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“l skate to where the puck is going
to be, not where it has been.”

Wayne Gretzky, legendary Canadian
hockey star




Metacognitive Issue (think about how you are
thinking about this)

 Where did you get your understanding of XBRL-based financial
reporting from?

* From whom did that person get their understanding of XBRL-based
financial reporting?

* How do you know they got it right?

* | have some views which tend to be different from the “herd”



Fourth Industrial Revolution

* The four industrial revolutions: e
1.

2.
3.
4

Mechanization, water power, steam power.
Mass production, assembly line, electricity.
Computer and automation.

Interconnected cyber physical systems.
» Structured information (such as XBRL)

How are you

actually going to

make all this
WORK
CORRECTLY?

~

/

 Artificial intelligence (rule-based; pattern-based)
 Digital distributed ledgers (blockchain; hypergraph)

* Accounting, Reporting, Auditing, Analysis in a Digital Environment

http://xbrl.squarespace.com/journal/2019/8/4/adapting-to-changes-caused-by-the-fourth-industrial-revoluti.html



http://xbrl.squarespace.com/journal/2019/8/4/adapting-to-changes-caused-by-the-fourth-industrial-revoluti.html

Artificial Intelligence is Supercharged by
Curated Metadata

PWC, KPMG, Deloitte, EY: “The Fourth Industrial Revolution”
Deloitte’s vision, “The Finance Factory”

Accounting, reporting, auditing, and analysis in a digital environment.
“Our entire Al revolution is built on a correlation house of cards.”

“Machine learning needs to move beyond cheap parlor tricks towards
solutions that can truly advance society.”

“Al is brought to life by taxonomies and ontologies.”

e “Datais the new oil.”
* “Metadata is the new gold.”

* Crude oil, gasoline, racing fuel
“Al that professional accountants find useful and will understand”



Use the Right Artificial Intelligence Approach
for the Job

There are two major techniques for implementing artificial intelligence:

* Logic and rules-based approach (expert systems) : Representing
processes or systems using logical rules. Uses deductive reasoning.

* Pattern-based approach (machine learning) : Algorithms find patterns
in data and infer rules on their own. Uses inductive reasoning;
probability.



A Plethora of 'Ontology-Like Things’

Glossaries / Controlled Vocabularies Data and Document Metamodels

ad hoc XML > e ed Logics
* & . -logic
Hierarchies structured Schema m gic)

Glossaries formal
Taxonomies
XI\lL DTDs
‘ordinary’ Principled, Data Models
Glossaries informal (UML, STEP)
taxonomies
Data Frames
Dictionaries DB (OKBC)
(EDI) Schema
Informal Taxonomies and Thesauri Formal Knowledge Bases & Inference

Many Different Ways of Expressing Meaning

https://www.slideshare.net/skhan/ontology-dev, Slide 4
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Ontology-like Things (Classification Systems)

* Adictionary or list or catalog is a classification system that tends to provide descriptions without
much, or any, structure. Dictionaries or lists simply provide a flat inventory of terms with no
relations expressed between the terms.

e Athesaurus is a classification system that tends to document relations between broader terms
and narrower terms. Another term for broader and narrower is generalization and specialization.

* A taxonomy is a classification system which tends to provide descriptions and a limited amount of
structure generally in the form of one hierarchy into which some list of terms is categorized.
Categories are basically sets.

* An ontology is a classification system which tends to provide descriptions and multiple structures
and therefore tends to have more than one hierarchy into which terms are categorized. So, an
ontology can be thought of as a set of taxonomies for explicitly differentiate types of relations. An
ontology can express many different types of relations which includes traits/qualities of each
term.

* Alogical theory is a classification system where a set of axioms, a set of theorems, and a world
view describe some logical theory or logical system.



Ontology Spectrum

Lightweight ontology-like things: Less formal, weaker
expressivensss and therefore reasoning capabilities.

Heawvyweight ontology-like things: More formal, stronger expressiveness and therefore
reasoning capabilities.

Dictionary,
List, or
Catalog

Y4

Defines terms, Defines Defines
terminology, “narrower informal
concepts, term” and relations
Elassary, “brozder term"” betwesn
nomenclature. relations. terms,

generally not
distinguizhing
the type of
relation.

Ontology
4

Define formal Define farmal Define Define Define rules
Uig-g" instance which propertias and disjointednass, that express
class/type, provides facts. dimensions. transitivity, mathematical
equivalent Define valus inverse relations, data
class/typa restrictions relations, has-a, guality cantrol

relations using data part-of constraints,
between types, relations. generzl logical

terms. cardinality. axioms and

theorems.

Inspired primarily by Deborah L. McGuinness, Ontologies for the Modern Age, Slide 4,
https://www.slideshare.net/deborahmcguinness/ontologies-for-the-modern-age-mceguinness-keynote-at-iswc-2017




Ontology: basic definition used by academics

The following definition of ontology is taken from the textbook
Ontology Engineering by Elisa Kendall and Deborah McGuinness:

Ontology - a model that specifies a rich description of the

. terminology, concepts, nomenclature;
. relationships among and between concepts and individuals; and
. sentences distinguishing concepts, refining definitions and

relationships (constraints, restrictions, regular expressions)
relevant to a particular domain or area of interest.



Ontology: enhanced definition for business

An ontology or ontology-like thing is a model (logical conceptualization) that specifies a
rich and flexible description of the important relevant

* terms (terminology, concepts, nomenclature; includes simple primitive terms and
complex functional terms);

* relations (relationships among and between concepts and individuals; is-a relations, has-
a relations); and

* assertions: (sentences distinguishing conceﬂts, refining definitions and relationships
including constraints, restrictions; axioms, theorems, restrictions); and

» world view: (reasoning assumptions, identity assumptions)

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



Ontological Commitment

* An ontological commitment is an agreement by the stakeholders of a
community to use some ontology-like thing in a manner that is
consistent with the theory of how some domain operates
represented by the ontology-like thing. The shared commitment is
made in order to achieve some specific goal or goals established by
the stakeholders in a community sharing the ontology-like thing.



Common Components of an Ontology-like
Thing

* Terms
* Simple terms (primitive, atomic)
* Functional component terms (complex functional terms)
* Properties (qualities, traits)

* Relations
* Type relations (class/type relations, "type-of" or "is-a" or "class-subclass" or "general-special")
* Functional relations (structural relations, "has-a" or "part-of" or "has-part" or "whole-part")
* Property attribution (has property)

* Assertions
* Axioms (Axioms describe self-evident logical principles related to a domain that no one would argue with.)

* Theorems (rules; Theorems are logical deductions which can be proven by constructing a chain of reasoning by applying axioms or other
theorems in the form of IF...THEN statements.)

* Restrictions (restrictions, constraints, limitations, ranges)

* Individuals
* Instance (facts)

* World view
* Closed world assumption
* Unigue name assumption
* Negation as failure



Towards a Theory of Semantic Communication
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Accounting, Reporting, Auditing and Analysis
in a Digital Environment
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Use Case Example: Financial Report

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



Financial Report is a Logical System

* Follows patterns of logical and mathematical rules
* Basis is the accounting equation: “Assets = Liabilities and Equity”

* Described by matrix algebra
* Forms a knowledge graph

* | have created a model, framework, theory, principles that describe
that system and a method for implementing in XBRL. OMG’s
Standard Business Report Model (SBRM) is based on my work in

financial reporting.



OMG's Standard Business Report Model
(SBRM)

* SBRM formally documents a logical conceptualization of a

business report in both human-readable and computer-readable

models. This enables a machine-readable report represented using
any technical syntax (XBRL, RDF, JSON, etc.) to be tested to see if it is
consistent with that logical conceptualization using reliable
automated processes.

(Oracle is a member of OMG, https://www.omg.org/cgi-bin/apps/membersearch.pl)

http://xbrl.squarespace.com/journal/2019/6/26/understanding-the-role-of-sbrm.html
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Breaking Down the Pieces of a Financial Report

* Total reports: 6,023

* Total facts reported: 8,532,275

» Average facts per report: 1,416

« Total networks in all reports: 462,786
« Average networks per report: 77

s | Total fact sets in all reports: 754,430
» Average facl sels per report: 125

» Average fact sets per network: 1.6
» Average facts per network: 18
Average facts per fact set: 11

Of the 754,430 fact sets there are:

« Text blocks: 407,392 (54%) are text blocks (Level 1 Motes, Level 2
Policies, Level 3 Disclosures)

» Sets: 181,063 (24%) are sets (or hierarchies, no mathematical
computations)

* Roll ups: 120,708 (16%) are roll ups

» Roll forwards: 37,721 (5%) are roll forwards

'W\"'Wﬂuwuﬁwhhﬁxﬁhf¥hqhwf\ﬁvﬂw‘wiL\v}
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« Roll forward info: 7,546 (1%) are roll forward infos or something else

{
If qou pwant to haye.a look at-eomg fact sef, ses AAPL | IFRS .

http://xbrl.squarespace.com/journal/2019/4/9/breaking-down-the-pieces-of-an-xbrl-based-digital-financial.html

VLD
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Internal and External Financial Report Creation Process and Tasks (Finance Factory)
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Transaction Cycles Feed Information into Databases and Other Storage Devices
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Internal and External Financial Report Creation Process and Tasks (Finance Factory)
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Lean Six Sigma Philosophies and Techniques; statistical process control



http://xbrlsite.azurewebsites.net/2019/Framework/FrameworkEntitiesSummary.html
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US GAAP Financial Report Ontology-Like Thing

Disclosures (US GAAP)

Retrieve information by disclosure. (List of all Disclosures) | (Machine Readable)

Disclosure Name

Accelerated Share Repurchases [Hierarchy]

A

Accounting Changes and Error Corrections [Hierarchy]

Accounting Changes and Error Corrections Note [Note Level]

Accounting Changes Note [Note Level]

Accounts Payable and Accrued Liabilities [Roll Up]

|

Accounts Payable and Accrued Liabilities [Table Text Block] (DELETE)

Accounts Payable and Accrued Liabilities Mote [Note Leve

Accounts Payable and Accrued Liabilities, Current [Rell Up]

Accounts Payable and Accrued Liabilities, Current, Note [Mote Level]

Accounts Payable and Accrued Liabilities, Noncurrent [Roll Up]

eee@eeeaeeaa

B Accounts Payable and Accrued Liabilities, Noncurrent, Note [Note Level]

W%MM,M“W‘WMWWWWWWW
http://xbrlsite.azurewebsites.net/2019/Prototype/New/Disclosures.html
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Knowledge Base of Rules

B W e e W RN A
Consistency Rules (US GAAP)

Retrieve information by consistency rule. (List of all Consistency Rules) | (Machine Readable)

.,

Search

Consistency Rule

# Assets = LiabilitiesAndEquity

Assets = (CurrentAssets + FixedAssets + OtherThanFixedNoncurrentAssets)

Assets = (CumrentAssets + NoncummentAssets)

i Assets = (CumentAssets + PublicUtilitiesPropertyPlantAndEquipmentNet +
OtherNoncurrentAssetsOfRegulatedEntity)

H ComprehensivelncomelLoss = (ComprehensivelncomelLossAttributableToParent +
ComprehensivelncomeLossAttributableToNoncontrollinginterest)

H Ccomprehensivelncomeloss = (NetincomelLoss + OtherComprehensivelncomeLoss)
#! Equity = (EquityAttributableToParent + EquityAtiributable ToNoncontrollinginterest)

& GrossProfit = (Revenues - CostOfRevenue)

& IncomelossBeforeEquityMethodinvestments = (OperatingincomelLoss +
NonoperatinglncomeLossPlusinterestAndDebtExpense)

& IncomelossBeforeEquityMethodinvestments = (OperatingincomelLoss +
NonoperatingincomeLossPlusinterestAndDebiExpense)

& IncomelossFromContinuingOperationsAfterTax = (IncomeLossFromContinuingOperationsBeforeTax -
IncomeTaxExpenseBenefit + IncomeLossFromEquityMethodinvestments)

& IncomelossFromContinuingOperationsAfterTax = (IncomelossFromContinuingOperationsBeforeTax -
IncomeTaxExpenseBenefit)

6 66 6668060606 608/
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One Presentation is Really Four Representations of
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Software Uses and Even Identifies
Representations
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Other income {expense), net

Income before income taxes

Provision for income taxes

Met income

Weighted
Average
Shares

Earnings per share:
Basic

Weighted average

Report Element Class | Period Balance | Preferred L... | Mame
[Table] Terse Label  us-gaap:StatementTable
[Axdis] Terse Label  dei:LegalEntityAxis
[Member] Terse Label  dei:EntityDomain
[Lineltems] Terse Label _us-gaap:Statementiineltems
[Abstract] Terse Label  us-gaap:SalesRevenueMetabstract \
[Abstract] Terse Label  us-gaap:CostOfRevenuesbstract
[Concept] Monetary For Period  Credit Total Label us-gaap:GrossProfit
[Concept] Monetary For Period  Debit Terse Label  us-gaap:ResearchAndDevelopmentExpense
[Concept] Monetary For Period  Debit Terse Label  us-gaap:SelingAndMarketingExpense
[Concept] Monetary For Period  Debit Terse Label  us-gaap:GeneralAndAdministrativeExpense
[Concept] Monetary For Period  Debit Terse Label  msft:ImpairmentintegrationAndrestructuringExpenses
[Concept] Monetary For Period  Credit Total Label us-gaap:OperatingIncomeloss
[Concept] Monetary For Period  Credit Terse Label  us-gaap:MonoperatingIncomeExpense
[Concept] Monetary For Period  Credit Total Label us-gaap:Incomel ossFromContinuingOperationsBeforeIncomeTaxesMin
[Concept] Monetary For Period  Debit Terse Label  us-gaap:IncomeTaxExpenseBenefit
Concept] Monetar For Period  Credit Total Label us-gaap:MNetlncomeloss
[Abstract] Terse Label  us-gaap:EarningsPersharesbstract
[Concept] Share For Period Terse Label  us-gaap:EarningsPerShareBasic

[Concept] Share
[Abstract]

For Period

us-gaap:EarningsPershareDiluted
us-gaap:WeightedAverageMumberOfsharesOutstandingAbstract

Terse Label
Terse Label

Other

Basic [Concept] Shares For Period Terse Label  us-gaap:\WeightedAverageMumberOfSharesOutstandingBasic
Diluted [Concept] Shares For Period Terse Label  us-gaap:WeightedAverageMumberOfDilutedSharesCutstanding
Cash dividends dedared per common share  [Concept] Share For Period Terse Label  us-gaap:CommonStockDividendsPerShareDeclared
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Reporting Checklist

| Disclosure | Chedklist Category | Reason Discosure Must Exist | Discovered | Expectation Met | Link to Disdosure Mechanics |
1] Reporting Chedklist -
v |1 Document Information [Hierarchy] Required disclosure Disclosure always required True Document Information [Hierarchy]
v 3 Entity Information, by Legal Entity [Hierarchy] Required disclosure Disclosure always required Entity Information, by Legal Entity [Hierarchy]
v |5 Balance Sheet Required disclosure Disclosure always required, satisfied by Assets [Roll Up] and Liabilities and Equi... True Balance Sheet
6 Assets [Roll Up] Part of disdosure Satisfies Balance Sheet disdosure True CONSISTENT Assets [Roll Up]
7 Liabilities and Equity [Roll Up] Part of disdosure Satisfies Balance Sheet disdosure True CONSISTENT Liabilities and Equity [Roll Up]
v Income Statement, by Legal Entity [Roll Up] Required disclosure Disclosure always required Income Statement, by Legal Entity [Roll Up]
v 10 Statement of Comprehensive Income [Roll Up] Required disclosure Disclosure always required Statement of Comprehensive Income [Roll Up]
12 Cash Flow Statement [RoII Forward] Required disclosure Disclosure always requlred True Cash Flow Statement [RoII Forward] =
Disclosure always required
LisCIOsUre always required
16 Significant Accounting Policies Note [Mote Level] Required disclosure Disdlosure always required True CONSISTENT Significant Accounting Policies Note [Mote Level]
17 Revenue Recognition Policy [Policy Text Block] Required disclosure Disclosure always required True CONSISTENT Revenue Recognition Policy [Policy Text Block]
18 Inventory, Met (Current) [Roll Up] Line item exists, then discosure requi... Required because line item us-gaap:InventoryNet was reported True CONSISTENT Inventory, Met (Current) [Roll Up]
v 19 Property, Plant and Equipment, Met, by Type [Roll Up] Line item exists, then disdosure requi... Required because line item us-gaap:PropertyPlantAndEquipmentiet was repor.. Property, Plant and Equipment, Met, by Type [Roll Up]
21 Property, Plant and Equipment Useful Lives, by Type [Hier... Line item exists, then disdosure requi... Required because line item us-gaap:PropertyPlantAndEquipmentNet was repor.., True Property, Plant and Equipment Useful Lives, by Type [Hier...
w 22 Finite-ived Intangible Assets, Net, by Major Class [RollUp]  Line item exists, then disdosure requi... Required because line item us-gaap:FiniteLivedIntangible AssetsMet was reported  True Finite-ived Intangible Assets, MNet, by Major Class [Roll Up]
24 Finitedived Intangible Assets, Estimated Useful Lives, by ...  Line item exists, then disdosure requi... Required because line item us-gaap:FiniteLivedIntangible AssetsMet was reported  True Finiteived Intangible Assets, Estimated Useful Lives, by ..
v |25 Finiteived Intangible Assets, Future Amortization Expens... Possible disclosure Disclosure is present True CONSISTENT Finiteived Intangible Assets, Future Amortization Expens...
v 28 Goodwill [Roll Forward] Line item exists, then disdosure requi... Required because line item us-gaap:Goodwill was reported True CONSISTENT Goodwill [Roll Farward]
w 31 Long-term Debt Maturities [Roll Up] Line item exists, then discosure requi... Required because line item us-gaap:LongTermDebt was reported Long-term Debt Maturities [Roll Up]
v 33 Long-term Debt Instruments, by Instrument [Hierarchy] Line item exists, then disdosure requi... Required because line item us-gaap:LongTermDebt was reported Long-term Debt Instruments, by Instrument [Hierarchy]
35 Deferred Tax Assets and Liabilities [Roll Up] Line item exists, then discosure requi... Required because line item us-gaap:DeferredTaxAssetsLiabilitiesMet was repor...  True Deferred Tax Assets and Liabilities [Roll Up]
36 Reconcilation of Statutory to Effective Income Tax Rate, ...  Line item exists, then disdosure requi... Required because line item us-gaap:IncomeTaxExpenseBenefit was reported True CONSISTENT Recondilation of Statutory to Effective Income Tax Rate, ...
37 Income Tax Expense (Benefit), Current and Deferred Det...  Line item exists, then disdosure requi... Required because line item us-gaap:IncomeTaxExpenseBenefit was reported True CONSISTENT Income Tax Expense (Benefit), Current and Deferred Det...
38 Income before Income Tax, Domestic and Foreign [RollUp]  Line item exists, then disdosure requi... Required because line item us-gaap:IncomelossFromContinuingOperationsBef...  True CONSISTENT Income before Income Tax, Domestic and Foreign [Roll Up]
39 Unrecognized Tax Benefits, Exduding Amounts Pertaining ... Possible disdosure Disclosure is present True CONSISTENT Unrecognized Tax Benefits, Exduding Amounts Pertaining ...
v 40 Restructuring Reserve, by Type of Cost [Roll Forward] Line item exists, then disdosure requi... Required because line item us-gaap:RestructuringReserve was reported True CONSISTENT Restructuring Reserve, by Type of Cost [Roll Forward] -




Disclosure Mechanics

Rules: disclosures:Inventory NetRollUp
Disclosure mechanics validation for disclosure: disclosures:inventoryNetRollUp
Roll up of details of components of current inventory, net.

This disclosura:

* MUST be represented by the networks with the SEC Category: DISCLOSURE
« MUST be reprezented as an SEC Level 4 Disclosure Detail with the concept arangement pattern: ROLL UP

or altemative concept. us-gaap:InventoryNetofallowancesCustomerAdvancesAndProgresseillings
or alternative concept: us-gaap:PublicutilitiesInventory
or alternative concept: us-gaap:airlineRelatedInventory
or alternative concept: us-gaap:RetailrRelatedInventory
or alternative concept: us-gaap:energyrRelatedInventory
or alternative concept. us-gaap:agriculturalrelatedInventory
* MUST be represented using the SEC Level 3/2 Disclosure Text Block: us-
gaap:ScheduledfInventoryCurrentTableTextBlock
= Or alternative concept. us-gaap:schedulecfutilityInventoryTextElock
* Requires the note to be reported using the SEC Level 1 Note Text Block: us-gaap:InventoryDisclosureTextBlock
* Requires the policy to be reported using the SEC Level 2 Policy Text Block: us-gaap: InventoryPolicyTextBlock
= or alternative concept: us-gaap: InventoryMajorclassesPolicy
= or alternative concept: wus-gaap: InventorysuppliesFolicy
= or alternative concept: us-gaap: InventoryworkInProcessPolicy
= or alternative concept. us-gaap: InventoryFinizhedeoodsPolicy

http://xbrlsite.azurewebsites.net/2017/Prototypes/Microsoft2017/Disclosure%20Mechanics%20and%20Reporting%20Checklist.html



http://xbrlsite.azurewebsites.net/2017/Prototypes/Microsoft2017/Disclosure%20Mechanics%20and%20Reporting%20Checklist.html
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2017 FY
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Fundamental Accounting Concept Relations

D Test
FAC_CONSISTENCY_1  fac:Equity = ( fac:EquityAttributableToParent + fac:EquityAttributableToMoncontrolingInterest )

FAC_CONSISTENCY_10  fac:MetCashFlowFromInvestingActivitiesDiscontinued )

FAC_CONSISTENCY_11 | fac:MNetCashFlowFromFinandngActivitiesDiscontinued )

FAC_CONSISTENCY_12 fac:GrossProfit = { fac:Revenues - fac:CostOfRevenue )

FAC_CONSISTENGY 13 fac:OperatingIncomeloss = ( fac:GrossProfit - fac:OperatingExpenses )

fac:Incomel ossFromContinuingOperationsBeforeTax = ( fac:OperatingIncomeloss +
FAC_CONSISTENCY_15 fac:MonoperatingIncomePlusInterestAndDebtExpensePlusIincomeFromEquityMethodInvestments )

fac:IncomelossFromContinuingOperationsaAfterTax = (
FAC_CONSISTENCY_16  fac:IncomelossFromContinuingOperationsBeforeTax - fac:IncomeTaxExpenseBenefit )

fac:MetIncomelaoss = ( fac:IncomelossFromContinuingOperationsAfterTax +
FAC_CONSISTENCY_17 fac:IncomelossFromDiscontinuedOperationsMetOfTax +
fac:ExtraordinaryltemsOfIncomeExpenseMNetOfTax )

fac:MetIncomeloss = ( fac:NetlncomelLossAttributableToParent +

FAC_CONSISTENCY_13 fac:MetIncomeLossAttributableToMNoncontrollingInterest )

FAC_CONSISTENCY

fac:Equity[ 72,394,000,000 ] = { fac:EquityAttributableToParent[us-gaap:StockholdersEquity [ 72,394,000,000 1] + fac:EquityAttributableToNoncontrolingInterest[ 0] )

fac:NetCashFlowFromInvestingActivities[ (46,781,000,000) ] = (

fac:NetCashFlowFromInvestingActivitiesContinuing [us-gaap:MetCashProvidedByUsedInInvestingActivitiesContinuingOperations[ (46,781,000,000) 1] +
fac:NetCashFlowFromInvestingActivitiesDiscontinued[ 0] )

fac:NetCashFlowFromFinancingActivities [ 8,408,000,000] =

fac:NetCashFlowFromFinancingActivitiesContinuing [us-gaap:MetCashProvidedByUsedInFinancingActivitiesContinuingOperations[ 8,408,000,000]] +
fac:NetCashFlowFromFinancingActivitiesDiscontinued[ 0] )

fac:GrossProfit[us-gaap:GrossProfit] 55,689,000,000 ]] = ( fac:Revenues[us-gaap:SalesRevenueNet] 89,950,000,000 ]] - fac:CostOfRevenue [us-gaap: CostOfRevenue[
fac:OperatingIncomel oss[us-gaap: OperatingIncomeloss [ 22,326,000,000 1] = ( fac:GrossProfitfus-gaap: GrossProfit] 55,68%,000,000 ]] - fac:OperatingExpenses|

fac:IncomeLossFromContinuingOperationsBeforeTax[us-gaap:Incomel ossFromContinuingOperationsBeforeIncomeTaxesMinorityInterestAndIncomel ossFromEquityMethod
Investments[ 23, 149,000,000 ]] = { fac:OperatingIncomel oss[us-gaap:Operatinglncomel oss[ 22,326,000,000]] +
fac:NonoperatingIncomePlusInterestAndDebtExpensePlusIncomeFromEquityMethodInvestments[ 823,000,000 ] )

fac:IncomeLossFromContinuingOperationsAfterTax[ 21,204,000,000] = (
fac:IncomeLossFromContinuingOperationsBeforeTax[us-gaap:Incomel ossFromContinuingOperationsBeforeIncomeTaxesMinorityInterestandIncomelossFromEquityMethod
Investments[ 23, 149,000,000 ] - fac:IncomeTaxExpenseBenefit[us-gaap:IncomeTaxExpenseBenefit] 1,945,000,0001] )

fac:Netincomeloss[ 21,204,000,000 ] = { fac:IncomelossFromContinuingOperationsAfterTax[ 21,204,000,000 ] + fac:IncomelossFromDiscontinuedOperationshetOfTax]
0] + fac:ExtraordinaryItemsOfincomeExpenseMetOfTax[ 0] )

fac:MetIncomeloss[ 21,204,000,000 ] = { fac:NetIncomelossAttributableToParent[us-gaap:Metincomeloss| 21,204,000,000 ]] +
fac:NetincomelossAttributableToMoncontralingInterest[ 0] )

fac:NetIncomelossAvailable ToCommonsS tockholdersBasic[ 21,204,000,000] = { fac:NetIncomelossAttributableToParent[us-gaap:Netincomeloss[ 21,204,000,000 ] -
i Palreen .. ro

FAC_CONSISTENCY fac:Assets = fac:LiabilitiesAndEquity

fac: Assets[us-gaap:Assets[ 241,086,000,000 ]] = fac:LiabiliiesAndEquity [us-gaap:LiabiliiesandStockholdersEquity[ 241,086,000,000 ]]

S TR fac:ComprehensivelncomelossAttributableToMoncontrollingInterast )

FAC_CONSISTENCY_21  fac:Comprehensivelncomeloss = ( fac:NetIncomeloss + fac:OtherComprehensiveIncomeloss )

FAC_CONSISTENCY 3  fac:Assets = ( fac:CurrentAssets + fac:NoncurrentAssets )

FAC_CONSISTENCY 4 fac:Liabilities = ( fac:Currentliabiliies + fac:Noncurrentliabilities )

FAC_CONSISTENCY_5S + fac:Equity )

fac:MetCashFlow = ( fac:MetCashFlowContinuing + fac:MetCashFlowDiscontinued +

fac:ExchangeGainsLosses )

fac:MetCashFlow = ( fac:MetCashFlowFromOperatingActivities +

FAC_CONSISTENCY 5  fac:MetCashFlowFromInvestingActivities + fac:NetCashFlowFromFinancingActivities +
fac:ExchangeGainsLosses )

FAC_CONSISTENCY_50

fac:MetCashFlowContinuing = ( fac:MNetCashFlowFromOperatingActivitiesContinuing +
fac:MetCashFlowFromInvestingActiviiesContinuing +

FAC_CONSISTENCY 7 fac:MetCashFlowFromFinancngActivitiesContinuing )

FAC_CONSISTENCY 8  fac:MetCashFlowFromInvestingActivitiesDiscontinued +
fac:MetCashFlowFromFinancdngActivitiesDiscontinued )

o S =t NetOfTax[ 20,098,000,000 ]] +
fac:ComprehensivalncomelossAttributableToMNoncontralingInterest[ 0] )

fac:ComprehensiveIncomeloss[ 20,098,000,000 ] = ( fac:Netincomeloss[ 21,204,000,000 ] + fac:OtherComprehensiveIncomeloss[ {1,106,000,000) 1)
fac:Assets[us-gaap:Assets[ 241,086,000,000 ] = ( fac:CurrentAssets[us-gaap:AssetsCurrent] 159,851,000,000 ]] + fac:MoncurrentAssets[ 81,235,000,000] )
fac:Liabilities [us-gaap:Liabilities[ 168,692,000,000 ]] = ( fac:Currentliabilities[us-gaap:LiabilitiesCurrent] 64,527,000,000 ]] + fac:Noncurrentliabilities[ 104, 165,000,000 ]
)

fac:LiabilitiesAndEquity [us-gaap:LiabilitiesAndStockholdersEquity[ 241,086,000,000 ] = ( fac:Liabilities [us-gaap:Liabilites[ 168,692,000,000]] +
fac:CommitmentsAndContingencies[us-gaap: CommitmentsAndContingences[ 1] + fac:TemporaryEquity[ 0] + fac:Equity[ 72,394,000,000] )
fac:NetCashFlow [us-gaap: CashAndCashEquivalentsPeriodIncreaseDecrease[ 1,153,000,000 ]] = { fac:MetCashFlowContinuing[ 1,134,000,000 ] +
fac:NetCashFlowDiscontinued[ 0 ] + fac:ExchangeGainsLosses[us-gaap:EffectOfExchangeR ateCnCashandCashEquivalents[ 19,000,0001] )

fac:NetCashFlow [us-gaap: CashAndCashEquivalentsPeriodIncreaseDecrease[ 1,153,000,000 ]] = { fac:NetCashFlowFromOperatingActivities[ 39,507,000,000] +
fac:NetCashFlowFromInvestingActivities[ (46,781,000,000) ] + fac:NetCashFlowFromFinancingActivities[ 8,408,000,000 ] +
fac:ExchangeGainsLosses[us-gaap:EffectOfExchangeRate OnCashAndCashEquivalents[ 19,000,000 1] )

fac:NetCashFlowContinuing[ 1,134,000,000] = (
fac:NetCashFlowFromOperatingActivitiesContinuing[us-gaap:NetCashProvidedBylsedInOperating ActivitiesContinuingOperations[ 39,507,000,000 1] +
fac:NetCashFlowFromInvestingActiviiesContinuing [us-gaap:MetCashProvidedByUsedInInvestingActivitiesContinuingOperations[ (46,731,000,000) 1] +
fac:NetCashFlowFromFinancingActivitiesContinuing [us-gaap:MetCashProvidedByUsedInFinandngActivitiesContinuingOperations[ &,408,000,000]] )

fac:NetCashFlowDiscontinued[ 0 ] = { fac:NetCashFlowFromOperatingActivitiesDiscontinued[ 0] + fac:MetCashFlowFromInvestingActivitiesDiscontinued[ 0] +
fac:NetCashFlowFromFinancingActivitiesDiscontinued[ 0] )

fac:NetCashFlowFromOperatingActivities[ 3%,507,000,000 ] = (

Result Amount Of Inconsistency | Evaluation

True a
fac:MetCashFlowFromInvestingActivities = ( fac:NetCashFlowFromInvestingActivitiesContinuing +

True o
fac:MetCashFlowFromFinancingActivities = ( fac:NetCashFlowFromFinancngActivitiesContinuing +

True o

TiE 0 34 961,000,0007])

TE 0 33 353,000,0001)

True o

True a

True o

True o]
fac:MetIncomeLossAvailableToCommonStockholdersBasic = ( fac:MetIncomeLossAtiributableToParent - Trﬁ a

True a

True [u]

True a

True [u]

True a
fac:LiabilitiesAndEquity = ( fac:Liabilities + fac:CommitmentsAndContingencies + fac:TemporaryEquity True a

True o]

True 0

True 0
fac:MetCashFlowDiscontinued = ( fac:NetCashFlowFromOperatingActivitiesDiscontinued +

True 0
fac:MetCashFlowFromOperatingActivities = { fac:MNetCashFlowFromOperatingActivitiesContinuing +

True a

FAC_CONSISTENCY_9  fac:MetCashFlowFromOperatingActivitiesDiscontinued )

fac:NetCashFlowFromOperatingActivitiesContinuing[us-gaap:NetCashProvidedBylsedInOperating ActivitiesContinuingOperations[ 39,507,000,000 1] +
fac:NetCashFlowFromOperatingActivitiesDiscontinued[ 0 ] )



Good Old-Fashioned Expert System

Business Professional User Interface

[System components are exposed to the business professional user; business professional user has transparency into facts, rules, line of reasoning,
problem solving logic, problem solving method, and the plousibility of all conclusions reached)

4

Reasoning, Inference, Rules Engine

solving logic and problem solving method (i.e. forward chaining, backward
chaining); includes capabilities to derive or infer new facts based on existing
focts and rules, determines consistency of facts with knowledge base of rules)

Knowledge Base of Rules

(machine-readable rules based on

factual and heuristic knowledge

created based on experience and
practices of the best domain experts)

(machine-readable observations
about some current situation or
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Justification and Explanation
Mechanism

(explains and justifies how a conclusion or
conclusions are reached, providing
transparency into conclusions and origin of all
facts and rules used to reach conclusions)

Knowledge Acquisition Mechanism

(power of system is proportional to the key ingredient,
high-quality domain knowledge available; knowledge
acquisition can be by manual creation of rules by business
professionals, machine-based processes for generating
rules, or a combination of the twa)




Artificial Intelligence is Supercharged by
Curated Metadata

PWC, KPMG, Deloitte, EY: “The Fourth Industrial Revolution”
Deloitte, “The Finance Factory”

* Accounting, reporting, auditing, and analysis in a digital environment.

“Our entire Al revolution is built on a correlation house of cards”

“Machine learning needs to move beyond cheap parlor tricks towards
solutions that can truly advance society.”

“Al is brought to life by taxonomies and ontologies.”
e “Datais the new oil”

 “Metadata is the new gold.”
 Crude oil, gasoline,l racCing fUEl]

“Al that professional accountants find useful and will understand.”




