties of that reported 

information is in no way subjective and open to judgment.  Rather, facts are judged using rules of logic, 

mechanical relations, structural relations, and mathematical computations.  All facts, characteristics, 

relations, and properties can be identified; they are physical objects which can be observed. 

The risk when creating a financial report is noncompliance.  Compliance, or the antithesis 

noncompliance, can take many forms but can be generally summarized as follows: 

• Full inclusion: All relevant facts, characteristics which describe facts, parenthetical explanations 

of facts, and relations between facts/characteristics are not included in the financial report. 

• False inclusion: No facts, characteristics which describe facts, parenthetical explanations of 

facts, or relations between facts/characteristics which should not be included have been 

included. 

• Inaccuracy: Property of a fact, characteristic, component, or relation is inaccurate. 

• Infidelity: All facts, characteristics, parenthetical explanations, and relations considered as a 

whole do not possess the required fidelity when considered as a whole. 

• Integrity not intact: Integrity between facts/characteristics is inappropriate. 

• Inconsistency: The facts, characteristics, parenthetical explanations, relations and their 

properties expressed are inconsistent with prior reporting periods or inconsistent with peers of 

the reporting entity. 

 
55 XBRL-based Digital Financial Reporting Principles, Principle #3, http://xbrl.squarespace.com/digital-financial-
reporting-pr/ 

http://xbrl.squarespace.com/digital-financial-reporting-pr/
http://xbrl.squarespace.com/digital-financial-reporting-pr/
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• Not presented fairly: The financial report is not presented fairly, in all material respects, and are 

not a true and fair representation in accordance with the financial reporting framework applied. 

There are exactly three approaches to verifying information contained in a financial report: manually, 

using automated machine-based processes, or a combination of manual and machine-based processes.  

In the past, only manual processes were possible because the financial report was unstructured.  Today, 

both automated machine-based processes, as well as manual human-based processes are possible.  This 

is not an either-or proposition; rather it is a collaboration of man and machine.  Machines have their 

strengths and weaknesses.  Humans likewise have strengths and weaknesses. 

Teaming humans and computers together and leveraging the strengths of each is how work will get 

done in the future56. 

Today there is a possibility to arrive at a zero-defect financial report in new ways57, improving upon 

existing old-school financial report creation processes. 

Defining “Quality” 
Engineer and statistician W. Edwards Deming defined quality as “predictability,” and called variance “the 

enemy of quality.” To achieve an intended outcome, Deming thought it was important to plan for 

common-cause variation, which can be predicted, and special-cause variation, which cannot be 

predicted. 

Harold F. Dodge, one of the principal architects of the science of statistical quality control, said, “You 

cannot inspect quality into a product.” In other words, once the inspection takes place, it’s too late. 

Rather, data from the quality inspection needs to be utilized to continually improve the process. 

Management consultant Joseph Juran, who focused on management training and the human element of 

quality control for a variety of businesses, stated that quality is “a fitness for use.” 

Businessman Philip B. Crosby, who developed the concept of Zero Defects while working as senior 

quality engineer at aircraft manufacturer The Martin Company, defined quality as “a conformance to 

requirements.” He warned against the high cost of nonconformance and said that the desired 

performance standard of zero defects could only be achieved through the proper management system. 

 
56 Getting Ready for the Digital Age of Accounting, Reporting and Auditing: a Guide for Professional Accountants, 
http://xbrlsite.azurewebsites.net/2017/Library/GettingReadyForTheDigitalAgeOfAccounting.pdf 
57 Charles Hoffman, Changing Old School Financial Report Creation Processes, 
http://xbrl.squarespace.com/journal/2017/2/14/changing-old-school-financial-report-creation-processes.html  

http://xbrlsite.azurewebsites.net/2017/Library/GettingReadyForTheDigitalAgeOfAccounting.pdf
http://xbrl.squarespace.com/journal/2017/2/14/changing-old-school-financial-report-creation-processes.html

