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Abstract. The REA accounting model developed by McCarthy conceptualizes
the economic logic of the double-entry bookkeeping without referring to debits,
credits and accounts. The conceptual core elements of the model are the economic
resources, economic events and economic agents as well as the relationships that
link the underlying stock flows according to the duality principle. In this paper
the debit and credit notations are included as a meta concept to promote the
model’s understanding within the traditional accounting logic. By specifying
additional economic resource types in form of liabilities and equity the model is
completed with respect to the essential balance sheet positions, so that the REA
accounting model is ready for accounting applications.
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1 Introduction

For developing the REA accounting model, which is based on the constituting elements
in form of resources (R), events (E) and agents (A), McCarthy started from the following
considerations [11, pp. 559–560]: “It is a primary contention of this paper that the
semantic modeling of accounting object systems should not include elements of double-
entry bookkeeping such as debits, credits, and accounts. As noted previously …, these
elements are artifacts associated with journals and ledgers (that is, they are simply
mechanisms for manually storing and transmitting data). As such, they are not essential
aspects of an accounting system. It is possible to capture the essence of what accountants
do and what things they account for by modeling economic phenomena directly in the
conceptual schema. Any double-entry manipulations desired by particular users can then
be effected only in the external schemata presented to those users”.

The REA accounting model was extended by Geerts/McCarthy [4, 5] to the REA
business ontology. In this ontology the REA accounting model provides the accounting
infrastructure, which is extended by the policy infrastructure that contains the future
related elements needed for the formulation of business policies. Due to its origin in the
information systems research it is obvious that the REA business ontology (including
the REA accounting model) is used in the enterprise information system (EIS) literature
(see e.g. Dunn/Cherrington/Hollander [3]) and the accounting information system (AIS)
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literature (see e.g. Steinbart/Romney [12]). But amazingly it does not appear in the
accounting literature (see e.g. Harrison/Horngren/Thomas/Suwardy [6] and Horngren/
Harrison/Oliver [7]).

This non-existence of the REA business ontology in the accounting literature leads
to the two primary research questions of this paper:

• Why is the REA business ontology despite its conceptual merits not present in the
traditional accounting literature?

• What has to be done in order to promote the understanding of the REA business
ontology within the accounting community and to assure its applicability in the
accounting domain?

To answer these questions the working and the requirements of the traditional
accounting logic is analyzed. Then the identified requirements are compared with the
conceptual elements of the REA business ontology to detect the shortcomings. Finally
the REA business ontology will be modified to the “REA-based ALE accounting
ontology”, which conceptualizes the traditional accounting logic.

The paper is organized as follows. In the subsequent section the extension from the
REA accounting model to the REA business ontology is shown. Next to that the tradi‐
tional accounting logic is investigated. Due to its starting point in terms of the accounting
equation, where the equality of assets (A) with liabilities (L) and equity (E) is postulated,
the derived logic is called the “ALE accounting model”. In the following section the
REA-based ALE accounting ontology is derived by suitably adjusting the REA business
ontology. In the final section the paper is concluded.

2 REA Business Ontology: Inclusion of Current and Future Events

In Fig. 1 the REA accounting ontology is modeled in form of a class diagram, which is
used in the ISO/IEC 15944-4:2006 standard related to the Accounting and Economic
Ontology (AEO) to model business transactions [10, p. 33] and by Abmayer/Schwaiger
[1] to model REA-related ontologies. The accounting infrastructure of the REA business
ontology consists of the REA accounting model. The focus of this infrastructure lies on
the resource flows that occur in economic transactions between the involved agents. The
duality relationship expresses the economic principle that scarce resources have a posi‐
tive price that has to be paid in an exchange transaction. The linkage to the resources is
termed as “resource flow”, which in the REA business ontology can be an increment or
a decrement event. Hruby [8] provides different examples of business patterns, where
the increment and decrement event structure is applied.

The policy infrastructure allows the modeling of future related business policies and
it is set on top of the accounting infrastructure. For simplicity reasons only the elements
of the policy infrastructure, which are important for financial instruments accounting,
are shown in Fig. 1. Economic contracts are defined as economic bundles of economic
commitments, which fulfill the reciprocity principle. The reciprocity principle is the
conceptual analogue to the duality principle and it relates to future events in the form
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of economic commitments. The economic contracts are themselves specializations of
economic agreements.

In this article future related elements of the policy infrastructure are used for
extending the traditional accounting perspective. Traditionally current events are
recorded over time and financial statements are generated thereof. With the additional
elements the future commitments of financial assets, debt and equity instruments can be
included as well.

3 Traditional Accounting Logic: ALE Accounting Model

The traditional accounting logic starts with the accounting equation, which specifies the
resources of the enterprise as assets and the claims to those resources as liabilities and
equity. The assets are owned and the liabilities are owed by the enterprise. The equity
is the owner’s claim to the net value of the enterprise, which is defined as the difference
of the assets and the liabilities.

“The account category (asset, liability, equity) governs how we record increases and
decreases. For any given account, increases are recorded on one side, and decreases are
recorded on the opposite side. The following T-accounts provide a summary:

These are the rules of debit and credit. Whether an account is increased or decreased
by a debit or a credit depends on the type of account. Debits are not “good” or “bad”.
Neither are credits. Debits are not always increases or always decreases - neither are
credits” [7, p. 92].

In Fig. 2 the ALE categorization of resources is used to define the matrix, which
contains all nine possible combinations of ALE resource changes. The nine combinations
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Fig. 1. REA business ontology (accounting relevant elements)
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constitute the nine elementary accounting transaction types that have to be recorded in an
enterprise. Their meanings are as follows:

1. accounting exchange on the assets side – e.g. acquisition transaction
2. balance sheet extension – e.g. debt financing transaction
3. accounting exchange on the liabilities side – e.g. refinancing transaction
4. balance sheet contraction – e.g. loan redemption transaction
5. expenses (balance sheet contraction) – e.g. depreciation expenses
6. expenses (balance sheet “neutral”) – e.g. provisioning
7. revenues (balance sheet extension) – e.g. revaluation profits
8. revenues (balance sheet “neutral”) – e.g. unused provision release
9. accounting exchange on the equity side – e.g. creation of equity reserves

A- L+ E+

A+ 1 2 7

L- 4 3 8

E- 5 6 9

Credit

D
eb
it

Transaction 
Types

Fig. 2. Categorization of business transactions – 9 transaction types

In each accounting transaction two ALE resources are involved. The increment and
decrement event structure of the REA business ontology works well for physical
resources and cash. But the intuitiveness gets lost once resources related to liabilities
and equity are considered. Let’s take e.g. a debt financing transaction. The financial
instruments involved in debt financing are distinguished from physical resources and
cash by having contractually defined future commitments. In the debt financing trans‐
action the loan stock is increased. At the same time the cash inflow increases the cash
stock as well. As there are two increment events in this transaction the increment/decre‐
ment duality of the REA business ontology is violated. Consequently the increment/
decrement notation is not useful in ALE accounting and it has to be replaced by the
debit/credit notation. In this notation the debt financing transaction is recorded by
debiting the cash resource for the cash inflow and crediting the debt resource for the
future obligation.

In the traditional ALE accounting the future payment structures behind the obliga‐
tions of financial assets, debt and equity instruments are not directly modeled. For this
purpose the future related elements of the REA business ontology are suitable. The debt
financing transaction constitutes an economic contract, which includes the future
payments specified in the contract as commitments. As these future cash payments are
outgoing payments from the perspective of the enterprise the commitments are credited.
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The inclusion of the economic contracts and commitments is useful for modeling
financial derivatives (see Hull [9]) as well. These instruments normally cause problems in
ALE accounting, because they are difficult to handle within the traditional accounting
logic. The usage of the future related elements of the REA business ontology solves these
difficulties by allowing the modeling of commitments on the asset side as well as on the
liability side. For understanding the valueless property of some derivative instruments the
present value restriction from the no-arbitrage theory (see e.g. Black/Scholes [2]) is impor‐
tant. Applied to swap contracts this principle says that if the present value of the debit
commitments is equal to the present value of the credit commitments, then the value of the
swap is zero. If this would not be the case, then arbitrage profits can be earned by engaging
in the swap contract and performing the adequate swap duplication strategy.

4 REA-Based ALE Accounting Ontology: Integrating Finance into
Accounting

In the previous section the requirements of the ALE accounting were identified in the
context of recording ALE resource changes in the nine accounting transaction types
according to the debit/credit notation. Furthermore the future related elements of the
REA business ontology showed beneficial especially for explicitly modeling the
payment structure of derivative and non-derivative financial instruments.

The REA-based ALE accounting ontology is a modification of the REA business
ontology in order to include the requirements from ALE accounting. This ontology is
presented in Fig. 3. The distinguishing features of the ALE accounting ontology in the
accounting infrastructure are as follows:

• It includes the accounting transaction object, which is missing in the REA business
ontology, as a composition of debited and credited ALE resource changes. The busi‐
ness transaction object is the conceptual starting point of accounting professionals
and academics. Its inclusion anchors the ontology in the accounting domain.

• It uses the value restriction requirement related to debit events and credit events,
which is also missing in the REA business ontology. This is the central attribute of
the accounting transaction object.

• It uses the value flow relationship related to debit and credit events instead of the
stock flow relationship related to increment and decrement events in the REA busi‐
ness ontology. The reason for this modification lies in the fact that not only resource
flows have to be accounted for in the REA-based ALE accounting ontology. In
accrual accounting the periodic income also includes profits and losses that result
e.g. from changing resource prices. Such value changes occur without resource flows.
On the other hand all resource flows are related to value flows, so that in the value
flow relationship all accounting transactions can be recorded.

• It covers all resources related to the assets, liabilities and equity instead of the primary
focus on physical assets and cash in the REA business ontology. The inclusion of all
ALE resources is needed to cover all nine elementary accounting transaction types
defined in Fig. 2.
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Fig. 3. REA-based ALE accounting ontology

The distinguishing features of the REA-based ALE accounting ontology in the policy
infrastructure are as follows:

• It includes the economic contract object as a composition of commitments and
economic events. The link to the economic events is important for modeling e.g. debt
financing instruments, where cash is paid to the loan taker at the contract instantiation
date against the commitment to pay it back in the future. If only economic events are
included in the business transaction, then this is a spot market contract without future
commitments. The swap contract is an example of an economic contract that contains
only commitments, which are credited and debited.

• It allows an appropriate modeling of economic claims in terms of economic contracts.
In the REA business ontology claims are seen as resulting from imbalances in related
event sets. “However, in the outline of the generalized framework, resources were
materialized as base objects while claims were not. In actual practice, this disparity
in treatment may not always be warranted, especially when the processing require‐
ments and decision usefulness of some claims are projected” [11, p. 571]. Economic
contract models developed in the finance domain are nowadays the adequate repre‐
sentation of temporal imbalances in financial instruments. In this case the economic
claim disappears and appears as an economic contract.

5 Conclusions

At the center of this article is the REA business ontology, which was developed by
McCarthy [11] and Geerts/McCarthy [4, 5]. This seminal contribution inspires the
enterprise and accounting information systems research, where the ontology is used to
design enterprise and accounting databases. Amazingly, in the traditional accounting
literature, which is the actual home base of the ontology, the ontology is mainly
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neglected. On the search for the underlying reasons the traditional accounting logic was
investigated and its requirements were specified. Accounting professionals and
academics think in term of accounting transactions, credit and debit events with respect
to assets, liabilities and equity as well as value restrictions. These are exactly the
elements of the double-entry bookkeeping that McCarthy explicitly avoided for being
able to establish a generic framework, which can be used by accountants and by non-
accountants at the same time.

In order to promote the understanding of the REA business ontology within the
accounting community the inclusion of the double-entry bookkeeping elements in form
of the debit and credit notation is unavoidable. The debit and credit linguistic terms are
needed to give the increment and decrement events of assets, liabilities and equity a
consistent interpretation within the ALE-based accounting equation. Consequently the
main finding related to the two research questions is: It is a primary contention of this
paper that the semantic modeling of accounting object systems should include elements
of double-entry bookkeeping such as debits and credits as well as all resource types
related to assets, liabilities and equity. Otherwise the understanding of the REA business
ontology will not be promoted among accounting professionals and academics and its
applicability will remain restricted to a subset of predominately asset related business
transactions.

The extensions and modification of the REA business ontology needed to integrate
the ALE accounting model resulted in the REA-based ALE accounting ontology. This
ontology specifies the traditional accounting logic in terms of accounting transaction
objects that contain the debit and credit events related to the changes of assets, liabilities
and equity and that satisfy the value restriction property.

Beyond that the REA-based ALE accounting ontology is by its economic contract
foundation also able to adequately integrate all kind of financial resources. Consequently
this ontology constitutes a fusion of the accounting and the finance domains. Such a
fusion is surly needed in current times, where many derivative instruments are consid‐
ered off-balance. Modeling these products as economic contracts would bring them on-
balance, so that its magnitudes and risk are explicitly shown to the benefit of the investors
and other stakeholders. This special feature of the REA-based ALE accounting ontology
might be a promising starting point for future legislation as well as for future enterprise
and accounting systems research.

References

1. Abmayer, M., Schwaigerm, W.: Accounting and management information systems – a
semantic integration. In: Weippl, E., Indrawan-Santiago, M., Steinbauer, M., Kotsis, G.,
Khalil, I. (eds.) 15th International Conference on Information Integration and Web-based
Application and Services (iiWAS 2013), pp. 345–351. ACM 2013, Vienna (2013). ISBN
978-1-4503-2113-6

2. Black, F., Scholes, M.: The pricing of options and corporate liabilities. J. Polit. Econ. 81(3),
637–654 (1973)

3. Dunn, Ch., Cherrington, J.O., Hollander, A.: Enterprise Information Systems: a Pattern-Based
Approach, 3rd edn. McGraw-Hill, Boston (2006)

The REA Accounting Model 7

A
u

th
o

r 
P

ro
o

f



4. Geerts, G., McCarthy, W.E.: Policy level specification in REA enterprise information
systems. J. Inf. Syst. 20(2), 37–63 (2006)

5. Geerts, G., McCarthy, W.E.: An ontological analysis of the economic primitive of the
extended REA enterprise information architecture. Int. J. Acc. Inf. Syst. 3, 1–16 (2002)

6. Harrison, W., Horngren, Ch., Thomas, W., Suwardy, Th.: Financial Accounting –
International Financial Reporting Standards, 9th edn. Pearson, Boston (2014)

7. Horngren, Ch., Harrison, W., Oliver, S.: Accounting, 9th edn. Pearson, Boston (2012)
8. Hruby, P.: Model-Driven Design Using Business Patterns. Springer, Heidelberg (2006)
9. Hull, J.: Options, Futures, and Other Derivatives, 9th edn. Prentice Hall, New Jersey (2014)

10. ISO/IEC-Accounting and Economic Ontology Standard. Information Technology – Business
Operational View – Part 4: Business Transaction Scenarios – Accounting and Economic
Ontology. ISO/IEC 15944-4:2006 (2006)

11. McCarthy, W.: The REA accounting model – a generalized framework for accounting
systems in a shared data environment. Acc. Rev. LVII(3), 554–578 (1982)

12. Steinbart, P., Romney, M.: Accounting Information Systems, 12th edn. Pearson, Boston
(2012)

8 W.S.A. Schwaiger

A
u

th
o

r 
P

ro
o

f



MARKED PROOF

Please correct and return this set

Instruction to printer

Leave unchanged under matter to remain

through single character, rule or underline

New matter followed by

or

or

or

or

or

or

or

or

or

and/or

and/or

e.g.

e.g.

under character

over character

new character 

new characters 

through all characters to be deleted

through letter   or

through characters

under matter to be changed

under matter to be changed

under matter to be changed

under matter to be changed

under matter to be changed

Encircle matter to be changed

(As above)

(As above)

(As above)

(As above)

(As above)

(As above)

(As above)

(As above)

linking characters

through character    or

where required

between characters or

words affected

through character    or

where required

or

indicated in the margin

Delete

Substitute character or

substitute part of one or

more word(s)
Change to italics

Change to capitals

Change to small capitals

Change to bold type

Change to bold italic

Change to lower case

Change italic to upright type

Change bold to non-bold type

Insert ‘superior’ character

Insert ‘inferior’ character

Insert full stop

Insert comma

Insert single quotation marks

Insert double quotation marks

Insert hyphen

Start new paragraph

No new paragraph

Transpose

Close up

Insert or substitute space

between characters or words

Reduce space between
characters or words

Insert in text the matter

Textual mark Marginal mark

Please use the proof correction marks shown below for all alterations and corrections. If you  

in dark ink and are made well within the page margins.

wish to return your proof by fax you should ensure that all amendments are written clearly




