Shared Semantics: Financial and Transaction Semantics Session Notes


Notes - Transaction and Accounting Semantics
Overview
In this session we looked at the semantics and terms for transaction and accounting concepts, with reference both to the REA Ontology and XBRL. 
Discussed what was missing from the current FIBO model, which is in REA. In particular, the concept of duality or reciprocity between the sides of a transaction is missing or under-represented in the current FIBO model. We do have a concept of "side", which is not in REA as such - this represents a perspective on the transaction. On further review of the use of "side", there are potential inconsistencies between its use as a kind of perspective on a set of commitments, and its use as a set of specifications of delivery and settlement terms. 

Considered two views of transactions: as seen from the perspective of one participant, and as seen "in the round". That is, "from within" and "from above". Agreed that the key to reconciling the REA and the double-entry book-keeping views of the world was to have a model which adequately shows the relationships between concepts as defined from each of these two perspectives. The FIBO model seems to have the building blocks for such a reconciliation we think, but there is work to be done. 

Looked at the mappings currently indicated for citation of FIBO Transaction concepts against REA concepts in the REA Ontology ISO 15944-4 UML model. Confirmed the correct mapping of some of these, including Person. 

Looked at the concept of "Economic Resource". This is modeled in FIBO in the "Financial" section (terms broadly drawn from the XBRL universe) but directly corresponds to the concept of that name in REA (in fact it was renamed to reflect that). This is a possible point of confluence between REA-based and double entry terms and meanings. 

Did a quick tour of the "Financial" section of the FIBO Global Terms models. These are terms all drawn from XBRL via an XBRL Taxonomy, but require more formal grounding against specific XBRL-based terms. Agreed that the appropriate source from which to cite these terms and their meanings will be the XBRL-GL work. This can be modeled in FIBO by using the XBRL Abstract Model as a UML Profile, and then creating citation relationships between the OWL-based ontology terms and the corresponding XBRL Abstract Model-based terms. 
References

1. ontology-driven-standards-development_REA--BillMcCarthy_20080605.ppt slides by Bill McCarthy setting out the REA Ontology in detail. Includes slide 25 from Ref 2: 

2. ISO 15944 Part 4 (ISO)
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Detailed Diagram Notes

Notes were taken on some of the diagrams as we went along. These are included in this section for completeness, along with further details of our discussions. 

Diagrams we looked at:

· REA UML for ISO 15944-4 with Labels (notes)

· REA UML for ISO 15944-4
· REA Contracts Derivation (1 note)

· REA UML Mapping (notes)

· Financial Grammar (1 note)

· Financial Accounting Grammar (no notes)

· Financial Assets Grammar (no notes)

· REA Economic Transactions Locator (old notes)

· Legal Grammar (no notes)

· Conferred Things (old notes)

· OTC Transactions Master Agreement (no notes)
· Transactions Working Diagram (not copied - very rough diagram)

· Sowa KR Ontology Hierarchy (no notes)

· Swap Leg types (no notes)

Diagram: REA UML for ISO 15944-4 with Labels
This is the diagram which shows the copy of the UML model of the REA Ontology, copied from the ISO 15944 Part 4 (Ref 2). 
The UML model has been enhanced by replacing all UML Associations with UML Association Classes. This is to enable the creation of citation relationships from the terms in the Global Terms ontologies which are derived with reference to parts of the REA Ontology, to the terms in that REA Ontology which are believed to represent the corresponding meanings. 
A version of the same diagram in which the class elements of the Association Classes are removed, is included in the model under the name "REA UML for ISO 15944-4". This is laid out and intended to look like the corresponding UML model in Reference 1 and 2. 

Review of UML Model - what's missing?

Diagram note:

Missing: 

Claims

Duality - reciprocal relationship. 

Discussion: The ISO version of the REA model does not include all parts of the model. We should refer to the additional detail in the slides (Ref 1), in particular Slide 9 which clearly sets out the reciprocal nature of the two sides of the transaction. 
Missing in our interpretation of this version of the model is a clear indication of the reciprocal nature of the transaction as seen from the perspective of one party and the other. 
Our treatment of this concept is covered by the term "Side", specialized to "Transaction Side". This is defined (verbally, but under-specified) as a view of a thing as seen from some perspective. The concept "side" has a parent which for want of a better word we have labeled "Perspectival Thing", that is anything seen (and defined) from some perspective. This is a kind of Relative Thing. Other Perspectival Things are Credit and Debt, which are the same thing (an amount of money owed) as seen from the perspective of the Creditor and the Debtor respectively. 

Action: We should explicitly render the reciprocal relationship between the or any two Sides. 

Note that there is also an open action in the Legal "grammar" (high level model of allowable relationships between concepts), where we intend to add some relationship between the obligations of one party and the rights of another. It has been suggested that we cannot render this in a form which is amenable to semantic processing using only the OWL constructs that we have available to us, however, even if it is only indicative we should be able to render this somehow. We looked at this in more detail later in the session, looking at the Legal Grammar itself, and the diagram of "Conferred Things" in particular. 

Views
Diagram note:

Views: 

Trading Partner view v Independent view. 

Pairing things going into a firm and out of a firm. Made the duality more general. 
Discussion: 
Further discussion on the above issues leads us to a clearer statement of the problems of accounting concepts representation generally. That is that, for double-entry book-keeping accounting, documents, which necessarily are "Reports" in some form, are showing the view of some construct such as a transaction, specifically and only from the viewpoint of one organization. 

It was a requirement for the ISO 15944 model that things be represented in a way that is independent of a given perspective, i.e. of a given organization's viewpoint. The requirement from ISO is to show the view of the transaction "in the round" that is as a thing in itself. 

Diagram: REA Contracts Derivation

Diagram note:

Two perspectives:

from above

from within

This is a clearer statement of the two ways of viewing the world: from above (helicopter view, independent of perspective) and party-centric view, as seen from within one organization or participant. 

The reciprocal view of the REA Ontology gives the view of the two sides of the transactions as seen by the two organizations, i.e. it shows both of their viewpoints. The overall REA Ontology shows the Transaction in the round (often called a "Helicopter" view). Our Semantics Repository / FIBO Global Terms models provides, albeit a bit primitively, the constructs with which to present both a helicopter view and a party-centered, contextual view. 

The contextual view is the view which is reported on by any one organization, in financial reports. This is the scope and nature of XBRL, which has reports at its center. If we can bring together the "From above" context-free view and the "From within" contextual view in one model framework, then we can reconcile the views of the world as modeled in REA and XBRL respectively. 

The consensus was that, with a bit of work and refinement to the FIBO modeling constructs, it must be possible to lay out both the contextual and context-free views. 

This sits within the broader "Partitioning" approach of the model, whereby things which may be defined are divided (per Peirce, Hegel and others, as collected and articulated by Sowa), into Independent Thing, Relative Thing and Mediating Thing, whereby Relative Thing is a thing defined in some context, the Mediating Thing is that context, and the Independent Thing is the thing as defined without reference to that or any context, i.e. the "thing-in-itself". 

Therefore it must be possible to use this framework to set out, more formally and tidily than at present, the relationship between a Transaction as a thing in itself, and a transaction as seen from some perspective (the "Side"). 

Note that in work we have done on OTC Derivatives (still in draft), we have used the Side construct to define OTC derivative transaction "sides" or legs, of the form "Payment Leg" and "Receipt Leg" but not for example "Interest Leg", which is a leg defined by way of being a set of interest payments, regardless of whether those are regarded as being in payment of something or as the return on another leg of payments. We have agreed changes to these leg structures recently as part of the Derivatives Proof of Concept work, in particular reducing the number of "relative" types of leg to only the two above, that is the legs as seen from the perspective of the Leg Payer and Leg Receiver, as parties to the transaction. 

We also looked at a general, and very untidy, diagram of Transactions in general, which includes some of the Transaction "Legs" defined in option and forward trades. These break down to Delivery Leg, Payment Leg, with delivery being either in kind or by delivery of the underlying. In line with the recent changes in swaps, this is wrong - these are legs defined in and of themselves. The delivery leg is still a delivery leg whether seen from the perspective of the one delivering or the one delivered to; what differs is whether this adds to an asset ledger or subtracts from one. 

Action: There needs to be a complete pass through of the OTC Derivatives models to fully extricate what is a leg as seen from a perspective, and what is a leg as described by its structure, as we have previously identified for Swaps. Much of what is in the current legs as types of "Side" need to be in legs as kinds of "Commitment", provided that Commitment itself is modeled as something which is an Independent Thing, and which is capable of being seen from one or another side as a commitment to do or to be done by. 
The acid test of the relativity of all such constructs would be whether it is described in a way that could be reflected on a double entry book keeping account as either an addition to or subtraction from some ledger account. If we do this right, we should have the key or interface between the two views of the world as described above. 

Earlier Note on this

There is an earlier note on the diagram from May 2011 which is of relevance: 

Diagram Note 28 May 2011:

Side concepts:

1. the act of paying or delivering something (Event in REA?)

2. The perspective from which something is seen (payment, receipt, return leg etc.)

On (1), these would be independent things, with detailed descriptions (as currently modeled for most Swap types)

On (2) these would be relative things, whose identity as an independent thing is (1). 

Action: segregate throughout. 

Keep the relationship between the Commitment (to do this thing) and the concrete description of the thing to be done or delivered. These will all be present already. 

Sides or legs which are defined from a party perspective belong as (1). 

Archetypes: 

(1) Perspectival

(2) ?
Comment: this is a note from an earlier review session considering these same kinds of issue. It is clear that not only "Side", but the Commitment (Conferred Things, which include rights and obligations/commitments), need to be analyzed in detail for a consistent application of the perspective-specific and perspective-independent viewpoints from which they are defined, and the way these are linked together by way of identity. 
Note also that Transaction itself is defined as a third order thing, or Mediating Thing, that is the perspective from which one organization or legal person is defined as being a "Party to" both a contract and a transaction. We should review whether this is correct given the need identified above to identify Transaction as an independent thing. 
Aside: The three-way partitioning of concepts has come into some criticism from semantic technology practitioners, partly because any time we have not implemented it consistently, the model shows as being inconsistent. However, our approach has been to solve the inconsistencies, not remove the partitioning, since the finding of such inconsistencies it itself a valuable metric. 

Diagram: REA UML Mapping

This is the diagram in which we have started to put in some tentative mappings between the constructs in our model which we created with reference to REA, and the constructs in the REA Ontology itself, as presented in the UML diagram for ISO 15944-4. We also noted that the REA Ontology UML model contains additional terms which are defined elsewhere in our Global Terms models. To the extent that these are not defined with reference to other standards, and to better ground the meanings of these concepts, we should try to show "citation" relationships to more of the things in this diagram. 
For ease of reading, this diagram was created by taking a direct copy of the "with labels" ISO 15944-4 UML model as laid out, and a copy of the REA-derived transaction model, and drawing these citation relationships. Note that in the current model, the citation relationships are just shown as UML Dependencies and do not use the metadata which we are working on (now almost complete) for the final iteration of this model. 

We looked at the draft relationships shown here. Note that Transaction Party is a child of Party, which has an "identity" relationship to Autonomous Entity. This follows the overall pattern or grammar whereby a Relative Thing (of which Party is one) has an identity relationship to an Independent Thing (of which Autonomous Entity is one). 

Aside: In fact we have recently found a need to potentially handle multiple levels of second-order identity direction, whereby the target of the identity relationship may itself be a relative thing. We need to verify if this is philosophically correct, and if so, the top level "identity" relationship will simply have a target of "Thing". This is not yet implemented.

In the REA UML Mapping diagram we have the following mappings: 

FIBO:Transaction Party --->  REA:Economic Role
FIBO:Party identified as Autonomous Entity ---> REA:Economic Role typification Person

FIBO:Autononous Entity ---> REA:Person

Is this correct? The issue we have here is that Party is more general than Transaction Party, and the specialization to which we have put Party here is in the context which is that overall context of the whole REA model, i.e. Person and typification are implicitly (but not explicitly) in the context of transactions, by way of being in the REA model. 
Person

Diagram note:

Person v Autonomous Entity is correct.

Discussion: 

In fact, the concept shown in REA as "Person" is derived from a broader body of ISO definitions, and is identical in its intent and scope to our Autonomous Entity. Therefore this relationship is correct. This is a consensus view of this session. 

Aside: In terms of the broader Party in our model and its identity relationship being mapped to typification, I have a feeling this may require more thought, for example we may wish to employ some kind of "Broader than" or "narrower than" type of mapping relationship (defined, at least in terms of their intent, in the SKOS standard; however we are told we can't use SKOS itself since both the FIBO OWL constructs and the REA UML constructs are not defined prima facie as "SKOS Concept" so this is disallowed). Alternatively, since the party identification is defined in the model without prior reference to REA, we do not need to explicitly acknowledge or cite a reference to REA. What matters is that concepts formally defined in REA and adopted in FIBO are accounted for. 

Diagram: Financial Grammar
Here we took a quick tour of the Financial "Grammar", which is represented by several diagrams in the "Financial" section of Global Terms. Note that "Grammar" here is simply our informal term for a high level model showing the archetypal concepts and the necessary (hence grammatical) relationships between them. It has no additional technical meaning. 
The Financial Grammar section could perhaps more correctly be described as the accounting grammar. All the terms here are defined in terms of and derived from concepts in some XBRL resource. However, we did not formally record what this was at the time (probably the XBRL IASB Taxonomy?)

Relationships (grammar) in this section are not derived from XBRL, and nor are the written definitions (of which there are few if any). These relationships have been constructed with reference to basic accounting literature. For example the concepts of ledger account balances have relationships as defined in the standard Accounts Equation, while the "Cashflow" construct, which is a relative thing defined as cash "flowing" into or out of a ledger account, are subdivided according to basic book-keeping practice. All of these relationships are open to critique and change by those who understand accounting, and are presented for such review and critique. 

This model was initially created in order to formally define the two things we needed most in our securities formal definitions: debt and equity. Remaining terms were gleaned from inspection of the XBRL resource as noted above, and relationships defined according to their basic meaning in accounting practice. See also the next diagram, which shows kinds of asset. 

XBRL Terms to Use

Diagram note:

XBRL-GL has the concepts for transactions, resources, parties, people/companies, tax, depreciation and so on, independently of a given taxonomy. 

corresponds to the information you might find in a masterfile. 

Also includes name and address concepts. (we need this for the Business Entities completion). 

Document concepts. Relates to the detailed database fields and the links to reporting concepts in eg schemas. The underlying detail that would be summarized and reconciled. 
Discussion: 
This answers, unambiguously and finally, what should be the place in the XBRL universe from where we get the semantics of the terms shown in this part of the model: 

· Different XBRL Taxonomies for different reporting jurisdictions have terms as defined for those jurisdictions
· The core set of XBRL schemas (and the XBRL Abstract Model) have a powerful set of building blocks from which any report (by no means limited to accounts reporting) may be constructed
· The semantics we are after are to be found in XBRL-GL. 

In fact, from the description given above, we may be pleasantly surprised to find that, as with REA, there are more terms which we have defined elsewhere in the model and which we have been looking for a "home" or semantic source to cite for them. In particular "Address" is one which we have consistently failed to find a complete, semantic and usable resource to cite. 

Modeling: Once the Profile is created from which to define the XBRL Abstract Model constructs, import that profile and use it to build a model of XBRL-GL. Then use these, replacing the existing draft Financial profile in the EA model repository. 

Action: Look at the "Address" component of XBRL-GL. We were not expecting to try and include any of this XBRL and REA related work in the current Business Entities FIBO RFC since this makes no reference to accounting or transactions concepts, however if Address is there we should at least align with it, even if the formal citation and mapping may have to come at a later release when the XBRL Abstract Model profile is in place. 

Diagram: Financial Accounting Grammar
This is part of the Financial section, which contains many separate diagrams with different views and sub-sets of the content of this section. No notes made. 
Diagram: Financial Assets Grammar
This is part of the Financial section, which contains many separate diagrams with different views and sub-sets of the content of this section. No notes made. 

Looked at "Economic Resource".

This was originally modeled as "Marketable Thing" when this diagram was first created. Since then, when we made explicit reference to REA, we decided that where we have the exact same concept as REA, we should use the exact same label, to avoid confusion and make the attribution of the semantics more explicit. We night not always be able to do this since there are not enough words to go round all the meanings, but here "Marketable Thing" was a local and non standard label anyway. 
Agreed that Economic Resource as defined here corresponds to the REA Economic Resource as far as we can tell (to be confirmed by closer inspection of these diagrams once these have been sent round).

Diagram: REA Economic Transactions Locator

Two existing notes, no new notes today. 

Earlier Diagram note (June 2011):

Some work to do on how double entry accounting "Transaction" concept relates to this. They are the same kind of concept. But there are specializations in the double entry world view. 

Earlier Diagram note (June 2011):

Negative and positive versus debit and credit. Some differences of view on how these work. 

Proprietorship - concept to tease out. Expenses v income. These increate or decrease proprietorship, which change what the business owes the company (?).

Need to position these relate to each other, as integrated semantics that covers all use cases, to be used by different communities. 

Diagram: Legal Grammar

This is the overall Legal grammar, which is extended to more detail in a few other diagrams, such as "Conferred Things". The main Legal Grammar itself shows Law, Contract, Constitution, and some of the things relating to those. Separate diagrams cover Contracts (several views) and Conferred Things more. 

There are some open actions in the Legal Grammar. These include:

· Addition of a concept of "Agreement", being that abstract thing between two parties the expression of which lies in one or more "Contracts"

· As in "This contract and the appendices thereto makes up the whole of the Agreement between the Parties in respect of the subject matter contained therein". 

· Formally relating the reciprocal nature of such rights and obligations as are reciprocal of one another, and formally relating these to the parties to the contract, such that one party to the contract may be the party to some Obligation and thereby the counterparty to the corresponding Right. 

Note that not all Contractual Obligations are related to transaction contracts, and not all Obligations are Contractual Obligations. Also not all obligations are of a reciprocal nature with rights. In the most general sense an obligation may arise either out of Contract, Law or Constitution, as may rights. Not all rights have a corresponding Obligation (except in the most general sense of allowing a person to enjoy such rights without let or molestation) and not all Obligations have a corresponding right. But many do, both as defined within contracts, and not. So for example we had a quick look at a diagram containing OTC "Master Agreement" terms (very much in draft), and looked at a few Obligations which are one sided, by way of illustration. 

Diagram: Conferred Things
This is part of the Legal section, and represents some detailed work we did in a dedicated semantics session on legal concepts. Looked at the following note from that review session: 

Reciprocality
Earlier Diagram note:

Reciprocality:

Each party in Commitment may or may not have a Right. 

This corresponds to one of the open actions described above. We have not yet worked out how to add the reciprocal nature of rights and obligations / commitments. This is really two steps: the potential reciprocality between these (they need not be, but may be reciprocal), and the relationships between the parties to each right and its reciprocal, versus the parties to the contract overall. 

More Detail on this

Earlier Diagram note:

Person A has right. 

the Right has embedded within it a commitment on the party of another Party.

Typically to carry out some action which is going to benefit Party A though this is not necessarily the case - they could compel them to carry out some act which will benefit a Party C. 

So: A Right conveys the ability to compel the behavior of another party. 

Discussion: See above. To be dealt with. 
Summary of Commitment Party and Reciprocality Requirements
MB wrote this note during the earlier legal semantics review, to summarize the required actions in the notes described above.

Earlier Diagram note:

FUTURE WORK:

How to tie together the Rights, Obligations, and the Parties that are party to those (reciprocal) rights, obligations. 

Co-occurrence relationship. Not modelable in OWL / Set Theory, only rules.

Pattern for a Contract:

Right: Party A owns the right

Party A can compel Party B to perform some action that benefits Party A

OWL can't let you specify that in the case of the Right, if you specify Party B, you can't specify the Party that benefits by the action carried out by Party B is Party A. 

Can't do with Property Chains: ruled out by OWL Global Constraints. In OWA semantics, if you try to enforce a symmetry relationship across a property chain, your ability to prove that in bounded time and space.

Discussion: The above note includes some assertions from semantic technology experts on what can or cannot be done using the OWL constructs which we have at our disposal. 
However, it is hoped that even if we have to put in some relationship that has legal meaning only and cannot be used in an operational ontology (and for example will not be represented by operational "instance" data (OWL Individuals), this might give us the means to adequately deal with the business semantics. Some aspects of the limitations described are to do with the practical ability to compute the implications of a fact, rather than the ability to note the semantics of the facts themselves. 
Diagram: Transactions working Diagram
This is a very rough diagram. Looked at the way that "side" is used, extended into delivery and settlement sides of transactions e.g. in OTC derivatives. 

Did not make any notes on this diagram. 

As noted in an earlier section, the real issue here is that the types of Transaction Side (Delivery, Settlement etc.) may or may not be compatible with the "relative" nature of Side as currently modeled. More realistically the terms for delivery and payment / settlement should be captured as "Contractual Terms" which is what they are. Putting them in "Side" was an attempt at a short cut to make business knowledge capture easier, but is not right. 

Action: Create a tidier set of diagrams for these concepts, and unpick the independent versus relative concepts defined therein. Move the delivery and settlement terms details to types of "Contractual Terms" as this is what they are. 
Diagram: Sowa KR Ontology Hierarchy
Looked at this diagram for reference. No notes or changes. 

This is the diagram which sets out the three "Layers" of the model, the first of which is the "Philosophical" layer (for want of a better word) showing the independent, relative and mediating things. 
Diagram: Swap Leg Types
Looked at this diagram for reference. No notes or changes. 

Note that there will be significant changes in this diagram following receng activity in the Derivatives Proof of Concept works. The 'relative' construct of Swap Leg (a kind of Transaction Side), will continue to be used for Payer v Receiver Legs, but not for the other leg types e.g. strike legs.
Transaction sides for options and forwards / futures are also to be revised in line with these changes. 
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