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ABSTRACT

e fleld of cybernetics and artificlal intelli-
nce has exhibited rapid rowth since the lmpetus
ven by Norbert WienerT (9?. This paper looks &t
e accounting precess under three baslc view-
intst linear, cybernetic and intelllgence.

ch an examinatlon leads to several insights con-
rning the methods, norms and accuracy of present
counting systems.

INTRODUCTION

s field of accounting has developed throughout
e years based upon the very pragmatic needs of
e pusiness world (Chatfileld, 2). These needs
4 to today's norms and practices which form the
eleton of an "gccounting®™ sclence. This practi-
1 orlentation of accounting also has led to a
ss than adequate examination of the basiec prin-
ples of accounting as a science, An exception
uld be the attempts of different asccounting
holars to develop baslc systems of accounting
sulates and axioms (e.g., Ijiri, ).

N

paper attempts to examine acccunting under
.rerent "eyternetic® viewpoints., Hather than
tempting &an axiomatlc development, 8 wholistlc
proach is used, Our approach 1s based upon &an
sumption taken from General Systems Theory, that
, that insight can be galned by conslidering
.alogous (gencral) system characteristics
‘on Bertalansfky, 7). The three basic "systems"
- ylewpoints considered aret linear, cybernatic
d intelllgence.

je first viewpoint encompasses a sequential view
‘ the process from a static model to two dynamic
dels. The second viewpolnt adds the feedback
;ature to the dynamlc models. Such systems are
1 regulating in nature (1.e., they attempt to
mtrol accordling to predetermined boundaries).
e third viewpolnt examines accounting as an
itelligence process which has dynamic cheracter-
itics, 1s selfl regulating in nature and has the
»i1ity to change 1ts own poundaries 1n response
) chenges 1in 1its environment.

THE LINEAR VIEWPOINT

iree baslc models are considered under the more
sneral classificatlon of linear models: portralt
sdel, time-serles model and time-serles cross-

sction model.
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Portralt Model

Accounting can be regarded simply as the portralt
of a firm at a definite moment of time. Such
reports show an lnstantaneous close-up of the
firm, its assets, llabillitles and profits. The
argument could te made that this portrait is a
distorted one, 1n which management's objectlives,
the rigldity of the reporting structure vls-a-vis
accounting principles and 1its static nature impair
the validity and usefulness of the portrait.

To circumvent some of the limitations of ®finan-
¢lal accounting" portraits many firms have
designed management accountling systems which do
not conform to standard accounting practlices.

Time-Series Model

Securities analysts do not examine flrms based
upon simple portralts but compare successive
accounting repcrts and, through the analysis of
differentials, determine the fitrends" in a firm's
performance.

For instance, time-serles data is @ valuable tool
in mansgerial accounting. Indeed, most managerial
control schemes are based on the analysis of
variances.

Note that the examination of successive static
"portralts" representing chronologically different
situations begins to depict dynamlc characteris-
tics.

Time-Series, Cross-Sectlon Model

The simple analysls of chronologlcal data from a
firm would be too simplistic for most buy-and-sell
declsions in the stock parket, Thus, analysts
compare time-series trends among different firms
using a cross-section of a specific industry.

Thig would mean the comparison of successlve
plctures of a firm which portrayed 1t in chrono-
logically successlve time intervals. This
includes comparing these serles with other serles
representing similar firms and finally comparing
aggregates of firms of similar risk class,

An example of the utilization of a time-serles,
cross-section model is the use of accounting data
by chartists (financlal analysts that base much

of thelr decislions on charts, identifying patterns
such as "peaks" and nyalleys"). Thls sequential
examination of data (e.g., prices, profits, etc.)
{3 the constant quest of "pattern" search and is
bvased on the bellef of general norms governing
stock behavior, "Pattern gearch," or as 1t is
called in artificial intelligence gtudies pattern
recognition (Dreyfus, 3 and Wenatobe, 8), is still
performed under very primltive rules, Currently,
this process 13 not easily automated, Thus,
human beings are stlll better pattern recognlzers
than machlines.
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CYBERNETIC VIEWPOINT

Conslder some of the basic concepts in a cyber-
netlc system,

Feedback may be defined a&s the utilization of the
output of a certain process to control or direct
this process towards a deslred output state.
Positive and negatlve feedbacks can be distin-
guished according to whether the response to a
stimulus is to operate in the same direction or
against the direction of the original stlmulus.

T6

Control is defined by Pash (6) as "a natural or
constructed assembly which interacts with 1its
environment to bring about a particular stability
called goal or objective." Also, Anthony (1)
describes control as the effort through which
"Management attempts to assvre itself that the
organization 1s working towurds the attainment of
the company's objectives,..” Both definitions
have the main characterlstics of an ldeal state
(goal or objective) and a deliberate trend
towards its attainment, Such mechanisms for an
accounting system are deplcted in Figure I.

-

FIGURE I

Accounting Budget and Variance Heports:
An Accounting Example of a Control System
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The cybernetic viewpolnt presents one model which
1s composed of three baslec feedback loops:

(1) Internal feedback loop
(2) Dynamlic-temporal loop
(3) Dynamic dispersive loop

All these loops are part of the same process but

hYS

(X}

for the sake of exposition should be discussed
separately, :

Internal Feedback Loop (IFL)
The IFL (see Flgure II) 1s an internal process of

the firm, Through 1t, the corpcration generates
its financlal reports,

FIGURE 1I

Management Heporting as a Control System
(Internal Feedback Loop)
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Here, processes of information collecting, codlng,
¢classifying and storage are completed and prelim-
inary financlal results are prepared, These
results are then submitted to management which
affects some changes by suggesting dividends to
the btoard and by proposing financial adjustments.

In practice, "earnings" are somewhat caontrollable

and dependent on certain managenent declsions.

Por instance, de facto, spending on capltalization
procedures are dependent on tax, market and other

factors as determined by top panagement. In fact,
gome authors have argued that management tends to

smooth results.

The IFL cycle is completed with accountants
examining these directives, reviewing the finan-
clal statements according to GAAPS and resubmlt-
ting them to management.

The Dynamic-Temporal and
Dynamic Disperaive Loops

two more compleXx

In our complete working paper,
The approach

cybernetic loops are also examined.
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13 to consider a larger, more dynamlc, systenm
ineluding delay, concept-revision and filterlng.
Some implications of our review &are presented 1in
the final section of this summary.

INTELLIGENCE VIEWPOINT

A more complex but more complete model views
accounting as an intelllgence process (see

Figure III). The point where lntelllgence is
linked to the real world is where sensing is per-

formed, Aggregation and flltering also take
place: filtering in the sense of decreasing
noise, aggregation in the sense of data selectlon

and representation by summery gurrogetes.

Worthy of notlee is the concept of executive unit
and the breakdown of the database (memory) into
four sub-bases of different access-times (from
immedlate access to very slow access), Note also
that environmental changes and feedback effects
are only accepted into the systenm through the
normal input channels of flltering and recording.

FIGURE III

The Accounting Process as an "Intelligence” Process
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A key intelligence notion in this model 1s the
concept of the executlve unlt which (1) receives
coded input, (2) stores, filters, classifles and
processes input, (3) learns and takes actlon, and
(4) initiates output. oSuch a model 1s eppropri-
ate Tor all sorts of intellligence behavior
including chess playling computers and pattern
recognizing artifacts.

Pattern recognition and learning models are based
upon the assoclation of objects and events
according to various classification criteria,
Recall that the human mind is still a much better
"pattern recognizer" than artificlal intelligence
artifacts, If developments 1ln these areas con-
tinue, particularly for learning models, tney
will surely impact accounting systems if only in
the data recerding stage, or more slgnificantly
in the data analysis stage of financial and
variance analysis or audlt analysis.

A related area of research into gamlng has
focused to a large extent on game playlng systems
(e.g., chess), whlch would secem to exhiblit very
glignht potential 1mpact on accounting, However,
underlying this research is the search for
improved models of heurlstic decislon rules and
of learning. Progress in such research will
improve our knowledge of the role of information
in decislon., Such knowledge 1s needed for a
better understanding of the relevance and value
of accounting informatlion,

Also, theorem demonstration has reached a sig-
nificant level of sophlsticatlion in artificlal
intelligence. The eventurl application of such
techniques to axiomatlc accounting systems such
as those proposed by Ijiri (4) and Mattesich (5)
could extend the loglcal results of the systems.

Concepts and techniques developed for machine
based language translation, while only moderately
successful for fcreign language translation, also
nave potential lmplications for accounting. For
instance, the technical language of financial
statements and auditors' reports might be ana-
lysed for informmation content and reformed or
“translated® for the general user.

CONCLUSION

In summary, accounting has been examined under
several different viewpoints, Glven thls
approach the following polnts should be satressed:

(1} There seems to be significant similari-
ties between the models, notions, etc., in
cybernetics and feedback processes and accounting
systems worthy of further pursult,

(2) Both in theory and in practlce the
cybernetic approach is relevant and particularly
relevant to understanding the process of report-
Ing systems.

(3) Finally, an ilmportant characteristic
of & management system ls its dynamics, An under-
standing of the dynamies of reporting systems 1s
necessary to meanilngful and representatlive
business reports.
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