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Agenda 
Topic Speaker

8:45 – 9:00 AM The XBRL Standard Christian Hoehner, Data Coalition
Campbell Pryde, CEO, XBRL US

9:00 – 9:30 AM Organizing Data Scott Theis, CEO, Novaworks LLC, Chair, XBRL 
US Domain Steering Committee

9:30 – 9:45 am Working with Dimensional Data Campbell Pryde

9:45 – 10:15 AM Standards and Formats Campbell Pryde

10:15 – 10:45 AM Practical Steps to Building a Taxonomy Scott Theis/Campbell Pryde

10:45 – 11:00 AM Break

11:00 – 11:10 AM Validation Campbell Pryde

11:10 – 11:20 AM Tools Michelle Savage, VP, XBRL US

11:20 – 11:40 AM Case Study: Federal Deposit Insurance Corporation (FDIC) Mark Montoya, Senior Business Analyst, FDIC

11:40 – 12:00 PM Case Study: Financial Accounting Standards Board (FASB) J. Louis Matherne, Chief of Technology 
Development, FASB

12:00 – 12:10 PM Wrap-Up Campbell Pryde
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The XBRL Standard
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The XBRL Standard

• Open, nonproprietary
• No licensing fees, not tied to a commercial entity with their own business 

interests, e.g., Excel.

• Only standard that handles complex financial data and many 
other data types 

• Software “agnostic” (XBRL is not software)
• XBRL data can be created, extracted, and analyzed by thousands of 

commercial and open source software applications on the market today

• Most tools can be “XBRL-enabled” to work with XBRL-formatted data
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The XBRL Standard

Adapts to change in reporting requirements:
• Eliminates: 

• Recreating and distributing forms/documents 

• Re-engineering software tools and internal financial systems

• Training on new processes for business managers/analysts

• XBRL only requires a new release of the taxonomy

• Example: 6,000 + public companies and hundreds of software applications 
adapt to a new US GAAP Taxonomy every year with changing reporting 
requirements 
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The XBRL Standard

• Adapts to changes in technology:
• New technologies should be absorbed into the data collection and 

distribution process

• With XBRL, the technical specification continuously evolves
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Evolution of the Technical Specification

1999 2011 2019 2019



The XBRL Standard

3712

3

67

Public company reporting: 
South Korea, Mexico, 
Peru, Colombia, Chile, 
Israel, China, Japan, 
Taiwan, Canada, United 
Arab Emirates, Singapore

Private company 
reporting: the UK, India, 
Denmark, South Korea, 
Italy, Belgium, Germany 

Banks: Peru, Panama, 
Chile, Belgium, France, 
Spain, United States

Government reporting: 
the Netherlands, Australia
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Widely adopted, accepted and used

https://www.xbrl.org/the-standard/why/xbrl-project-directory/?utm_source=Master+List&utm_campaign=d5d3f8f464-EMAIL_CAMPAIGN_2018_09_27_12_11_COPY_01&utm_medium=email&utm_term=0_da5920711b-d5d3f8f464-183331841


Organizing Data
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Organizing Data: Transport Model

May contain data about products, 
inventory, customers, accounting, 
research, other confidential data

Semantic (business) model is how 
the data is represented to meet 
internal organization need. May 
exist in separate systems. May 

include calculated facts.

Information that will be 
exchanged between systems. 
Should be easy to open and 
unambiguously understood.
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Business Data Transport Model

C

Instance

Semantic Model Consumer Models

A

C C C

B B C C

B

Evolving Business 
Requirements
And Systems

May have multiple consumers, 
accessing different types and 
amounts of data, in different 

formats.



Organizing Data

DISORGANIZED data can be ORGANIZED into tables, arrays, text and named data points. 
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Disorganized Arbitrary
Information

Organized Information



Organizing Data

902,138A reported data point on its own lacks identifying characteristics.
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Organizing Data

Context is needed to explain the meaning of the reported data. 
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Organizing Data

Decimals

Concept

Entity

Period

Units
USD

Thousands

2015

Solar City 
Corporation

Current 
Assets

In XBRL, each data point or Fact carries and inherits certain properties.
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Organizing Data: XBRL

The XBRL Instance is the transmission or storage vehicle that can unambiguously convey each reported fact.
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Organizing Data: Instance and Taxonomy

The XBRL Taxonomy represents the Semantic Model. 
The XBRL Instance and the XBRL Taxonomy together create unambiguous, machine-readable data.
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Organizing Data: Instance and Taxonomy

Taxonomy Instance

Meaningful
Machine-
Readable 

Data
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Organizing Data: Intersection of Aspects
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An Aspect is information that further explains a fact (for example, concept, time period, reporting entity).



Organizing Data: Intersection of Aspects
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Multiple concepts can intersect with more than one aspect. For example, the Expense concept intersects with the 
Food, Fuel, Entertainment and Medical aspects. 

Food EntertainmentFuel Medical

Expenses

Expenses

Expenses



Organizing Data: Intersection of Aspects

The fact “900” is 
the intersection of 

the concept 
“Expenses”, the 

entity “Bob”, the 
time period 

“January”, and the 
taxonomy-defined 

aspect “Food”.

Bob’s Expenses
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Taxonomy

• For XBRL, a Taxonomy is an organized collection of business concepts 
that describe various parts of an Instance (data snap shot)

• The taxonomy defines agreed upon structure and provides meaning 
to each data element or Fact

• Concepts are the building blocks of a taxonomy 

• Concepts may directly apply to facts or be used to expand the 
meaning of other concepts in the taxonomy or other aspects of 
various facts
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Core Aspects

• Every fact is intersected by:
• the Concept Core Aspect

• the Period Core Aspect

• the Entity Core Aspect

• (optionally) the Unit or Language Core Aspect

• Every fact must be intersected by only one of each type of Core 
Aspect

• Concept Core Aspects have properties that are defined by the 
taxonomy
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During the evolution of 
XBRL, some terminology 

has changed. For example, 
“context” is sometimes 
used to group certain 

types of aspects.



Organizing Data: Concept Core Aspect
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Organizing Data: Other Core Aspects

• Period Core Aspect: Defines the time for the aspect or context for 
XML implementations, such as: start and end date, instant, or forever.

• Entity Core Aspect: A specific identifier associated with the entity. 

• Units Core Aspect: Defines the units.
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These Core Aspects 
cannot contain XBRL 

facts. They are used to 
further describe a fact 

represented by a 
Concept Core Aspect.



Organizing Data: Other Aspects

• Taxonomy-defined Aspect – Dimension Aspect - if applicable, 
additional concepts and value pairs can provide more context; used 
for tables (cubes), e.g., Food

• There is no limit to the number of taxonomy-defined aspects; 
however good data modeling will result in the fewest number of 
aspects to unambiguously represent the facts.
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A Simplified View

XBRL US Government Regulator Workshop 25

“Line Items” 
are Concept 
Core Aspects

“Months” are 
Period Core 

Aspects

Facts are the 
data at the 

intersection of 
one or more 

aspects

EXPENSES



Adding Aspects

• Data does not have to be represented as shown in the last example

• The Axes can be changed or added depending on the requirements

• Adding Taxonomy-defined Aspects allows for many types of grouping 
and subsets of facts allowing a wide range of organizational and “drill 
down” options
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Dimensional Data
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Dimensional Data – Non-relational data

• Data with a single dimension – Widgets Purchased (line item)

• Widgets purchased = 1550
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Dimensional Data – Relational data
• Widgets Purchased with a customer dimension 

• Each of these XBRL facts have the same core aspects:
• Concept Core, Period Core, Units Core, Entity Core 
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Concept Core Aspect = Widgets Purchased
Period Core Aspect = January

Units Core Aspect = USD
Entity Core Aspect = Widget Co.

(the combination of aspects represents the key for this fact)

January Purchase Report for WidgetCo



Dimensional Data
Taxonomy-defined aspects (groupings of semantically related concepts, 
in this case representing Circular/Rectangular/Triangular) can be added 
to represent more complex data:
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Concept Core Aspect = Widgets Purchased
Period Core Aspect = January

Units Core Aspect = USD
Entity Core Aspect = WidgetCo

Taxonomy-defined Aspect Widget Type = Triangular
(all 5 aspects are needed as the key to represent “350”)

January Purchase Report for WidgetCo



Dimensional Data
This dataset can be defined with the following data model:
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Taxonomy 
Defined Core 

Aspect

Concept Core Aspect

* Report combines Entity, Period and Unit Core because 
they are identical for all facts.

January Purchase Report for WidgetCo



Dimensional Data
Some dimensions are dependent on other dimensions. Price Per Widget 
is dependent on Widget Type – therefore this should be created as a new 
line item. 

The aspect Price Per Widget should not be added as a dimension to 
further define the value “350”.
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Concept Core Aspect = Widgets Purchased
Period Core Aspect = January

Units Core Aspect = USD
Entity Core Aspect = WidgetCo.

Taxonomy-defined Aspect Widget Type = Triangular
(only these 5 aspects are needed as the key to represent “350”)

Circular Widgets 
always cost $5, 

Triangular Widgets 
always cost $20 –

Widget Type and Price 
Per Widget are 

dependent 
dimensions.

January Purchase Report for WidgetCo



Dimensional Data

This dataset can be defined with the following data model:

XBRL US Government Regulator Workshop 33

Taxonomy 
Defined Core 

Aspect

Concept Core Aspect

Concept Core Aspect

January Purchase Report for WidgetCo



Dimensional data

• Customer Names must be unique, e.g., Bob Green, Jane Doe are not 
good (unique) identifiers 

• Use established identifiers such as LEI
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Dimensional Data - Process

1. Identify dimensions in the pre-existing dataset/data model – each 
fact must be uniquely identified, which may require one or more 
dimensions. 

2. Identify the data that is to be represented in XBRL – what data will 
be consumed (represented by Concept Core Aspect); what data is 
contextual/descriptive (taxonomy-defined aspects). 

3. Identify where dimensions are necessary to maintain uniqueness, 
e.g., CustomerIdentifier.
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Dimensional Data – Structure in XBRL

In XBRL, a dimension is called an “axis”, which contains groups of 
“members”, resides on a “table”, and the fact reported is a “line item”:

• PurchaseReportTable

• CustomerNameAxis = JoeSmithMember, BobGreenMember, JaneDoeMember

• WidgetTypeAxis = CircularMember, RectangularMember, TriangularMember

• PurchaseReportLineItems = Widgets Purchased, PricePerWidget
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January Purchase Report for WidgetCo



Dimensional Data – Structure in XBRL

PurchaseReportTable
CustomerNameAxis

JoeSmithMember
BobGreenMember
JaneDoeMember

WidgetTypeAxis
CircularMember
RectangularMember
TriangularMember

PurchaseReportLineItems
WidgetsPurchased
PricePerWidget
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January Purchase Report for WidgetCo



Dimensional Data – Typed or Explicit 
dimensions

Typed Dimensions Explicit Dimensions 

Have a predetermined set of members 
defined in the taxonomy:

CircularMember

RectangularMember

TriangularMember

(there are only 3 types of widgets which 
are explicitly named in the taxonomy)
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Are defined in the instance. “Typed” 
dimensions are restricted by type, e.g., 
integer, string, LEI:

Joe Smith - 493958404

Bob Green - 495949390

Jane Doe - 495849305

Tom Black - 4954985949

Wendy Miller - 94949493

John Brown - 395949395

January Purchase Report for WidgetCo



Avoiding Data Consumption/Quality Problems
• Dependent dimensions on the same table

• WidgetType and PricePerWidget (Circular Widgets are always $5)
• CountryAxis and CityAxis (NY City is always in United States)

• Dimensions that do not add new information – do not disaggregate 
accounting concepts
• CurrentNoncurrentAxis (an accounting concept where this is relevant, e.g., Cash, is 

already “current”)
• TangibleIntangibleAxis (an accounting concept where this is relevant, e.g., Goodwill, 

is already “intangible”)

Every dimension on a table should be independent of other dimensions on the same 
table. Does the dimension add new information? If not, do not add it. Retain the 
dimension that uniquely defines the data, e.g., CityAxis (not CountryAxis)
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Avoiding Data Consumption/Quality Problems

Extensions
• Avoid if possible [OPEN OR CLOSED TAXONOMY]

• Use when the underlying data allows for unique reporting situations, e.g., US 
GAAP

• Minimize to guard against incomparability

• If used, should roll up to parent concepts which are in the base taxonomy
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Avoiding Data Consumption/Quality Problems

• Get the data into XBRL format as close to origination as possible 

• Leverage validation as soon as possible

• The data preparer can accurately identify the right concepts

• Data that is “translated”, may be open to misinterpretation

• Mitigate startup challenges for reporting entities:
• Identify and engage all applications used to prepare data today

• Phase-in compliance approach to give more time to preparers who need it
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XBRL Relationships
• Presentations describe how each 

concept is arranged in a tree-like 
format to describe the parent/child 
relationships between concepts.  

• Calculations describe how concepts 
relate to one another mathematically 
(if there is a mathematical 
relationship).  

• Definitions directly indicate the 
relationship between concepts and 
taxonomy-defined aspects.

• Generic is a taxonomy-specific defined 
relationship between concepts.

XBRL US Government Regulator Workshop 42



Standards and Formats
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Formats
Means to exchange (transport) numbers that have no 
embedded meaning.
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FORMAT
The “punctuation and grammar” of the standard; how data is conveyed. 

Examples: XML, JSON, CSV, HTML



Formats: XML

• Can be used to create custom schema (with definitions, labels and other metadata) 

• One XML schema can be defined one way, a second XML schema can be defined in a 
different way (with different methods to convey time period, units, etc.)

• For example, “assets” is defined by the SEC with one XML schema for Regulation 
Crowdfunding and in a different XML schema for public companies (uses XBRL). 

Regulation 
Crowdfunding

Public Company 
Reporting
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Formats: XML

When a custom XML schema is built to represent data:

Govt Agency 
Standard 1

Govt Agency 
Standard 2

Custom software must be 
built to create data using 
the custom XML schema.

Custom software must be 
built to extract and use the 

data.
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Data produced in Standard 1 
cannot be compared to data 

produced in Standard 2



Formats: XML

Govt Agency 1 
Standard 1

Govt Agency 2 
Standard 2

Govt Agency 3 
Standard 3

Govt Agency 4 
Standard 4

Govt Agency 5 
Standard 5

Govt Agency 6 
Standard 6

Govt Agency 7 
Standard 7

Govt Agency 8 
Standard 8

XBRL US Government Regulator Workshop
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With 8 different custom XML schemas, there must be 8 different tools to create, 8 different data collection systems, 8 different
tools to extract and analyze.



Formats: XML

Multiple Government Agencies Collect Data Based on a Single Standard

XBRL US Government Regulator Workshop
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Adopting a single, unambiguous standard that appropriately handles financial and other types of data allows reporting entities and 
data consumers to rely on a single data collection system. Enables software tools (to create, extract, and analyze) that are built for 

one standard to be used for all standards.
KEEPS COSTS LOW.

Applications to extract and analyze data

Applications to prepare and report data



Standards
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FORMAT
The “punctuation and grammar” of the standard; how data is conveyed. 

Examples: XML, JSON, CSV, HTML

INFORMATION
Standard methods to describe reported values such as labels, definitions, units of measure, scale, 

time period. Mechanism to link to other standards that give further information.

IDENTIFIER
Consistent methods to identify reporting entity, security, security product, industry classification.

A format layer combined with an information layer 
and an identifier layer create a STANDARD.



Standards
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FORMAT
XML, JSON, CSV, HTML

INFORMATIONTAXONOMY
Definitions 

Balance type
Relationships

Other metadata

SPECIFICATION
Time period   Scale
Links to identifiers

UNITS 
REGISTRY

Currency
Volume
Power

IDENTIFIER

Security Product: 
ISO-CFI

Classification: SIC, 
GICS, NAICS

Entity: LEI, 
CUSIP, CIK

Security: Bloomberg 
ID, CUSIP, ISIN, SEDOL

Need all three layers to accurately, unambiguously 
represent financial data. 



Practical Steps to Building
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Where Do You Start?

• Building, implementing and maintaining a taxonomy can be a 
daunting task — XBRL US is here to help!

• No matter the format employed, certain organizational requirements 
remain

• Using XBRL can get you off to a good start because it requires data 
architectural requirements to be satisfied and it provides a good 
platform for all interest parties to participate in the development of a 
Taxonomy

• In this section we will cover the steps that can be followed to create 
and govern a successful taxonomy
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Practical Steps: 1 – Determine the scope

• Determine stakeholders, sources and use cases

• Identify reports, documents, and data that are needed to support 
each use case and stakeholder
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Business Data Transport ModelSemantic Model Consumer Models

C C C

B B

A

Instance

C

C C

B

Taxonomy

Principal Stakeholders

Each member of this group is likely to 
have widely varying systems, data 
models and internal requirements. Depending on the application, the  

consumers (regulators, public, markets, 
etc.) will have varying data use cases 

and models.

Disclosure requirements are 
dictated by market forces 

and regulations.



Practical Steps: 2 – Develop the plan

• Establish a governance structure

• Set policies and assumptions
• Public or private?

• Extensible or not?

• Mandatory or not?

• Based on codified standard?

• Etc. [HIDDEN SLIDE]

• Determine milestones and timelines

• Set IP policy for contributed content

XBRL US Government Regulator Workshop

Taxonomy Sponsor
Regulator, standard setter, primary 

industry representative

Taxonomy Working 
Group

Approves day-to-day changes

Taxonomy Steering 
Committee
Provides oversight

Taxonomy Manager
Responsible for day-to-day change 

management



Practical Steps: 3 – Engage subject matter 
experts
• XBRL developers, creators, intermediaries, consumers, and software 

providers.

• Additional stakeholders, such as trade associations, industry groups, 
regulatory bodies.
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Practical Steps: 4 – Determine optimal 
taxonomy structure
• Use existing data structures

• Use Existing documents

• Identify organizing categories
• Industry 

• Subject

• Regulatory area

• Business process

• Identify use cases
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Practical Steps: 4 – Determine optimal 
taxonomy structure
Establish groupings:

• Entry points

• Groups

• Abstracts
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Practical Steps: 4 – Determine optimal 
taxonomy structure

XBRL has various 
ways to collect 
content:

• Entry points

• Groups

• Abstracts
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Practical Steps: 5 - Identify and document 
data requirements for each use case
• How is the data used?

• Which facts should be included? (everything in a document or a 
subset)

• Can existing taxonomy concepts be used? 

• What new concepts need to be created? 

• Document sources (references)

• Use a collaborative workspace
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Practical Steps: 5 - Identify and document 
data requirements for each use case
Associate 
metadata with 
each concept
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Practical Steps: 5 - Identify and document 
data requirements for each use case
Metadata - Data types and Units
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Units associated in the instance 
document could be USD, euros, yen.

Units associated in the instance 
document could be feet, meters. 

Inches, miles.

Units associated in the instance 
document could be pounds, grams.



Practical Steps: 5 - Identify and document 
data requirements for each use case
Metadata - Data types and Units
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XBRL International Units Registry: 
http://www.xbrl.org/utr/utr.xml

http://www.xbrl.org/utr/utr.xml


Practical Steps: 5 - Identify and document 
data requirements for each use case
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• Determine the hierarchy/ordering of concepts
• Determine calculation weights, if any

https://www.draw.io/#G1ribAuEqlJ2LZuSrDiW0F3S_QvyP1IT_1


Practical Steps:

• Step 6 – Test the taxonomy (create instances, test in multiple software 
tools)

• Step 7 – Engage software providers 

• Step 8 – Conduct stakeholder review
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Practical Steps: 9 – Conduct public review
What to ask:

Structure 
• Do the entry points, groups, dimensions, facilitate ease of use for all participants?
• Are all use cases adequately covered and content grouped in such a fashion that it is easy to find?
• Should additional tables (dimensions) be created to improve the efficiency of the Taxonomy?
• Is the Taxonomy easy/quick to load? Does it cause any problems in existing XBRL software applications? Can it be made more 

efficient?

Content:
• Are definitions (documentation labels), standard labels and names accurate, understandable, descriptive but not verbose?
• Are references accurate? Missing?
• Are concepts missing?
• Are there duplicate concepts that should be merged?
• Would splitting a single concept into multiple concepts improve data usability?
• Does the content adhere to the XBRL US Style Guide?

Documentation:
• Is it clear and understandable?
• Does it appropriately and thoroughly explain all tables (dimensions), references, and other idiosyncrasies of the Taxonomy? 
• Is anything missing?
• Is the documentation sufficient for all members of the supply chain , e.g., data users, software tool providers, and creators?
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Practical Steps: 9 – Conduct public review

Who to ask:

• Software providers

• Creators

• Data intermediaries

• Data consumers
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Practical Steps: 9 – Conduct public review
How to ask:
• Consider: 

• What tools for review and comment?

• How often should a review be conducted and for how long?

• Should comments be posted and publicly viewable?

• Can reviewers be able to comment on another reviewer’s comment?

• Should reviewer name be associated with their comment?

• How will you collect, review, and incorporate each comment? Will reviewers be informed 
about the response to their comments? How?

• Engage the supply chain
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Practical Steps:

• Step 10 – Finalize support & maintenance plan

• Step 11 – Obtain XBRL US Taxonomy Certification
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Validation
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Types of validation in XBRL

• Calculation 2 

• Formula

• Data types (Schema validation)

• DQC rules – XBRL US rules engine
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Tools
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Tools 

• Commercial applications
• Taxonomy development – CoreFiling Spidermonkey, Fujitsu, Altova
• Instance creation – numerous
(Visit https://xbrl.us/home/learn/tools-and-services/catalog/ for XBRL tools and 
services) 

• Free/open source
• Arelle – XBRL platform for validation, taxonomy viewing, instance creation
• Google template for taxonomy development
• Excel spreadsheet templates for instance creation

• XBRL US Guidance 
• Style Guide
• Taxonomy Development Guide
• Taxonomy Approval Metrics
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https://xbrl.us/home/learn/tools-and-services/catalog/


Case Studies:
FDIC (banks)

FASB/SEC (operating companies)
Mark Montoya, Senior Business Analyst, FDIC

J. Louis Matherne, Chief of Technology Development, FASB
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Wrap-up
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