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Abstract. This paper surveys a selection of recent reseastlits which use laboratory methods
to contribute to our understanding of the accounttfecisions’ characteristics and of the
accounting decision-making process. During accagrdiecision modelling process we observed
that there are some qualitative factors which cairgtthe accounting decision-making and that
this factors should be modelled by using the steddtnowledge technologies. We present an
example which treats the accounting decisions canug fixed assets’ management. We
discussed the economic decisions, the accounticigides, the knowledge required to make the
accounting decisions related to fixed assets aeddtated models. The necessarily interactive
role of theory development, laboratory experimeotaand field observation is discussed.
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1. INTRODUCTION

The research regarding the accounting decisions theid influence upon
economic decisions occupy an important place in plositivist theory of
accounting. The studies pending of accounting aews(choices) are interwoven
with the accounting’s relevance in the economic a@iomIn the conditions of
perfect market existence, the accounting regulation the representation of
information in accounting environments has no rbighe conditions of imperfect
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market, the accounting regulations and accountsigcéence and practice prove
themselves as significant in facing the imperfewtiof the market.

The decisions’ modeling constitutes a major conadrspecialists in different
areas, with the purpose of augmenting the quafitgezxision making. The first
approach encountered in decision modeling was tdematical approach. Thus,
through the use of economic-mathematical modelpenliding on utility, the
decisional problem becomes one of maximization edisional making utility.
Precisely in the moment in which the researcheseéonomic-mathematical
modeling domain were reaching a climax, the decigheory acknowledges a new
referential point marked by Herbert Simon. The slecal process is no longer
considered one of utility maximization and possitoléde modeled in an economic-
mathematical way; the decisional factor actionsanditions of limited rationality
and it is not perfectly informed; the decisions atassified in structured and
unstructured. For structured problems, adequatettareeconomic-mathematical
models for which informational models can be biléit are using the algorithms of
economic-mathematical models, for the unstructumeds, informational models
are built that use Al techniques that are meantdpture the knowledge of
decisional problem solving.

Knowledge is accumulated through experience. It sahbe said that an
accountant becomes a director after only less @ahggar experience. The questions
to be asked are, though:

¢ What kind of knowledge must an accountant possess?

e Are there any assumptions that sustain accoungegins knowledge
modelling using intelligent technologies?

It seems that an accountant must know:

¢ to offer a bit of financial information startingofn the data about economic
transaction;

¢ how to interpret and analyze this information;
e how to certificate and validate it.

All these activities undertook by an accountant specific for accounting
knowledge management within a firm.
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In their preoccupation to deliver a faithful image order to support the
decisional factors, the accountants are applyingsaeing (the so-called
professional reasoning in conformity with Interoatl Financial Reporting
Standards); make decisions in order to use onetniegd or another for
accomplishing valid information.

The decision implies information and knowledge gditthrough experience.
If, absurdly, one can admit that informational systof a firm can be designed in
the most accurate way that this system providesnib&t accurate information, this
cannot be a valid decisional support if it does intgégrates the experience-gained
knowledge.

The present article deals, in order, with the felltg aspects: the review of
intern and international literature regarding actmg decision making and the
modeling of accounting decisional process; presientaof accounting decisions
and tasks; the importance of decision making cagniand of quantitative and
gualitative  factors in  decision making; the exefingdtion of
guantitative/qualitative modeling of decision makeind modeling with intelligent
technologies of decisional process. The articleslfies with conclusions grasped
from the activity of accounting modeling and theportance of those for decision
theory.

2. STATEMENT OF THE PROBLEM

The major problem and provocation relies in engugha generality degree of
intelligent informational model developed for acntog decision modeling
through integration of the functions provided by:

e The mathematical instrument and informational unskents which are
using decisional model bases (these can assurgetierality of the
model for the structured part of the domain to loeleted).

e The instruments for the representation of context semantics based
knowledge (these can assure the generality of th#ehregardless of
the context of its use).

The core deficiencies in assuring a generality elegto the decisional
informational model derive from:
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e The integration of informational technologies prewe be difficult to
accomplish;

¢ Knowledge modelling is a difficult process due he tspecificity of
decisional problems.

The intelligent informational models developed émrcisional problems pose
the danger to be too specific. The problems capabkgpplicability on artificial
intelligence techniques are of small dimension @egend of the specificity degree
of the domain. The main objective of this papeiesein the proposal of an original
method to develop an intelligent model as genesgb@ssible, for the accounting
decision.

The modeling domain of choice is specific for tike@unting decisions that are
addressed to the management of fixed assets. T8teuatured part of the model
was represented by means of applying the paradigdedarative programming
(specific to the artificial intelligence). The sttured part of the would-be-modeled
domain was represented through the informationpléementation of mathematical
models and the specific algorithms. The extractbmualitative factors and the
statement of the heuristics proved to be very udefuproblems at which the
mathematical modeling is not to be applied, butetee problems in the would-
be-modeled domain regarding especially the optitimza and the evaluations of
the decisional alternatives that are to be proadfurepresented through the
implementation of the mathematical-informationald®alo

The intelligent informational model incorporateg tknowledge of the domain
(the solutions of the accounting decisions exengglifor the management of fixed
assets). This knowledge, available for applicatisrgffered to the users under the
form of information and explanations of the reaagniWe consider that this final
architecture of the intelligent informational models at its disposal the knowledge
from the domain and offers it to the user so as time, in turn, is able to apply it
(thus, information for the user becomes knowledge).

3. PURPOSE OF THE STUDY

The core objective of the study undertaken in gaper is constituted by the
acquirement of answers to the questions formulatgtie introductory part. The
study is based on the modeling of the accountingsae and formulation of
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accounting decision characteristics and of thesstdpthe accounting decisional
process.

The present article establishes the following wagknypotheses:
¢ the accountant reasons and takes accounting degisio
e the reasoning exhibited by accountants is predamtijnaymbolic;

¢ the technology of intelligent systems is an insteatfor modeling the
accounting knowledge;

¢ the reasoning of the most valuable experts fromatie®unting domain
can be captured by means of technologies of (igegit) knowledge.

For the realization of the project the followingtruments will be used:
¢ the mathematical instrument of decision modeling;
e specialized instrument for knowledge acquisitiod egpresentation;
e specialized instruments for decisional modeling.

The project proposes the approach of the follovdingctions:

e identification of accounting decisional moments thre activity of
maintenance of assets by means of accomplishirase study on an
enterprise;

e realization of informational modeling for the acoting decisions
regarding the fixed assets.

4. REVIEW OF THE LITERATURE

We consider that the national plan is a less deeslahat the international
plan for the intelligent systems in accounting aaion, perhaps for the research
financing reasons manifested in Romania. Thenatenal plan is developed due
to the interest that financial consulting firms nfest in using this technologies
and a developed infrastructure research.

On national level, the researchers and financiegscancerned in this field of
study. The researchers’ participations with papersational conferences prove it.
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The national specialty studies from last five yaarderline the importance that
informatics instruments have in human reasoning l&mon, the methods and
technigues for knowledge discovery from text andadahe implementation
methods development for data analyze and knowletiggovery for decision-
making improvement. The methods, the techniquesth@dnstruments used for
data analyze and knowledge discovery belong to mesgarch domain (artificial
intelligence, statistic and mathematics, cognigence and psychology) and their
application fields are numerous. The researchersbqeupations are oriented
toward methods unification and any research themigea informatics modeling is
a multidisciplinary theme. The proposed researabjept concerns: economics
science, finances, informatics, management, anoLatiog.

The intelligent instruments and the artificial iligence methods are, in some
way, a little analyzed on the national level, esgcthe modeling of knowledge
(expertise) that an accountant possessed in agonatbmain.

On international level, the research groups aramegd in study teams which
include firms interested in the application of thels and techniques developed in
the research studies.

The actual informational systems for data processare oriented on
transactions (more accurate, on justificatory doeotn It is sufficient that an
accountant to be able to operate a justificatorgudeent and the solution of
recording in accounting is offered by the compuiased application.

Often, in the process of accounting knowledge aiteountants need intelligent
products through which they can verify and implemaccounting reasoning
produced by the most valuable experts in the fiElek elicitation of the knowledge
from experts can be a rather expensive and labsridnd, as the proverb has it:
why to reinvent the wheel?, we come to the conclughat firm experience in
using the expert systems and the instruments afisitqn and representation of
knowledge can tell us many about the advantagasiong such instruments.

On the international level, the recent developmentse artificial intelligence
field, in general, and of expert systems, partidyldave put their hall-mark on the
concernments for modernizing the accounting witle thelp of advanced
technologies. The accounting researchers havetheeatiethods of expert systems
in order to study the behavior of decision makingproblems regarding: the
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statement of the opinion regarding the activity toanty, determination of
signification threshold in audit, the internal caht etc. in each of these cases,
researchers have developed expert systems witkxiiress purpose to capture the
expertise of accountants placed in partner-positiofarge firms of accounting
consultancy. Subsequently, the firms themselvesimég dedicate time, money
and other resources in supporting Al projects ideorto obtain the forecasted
benefits.

The four major firms of accounting consulting arging or have used Al
techniqgues and expert systems in decision makirdy iansolving accounting
problems: Deloitte, Ernst&Young, KPMG and PricewhteiseCoopers. The main
domains in which the applicability of such techr@gquis proved are: taxes,
financial planning, audit and the accounting catisglservices.

In Europe, researchers are interested in intelliggrstems technology, in
hybrid systems and the technologies of knowleddee ESPRIT Program was,
probably, the biggest source of financing for exp®&ystems projects. Many
companies are using the expert system technology sigategic advantage or in
order to enhance the value of their business.

The knowledge possessed by accountants contairtespief knowledge
(concepts and attributes) inter-bounded throughtiogls. The tezaurization of
these pieces of knowledge is very useful for thecesses of knowledge
management and the process of value creation thriofigrmational plus.

If we look at the computer-based accounting apfiioa market we observe
that intelligent technologies aren’t the tool fapporting decision-making process.
Today it is considered that accounting expertiseery expensive and not available
for elicitation, so the computer-based tools usexithe automatic numeric-data
processing tools.

The international accounting firms developed ingelht applications, but their
experience in developing these products isn't atal for public use. A software
developer can't come on the market with an inteliigapplication for accounting
domain without capturing previously the accountagitpertise.

The small firms, which need computer-based apipdingor accounting often
appeal delivered software products for price-restgason. The large firms need
delivered software products, partially developedthini the firm. The
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implementation process of such solution is sometimery long and difficult
because of the incompatibilities that appear betweal business’ needs and the
software product’s characteristics. On the proagsghe informational business
flows’ automation the information is lost and sommets knowledge. But this fact
is unknown for the both sides.

In our opinion, in Romania, the computer-based lbpess for the accounting
domain aren’t familiarized with the intelligent tewlogies using benefits and the
firms don’t know any experience possessed by igit solutions developers.

Accounting represents a complex of knowledge pseEeéom the processing
of primary data to the authentication of finandrgbrmation offered to the user.
As an associate of a French audit and accountingghows: accounting ceases to
be a precise science, because the acquisition ding@ data imposes the
performing of reasoning for each case alone.

Researches in the domain of accounting decisioasnat numerous, albeit
multiple studies regarding the role of accountimgl af the information provided
by it in the decisional process does exists.

5. QUESTIONS AND HYPOTHESES

The result of making accounting decisions is olifject in information at the
level of the whole informational system and infloes the credibility of the
information presented in financial situations. Aaling to this information, the
financial capital providers will influence the fiméing politics of the capital.

Now, the question that must be remembered in ouradehe: is useful the
accounting information in taking accounting deansi® It is known that in order to
fundament the accounting decision, a processingriohary data issued by the
system of transactions and economic events is guedrad, followed by an
analysis, a reasoning and a selection of the irdtion resulted that are in direct
connection to the preordinated objectives. Our iopinis that accounting
information is essential in all accounting decisiotinked to enterprise’s
transaction (decision to produce or to buy, thentjfieation of budgets, evaluation
of competences, evaluation of manager’s perforngrete.).

The hypothesis enunciated next is:
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Taking of accounting decisions implies applicatioinknowledge form the
accounting domain upon data regarding economis#@tions in order to produce
financial-accounting information necessary for ewuoit decisional - and/or
accounting - decisions at an enterprise level.

The second question to be asked is: is the accmudicision an economic
one? The accounting decision is an economic otieeiextent in which takes place
in an enterprise and has connections with the eunandife of the firm. But
accounting decisions have a special connection veathivity transaction,
accounting being known as a science of businessaciion. The follow-up of the
activity is a principle for accounting and an objee for management, and this
means that while for management the follow-up o Httivity presumes the
commitment to some risks, for accounting it medres dcceptance of those risks
and taking of accounting decisions that will enalsiedible and pertinent
information.

The second hypothesis of the present study is:

Accounting decisions are necessary in orientingtladl participants at the
economic life of the enterprise, but they are ndfigent in order to assure the
continuity of the activity.

The third question that lies in front of us is:tlee accounting decision a
decision of exploiting, investments or a financimge? The cycles of economic
activity of the enterprise are divided in: investineycle, exploitation cycle and
financing cycle. In these cycles accounting deosiare taken, in order to provide
pertinent information to internal and external gsdn conclusion, accounting
decision is specific to all the three cycles ofi\aigt of the enterprise. Accounting
decisional models are used in decisional models filee three activity cycles as
generic knowledge assignments.

The third hypothesis formulated is the followingeon

The cognition of taking accounting decisions muestdken into consideration
in the elaboration of economic decisional modelseasable generic knowledge
assignments.

What does this mean for information users? The aobé&nancial-accounting
information that works mostly in a highly informarial environment needs an
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informational system that offers the conditions fike fulfilment of user’s

informational and knowledge necessities. In theecak accounting, we can
formulate with complete certainty the truth accogdito which, at the base of
accounting decision taking lie the information asmctounting knowledge. The
actual informational systems are systems of autenmbcessing of the data
oriented upon transactions taken down in justiicatdocuments. In these
conditions, it is sufficient an accountant to imlwee data in a justificatory
document which is displayed on the screen, andstifetion for recording in

accountability to be automatically offered by theftware product used. The
present informational systems do not offer faestifor accounting reasoning
effectuation and does not map this reasoning.

The forth hypothesis that is formulated by us &fttllowing one:

At informational application for accounting levelhet integration of
functionalities offered by intelligent technologiasd that offered by traditional
technologies is possible.

In the next sections of our paper we try to demamstthese hypotheses
starting from the observations obtained from theleiing of accounting decisions.

6. THE DESIGN — METHODS AND PROCEDURES

The study presented in this paper begins with tmesgmtation and
classification of accounting decisions. In the seceart of the study we have
exemplified the modeling of accounting decisiongareling the fixed assets with
the help of some specialized informational instroteeThe study finishes with the
presentation of conclusions and the importance@®study carried on.

The modeling of accounting decisions with inforraaél instruments was
accomplished based on the documentation at Cemtnee$earch ECO-INFOSOC:
Modeling and informatization of economic processem Academy for Economic
Sciences Bucharest, Romania; this documentation alesved through the
contract for research CEEX — Projects of mobilifyresearchers in which the
author of the present study has occupied the pasiti director.
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7. SAMPLING

The study uses data about accounting decisiongdiegathe fixed assets
extracted from documentation within an enterprisgt national level,
documentation carried on with the purpose of acdisimpg the third paper within
the doctorate program.

The study is essentially a comparative one, of anoement of hypotheses and
conclusions linked to the accounting decisionalcpss. The verification of
hypotheses and conclusions is accomplished by mefanssage of test data
pending of fixed assets.

8. INSTRUMENTATION

In specialty literature the researches regardig@ating decisions are linked
to the positivist theory of accounting. The authars accustomed to use the term
of accounting choice, and not that of accountingigiens, probably in order to
prevent a confusion between the term of accountiegisions and economic
decision, the last one being frequently met under form of decision (without
specifying “economic decision”).

The researches in the domain of accounting de@saoa not numerous; albeit
many studies exist regarding the role of accoundéing the information provided
by this one in the economic decisional processnieuc decisions are addressed
to the optimal functionality of the firm, on longéshort term.

The accounting decision is any decision whose objective is to influence
(the form, or the substance) of the outputs froengbcounting system of a firm in
an identifiable manner.

The domain of study of accounting decision is aerttisciplinary one. The
decisional environment is represented by firm'sigeection, the decisional factors
are the accountants and the managers, and thdotetislternatives are of an
accounting nature. Thus, we can infer that therdameiplinary domains are:
accounting, management, firm transaction.

In a published paper, we have classified the adooyrdecisions based on
their affiliation to the transaction or financiat@unting. In Table 1 we have
presented the accounting decisions, the constrdivds are required by their
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finalization, the result of their enacting, and thsult of accounting decisions. One
can observe that economic decisions are influebgeaccounting decisions. The
enacting of economic decisions leads to the ndgesknew accounting decisions.
Also, the enacting of accounting decisions mayugtiice the enacting of other
accounting decisions.

Accounting decision . s
. ; Constraints Result Implications
designation
Ascertainment Conformation to the
Evaluation objective of faithful
Classification image Economic decisions
Make or buy
Politicsregarding the
capital expenses and Constraints regarding Information
control expenses external and internal Accounting decisions
factors
Allotment of product and
service costs Cost-benefit ratio

Table 1 Accounting decisions, constraints and iogpions

Every decision is taken based on a rigorous stddiieoproblem to be solved;
the study being accomplished based on the infoomagathered about the problem
in hand, the effects of adopting an alternativamother upon the presentation of
the respective element in the balance sheet, dsawehe effects upon profit and
loss account. All these information are accountifigrmation extracted from the
informational financial-accounting system.

Analyze of economical elements in enterprise pcactieveals problems
affiliated to quantification: the recognition prebm, the problem of evaluation and
the problem of classification. These three problanesplaced in present at the base
of almost every major decision in the field of fm#al accounting and
implementation of accounting decisions. In Tabte@ decisions in accounting and
the result of their enactment are delimitated.

The accounting decision for enterprise transagtiorpresented by the rational
choice from a set of possible alternatives reptteskehy accounting methods and
treatments with the objective of efficiently conlirtg an enterprise.

The accounting control of an enterprise resides itén administration,
compliance to regulations with accounting character as, through enterprise’s
decisions and actions, the fundamental objectiee faithful image.
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The accounting decisions for assets, debts andatmpletained control are
taken by the economic director together with thBeotaccountants from the
financial-economic department, which, based onrmédion from the financial
accounting, on the economic environment, on regulatand standards existent in
the domain and on the analysis accomplished basdtieoinformation at hand,
offer the adequate solutions. To be bared in mirad all these decisions does not
submit themselves to the approval of general manadlgese must be adopted or
approved by the economic director, and the infolwnatesulted from adopting
such decisions enters in the informational circfiithe firm, being materialized in
an output at the accounting system level and irfiputassets, debts or capitals
owned — level. The justificatory documents afferenthe information represented
by these accounting decisions are the decisionecohomic manager and the
resolutions or the so-called notifications or amme®@ments (communications).

Applicability area Designation Detailing Result
(Particularization)
. Decisionsregarding the Presentation of financial
Recognition . ; . . .
professional judgement in information to extern
accomplishing of users, information
Financial Accounting Evaluation accounting management subsequently used in
taking the financing and
Classification investments decisions.
Decisionsregarding Information presentation
performance management | to enterprise
(balanced scorecard) and management for
Managemmt Make or buy tracki ng.of the plannlng, cont.rc.)l and
Accounting accomplishment of budget- | economic-decision
scheduled levels making (especially those
referring to current
activity of exploitation)

Table 2 The accounting decisions and the resuheaf enactment

The decisions for internal control are taken byd¢benomic director, seconded
by the executive control accountants which, basedhe information regarding
costs or activities, offer solutions for controffinthe costs, evaluation of
performances, and for budgeting and planning oattwity.

Accounting, in its applicative aspects, is a predes information production
and requires very much expertise (know-how), theoawtant specialists being
know-how holders.
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Thus, we can talk about the following accountingwledge processes:
e The process of financial information production;

e The process of evaluation of information regardifigancial
performances;

e The process of evaluation through audit of finalnai@rmation.

The processes of accounting knowledge enouncedéafe using three tasks
of accounting knowledge: classification, evaluatwm recognition.

The advantages of building a conceptual model awkadge in modeling of
accounting decision derives, especially, from thghhdegree of reuse of
knowledge models and modeling of the behavior efgiistem capable of taking
decisions (knowledge determines the action of yiseesn).

Between knowledge and the expertise specific toattmunting domain and
the necessity of building knowledge models existdiract bond: the more the
knowledge of solving accounting problems manifestsa condition, the more the
necessity of building knowledge models manifestenv@rsely, the models of
accounting knowledge once built contribute to tratiponing of the modeled
knowledge and to the management of accounting ledye at enterprise’s level.

Our goal in this subchapter is to underline the artgnce of reusing
accounting tasks defined in a library in buildirtge tvarious systems based on
knowledge. The evaluation task can be used in mgsteased on knowledge for
accounting decision taking, such as: the evaluatibasset undervaluation, the
evaluation of selecting a specific method for reowy stock consumption, the
evaluation at right value of financial instrumeritse evaluation of situations that
can result in provisions- or contingent debts rdog, the evaluation of
completion of conditions by a financial instrumémtbe considered an element of
asset or capital owned and generally the evaluatfoaccounting situations in
which the professional reasoning manifests itself.

The economic decisions regarding fixed assets, iatoetonomic level, are
considered to be: replacement, modernization, meggiand cassation of fixed
asset.
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A fixed asset is replaced if it's morally used @ases to correspond to the
initial performances, which implies that the dimensof capitalization (accounting
net value + modernizations) exceeds the markee pfithe asset.

A fixed asset is repaired if it's depreciated, #&mel dimension of expenses plus
the accounting net value does not exceed the mariet of the asset.

A fixed asset is modernized if the dimension ofitzdization does not exceed
the market price. Also, the risk of capital frometlpossession of this asset
decreases (moral wearing).

A fixed asset is cast off if its accounting valiseequal to zero, that is the
utilization period has finished. But, a fixed asseay function also after the
expiration of useful life period, which will engag&penses with its repair. But, if
the dimension of repairing expenses exceeds thkemgrice of this, evidently, the
fixed asset is cast off.

Extremely useful for the maintenance activity deis is the determination of
the moment of depreciation of an asset. The fa¢haisdetermine depreciation are
external, or internal to the enterprise and alses¢hcan be quantitative, or
gualitative.

If the medium rates of market interest’'s increae benefits originally
estimated to emerge from the use of the asset$eareasing, but as long as the net
accounting value does not exceed the retrievableo{erable) value of the asset,
we can say that the asset is not depreciated. Neless, it is possible that the
asset to be depreciated if the actual times ofiligadire smaller than the allowed
ones. Also, only in the extent in which it is esdted that it is possible a significant
decrease of recoverable value under the net adogumtlue, depreciation is
ascertained.

The moment for identifying depreciation is trigg#ia the moment in which
the efficiency of asset class or group in whichdhset is a member decreases. Of
course, there are more indicators in determiningsehperformances that are
connected to enterprise’s objectives. For the elamppesented in this article, we
have chosen only that of asset efficiency (computedending on the business
figure and the value of productive assets fromaasbr group of assets).
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Experts are using in their reasoning heuristics, gb-called knowledge born
from experience. An accountant will be able to tellickly if an asset is
depreciated, if this depreciation would be cond#id only by numerical values
that this controls by means of informational systdm this case, there are
necessary also the information that come from tieelyction environment, where
only the engineer could estimate if the asset sa@ated.

And then, the question remains: in what extent dibgs accountant use
heuristics? And why is the capture of this knowkedg useful?

Of course, the whole knowledge about the depreciatonditions of an asset
can be obtained also from documentary sourcegexsadty literature or even from
studies on other enterprises. But how could anwdent to estimate if is probable
that in the future the recoverable value to de@edgnificantly, albeit the asset is
at the moment not depreciated? The answer is: gperience. An accountant
from an enterprise can give an answer based ora¢h&l conditions and data
about the history of asset groups from the entsepranother accountant from
another enterprise can give an altogether othevemst can not be implemented a
general model for this evaluation, but only modsecific for every problem in
part. Of course, even the particular model couldeb&blished on factors —
numerical values — but this will presume numerowghamatical optimizations
and value simulations that are taken into accoumu#itude of other factors that
are addressed to the financial management of therpeise. In turn, if this
knowledge obtained from experience could be cagiuhe system could offer the
solution and present the qualitative factors thetenat the foundation of decision
making.

Decision making implies the evaluation of deterrtirefactors (quantitative
and qualitative ones). The quantitative factorswused in mathematical decisional
models. The qualitative factors are used prepomtlgran heuristic decisional
models. Frequently, the quantitative factors witlbraader generality spectrum
determine the evaluation of some quantitative factand vice versa. Finding of
general model for a decision usable in specifispagions is frequently a failure.
The necessary and sufficient condition in accountttecision making is the
expertise detained by de accounting decisionabfaanvolved in the decisional
process. This truth leads to the formulation of twlowing assumption:
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accounting decisional models are based on the &vwatuof qualitative factors and
are preponderantly heuristic.

Decision modelling is a research direction bordgnmth mathematics and
computational technique and is preoccupied withndlasion of managerial
decision in efficiency conditions for producer, lvthe help of a number of flexible
economic-mathematic models and with the opporturafy using simulation
technique.

The analysis of decisions through modeling starisooe hand from the
assumption of accepting the human limits of infatiora processing and, on the
other hand, from the consideration of the necessitymcorporation of judgments
and intuitions, of the result of imagination anceativeness of the decisional
factors.

Important to remember is the fact that simulatisnespecially valuable for
problems that cannot be approached through matieahatnalytical or of
optimization methods. Albeit simulation and optiatibn are quantitative methods
based on mathematical models, the fundamentalreifée between these two
approaching lies in the role of decision variables.

In case of modeling with intelligent technologidbe values of decision
variables are input data of the model. Throughiticerporation of expertise and
decisional factors reasoning in knowledge basebésé way to action is evaluated.
By means of using intelligent technologies, one easure the intelligence of
business processes. Intelligence is the abilityoohething (a system, apparatus or
being) to evaluate the possibility of reaching algand of using this evaluation in
the achievement of the goal (Pierce’s semioticritédin of intelligence).

Economic-mathematical modeling of decision can pelied only in the
conditions in which the result expected by the sleaal factor can be monetary
guantified and accomplishes an optimization. Mouglithe decision through
intelligent technologies is applied in the circuamtes in which the decisional
factor lacks the knowledge regarding the actingsvapd the reasoning about the
implementation of the best decision and incorparatierough the informational
model developed, the knowledge from the domain. ddwsion modeling through
informational technologies has a larger area ofecaye. Thus, informational
technologies can be used for developing an infaomat solution based on an
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economic-mathematical model through the implememtadf this model into a
programming language, and for developing an igfefit informational solution
which incorporates knowledge from a specific donwiaction.

The selection process takes into consideration foflewing features: the
efficiency of fixed assets, accounting values exisin enterprise’s data base, the
estimation of an eventual depreciation of fixedetsgknowledge captured from
experience), extent of the eventual expenses wjpairing and modernization of
the fixed assets. In order to develop the prototgpexpert system, the expert
systems generator of the most recent generati&xsyfs Inc Corporation was used
(Exsys Developer). In order to implement the rules,system works with decision
trees. The generator offers the possibility of &ting the necessary data from
firm's database. The prototype remains in the &itirrof subsequent elaborations.

The economic decision regarding the fixed assetsased on the accounting
decision regarding the establishment of depreciaidimension. In making this
decision (mapped on a different decisional treEXSYS Developer) is necessary
to determine at some point in time if it is estigwhtthat in the near future the
recoverable value of the asset will decrease ih suay that will become smaller
than the accounting value (qualitative factor mdrtewn as Q5).

The formalization of asset depreciation determamatiknowledge was
accomplished by means of decisional tables andsideal tree. The quantitative
factors are represented by: average interest omtéh€ past three months (n-3)
[RA]; average interest rate in month n-4 [RP]; attoperating time [TE]; allowed
operating time [TN]; accounting actual value [VNGgcoverable value [VRec]
and are represented at the level of artifact utiteform of variables. Qualitative
factors are represented by the estimation of plessilcrease of average interest
rate (inflation rate) such as the accounting actadlle exceeds the recoverable
value and by the estimation of possible use ofeattafter the expiration of its life.

Knowledge regarding the establishment of assetieffcy trend is inferred
based on quantitative factors and constitutes cbkitrowledge at conceptual level,
represented by means of time relations. Likewiseaise of establishing the actual
trend of interest rates on the market, we arergliabout control knowledge at
conceptual level. In the situation in which ondhadse factors records a descending
trend, the triggering of knowledge regarding théalesshment of fixed assets
depreciation is necessary.
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In order to determine the future trend of inflaticste for to establish an
eventual adjustment of recoverable value underagebunting value, we have
chosen, depending on techniques, methods and iafamal instruments of
modelling, the following ways:

e Extraction of knowledge from accountants experieregarding this
estimation — EXSYS Developer Implementation;

e Use of the estimation realized by a neuronal nétwer
implementation accomplished in MATLAB — in orderéstablish the
prevision model, monthly data extracted from tlaistical yearbook
of Romania from the last 10 years were used.

e Use of the estimation realized based on the mattiesmhanodel of
estimation — implementation accomplished in JAVAhet
mathematical model of estimation was obtained liyguhe analytical
method of adjustment and had as a result the peowemt of trend
function y; = a + bt= 1.103011 + 0,000217 x t

e Use of the estimation realized based on the mattiemhanodel with
Win QSB - Forecasting tested in ECO-INFOSOC: Thedlgnce
Centre of Research — ASE Bucgire

It's necessary to mention that because of thetdions imposed by
integration of informational technologies, the gration EXSYS Developer +
JAVA was accomplished; the integration EXSYS Depelo‘ MATLAB or
EXSYS * Win QSB was not possible.

Also, we have implemented all mathematical modeis (model for prevision
and that of modelling of decision with decisione¢es) in JAVA, in order to
deliver an integrated intelligent informational wabn optimal to use and which
has assured a greater generality to the intelliggotmational model, thus eliciting
the amendment of the developed informational smiuti

In parallel, we have tried the implementation feé decision in Win QSB —
Decision Tree. We mention that this alternativeassible only in case that the
earnings and losses are known that result from tadppthe decision of
modernizing, replacing or repairing a fixed as$éiese benefits can be tangible or
intangible and can be associated to various obpgctof the enterprise. The
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decisional factor is interested about the besbagbath to follow. In case that the
decisional factor wishes to use the estimatiorsoafe results of a decision, he/she
will be able to use the informational solution implented with the help of
program package Win QSB.

Strong points:

¢ Decisional support by offering recommendations tdawme qualitative
factors;

e Incorporation of professionals accountants expertisom the
enterprise;

e Complex decisional reports.
Weak points:

e The total cost dependent by the implemented faaslit

e Users do not know the benefits of using intelligexshnologies.
What should be accomplished?

e Training;

¢ The demonstration of reliability and utility by Iding of prototypes of
intelligent system that emulate the reasoning uisesblving problems
regarding assets maintenance;

e Documentation in domain.

9. CONCLUSIONS

The necessity of making accounting decisions ledshe confusion of
considering those as being repetitive or of routheounting decisions are not of
routine, because they are unstructured. Accourtiegjsions are not repetitive,
because many of them do not repeat themselvesrmah@ctivity cycles of the
enterprise and have a characteristic of appeanatteced to the level of whole
enterprise’s activity duration. In turn, they arecassary, which means that once
the enterprise is confronted with an accountingsiteeal problem; this must be
solved frequently in the shortest time possibleonfrrhere we can infer the
importance of accountant decisional factors aéditand the necessity of those in
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the financial-accounting activity of the enterpridgerequently, the insufficient
experience and lack of knowledge in the domain leadallacious accounting
decisions which influence the economic decisiomaktess and the credibility of
the financial information exposed.

Knowledge of making accounting decisions is sfyicipecific to these
activities and, in most cases, a tacit one. Dutirgghours of teaching within the
discipline of “Control Expert Systems”, we haveg®ved that, on the example of
accounting decision modeling, students from “Ecolominformatics”
specialization were captivated and interested l®y ghbject of presenting the
knowledge necessary to accounting decision makiigle the students from
“Accounting and Control Informatics” specializatiemvisaged this knowledge as
implicit, without presenting a novelty charactaddior them. Their question was
frequently: what accountant would not know sucheatg? Or, more palpable: a
person that does not know these aspects is natcauatant! However enthusiastic
and expansive would be considered these studeetsnwst admit that “nobody
knows everything” and that, frequently, personsosvet with little creativity and
lack of experience take wrong decisions becausg tloenot master sufficient
knowledge in the accounting domain.

Characteristics of accounting decisions:

e they use knowledge and constitutes tasks of actmuhkinowledge
necessary in making economic decisions;

e the importance of qualitative factors and of heigssin making
accounting decisions is a notable one, which detrmes the
assumption of modeling accounting decisions witle thelp of
knowledge technologies;

e the accounting decisional problems are not of agation; they offer
the knowledge of acting in the broader context akimg accounting
decisions and constitutes tasks of intensive knidgéde

e Accounting decisions present an important charstierof necessity,
in contrast with economic decisions.

Decisional conditions:

e assuring the accomplishment of true image objective
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the cost/benefit ratio in obtaining financial infiation.

The study of the phases of methodology for devalpphhe intelligent systems
used to the implementation of intelligent solutibnings to the attention the
following conclusions:

The nature of the problem possible to be solvet wie help of this
technology must be well identified and studied mamalysis domain
which regards a special problem, specific to thergnise;

The identified problem must be adaptable to thchtelogy, which
implies that expertise in this domain to be rare expensive and to be
formalized by symbolic reasoning and using of hetigs;

Parallel building of an ontology of the domain undeudy simplifies
the activities regarding the acquisition of knovgedand optimizes
communication relations between the cognition ggen and experts
from the field;

The refinement of knowledge base must be a ceasplesess, until
the implementation of final solution, by test casesanated from the
enterprise;

Documentation and instruction of the users of thglémented
intelligent solution must be well accomplished, amete is possible,
even through sustained training, because thess dsenot know the
technology and are afraid of the danger of reptadimem by this
technology.

Conclusions detached from the analysis and degigriiase:

The costs of developing the systems can be grehter the costs
initially envisaged, due to the unexpected obsioustthat can appear
in developing the intelligent solution;

The greatest benefits are expected to be from fignization of
decisional process, optimization of reporting tonagement and
elimination of routine operations and repetitivatrols.

Conclusions detached from the rapid prototipizapbase:
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e Formalizing the knowledge acquired through rulespofduction is
more difficult than that obtained with the helptiaes;

e The utilization of a generator of expert systemghs most viable
solution for emulation of human reasoning;

e The necessary knowledge in knowledge representgti@se must
necessarily to be anteriorly conceptualized. Thewkadge pieces and
their use in reasoning must be delimitated befdre knowledge
representation;

e Albeit the technology of expert systems is presknteliterature as
short viable, we consider that for the present psep this technology
is the only one capable of emulating the accounteagoning and to
incorporate the domain knowledge;

e The failures recorded by now in the implementatbthis technology
and presented in the specialty literature must feeen the result of a
fallacious definition of the problem to be solved,;

e It also possible to record failures when peopleciiparticipate to the
formalization of knowledge do not use the deductigasoning in
problem solving and are trying to use an approddbotom-up type,
specific to conventional systems for automate mesiog of data, so
popularized in enterprises;

e The reasoning used in solving the problem mustflaeductive type,
from general to particular; the generator of exmsrétems used in
prototipization phase must have the strategy ofkWwanod-chaining
already implemented,

¢ The traditional informational systems of data pesteg can very well
team together with a solution of the “intelligerystem” type, due to
the possibilities of structuring the data offergdtbe former ones and
of conceptualization of knowledge offered by thet lanes;

e The manipulation of qualitative factors in reasgnis an important
facility offered by expert systems and is speciiic experts. The
technology of intelligent systems offers the padisibof neutralizing
the negative effects of eventually wrong made nratieal
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optimizations, by means of capture of heuristicat thse qualitative
factors;

e Use of optimizations and simulations proves to beeliable in cases
of estimation that are connected to information @sphase of
decisional process). Sometimes, the simple addingnal within a
mathematical equation does not makes them morevotthy than the
technology of expert systems. Both modeling teaesgexhibit their
own benefits and advantages that must be correlaiga users
interests.
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