THE ADAPTATION OF AUDITING TO NEW TECHNIQUES
door Prof. A. B. Frielink

1 INTRODUCTORY

Since the be mnmg of the 19505, when electronic dl% ital com Tters were
work |n the Dusiness data processmg area, accountants In %ene and audi ors |n
g rt|cu ar, have be]en well awar% th tthts (ew developme tonId have a consid-
rable impact on the ways In which the auditor must arrive at his opinion on.the
foundness of financial ?t tements. This awareness has been made clear in a relative-
y large number of publications,

In 1961 the ﬁub cattons avall bIe were reviewed masmaII bookletA Part
from 4 forerunners deali g nﬂt mec amzed| systegts t egblw rap
ftme |stit 66, I1tems, nea Jtem artic short broc he f|rt
ISted |ea |on chrono gtc aIm Wlt ectrontc dat1a rocessm was Iy
J0se Peg and dated Ju Y, 1954 some two years after the first expe
Iments started

Since 1961 maney more tpers and a few hooks dedicated to the suﬁjecth Ve
appeared. In the pr sentg no attempt 1s made to construct a new bibliogra ?/
anartlg because the ideas and practic ssgt forth In the m?re recent pa Pers on y
?stat ften, |t|étrue more succinctl more. racttcab e)tetdes hat were
alrea ontatne In Lheoder Iteratdre, Attention, however, Is drawn to somg
recent ublications which present a systematic approach, hoth theoretical an
practical, which is of paramount |mp rtance toePery practising auditor who 1s

confronted with Auto attc Data rocess
n jg |jB the hook b%t W. van Belkum

These are: fe 00 3/ Boufe
A J vap 't Klooster [4 %b translated int %tsh and the Computer Researc
Mstitite s y the System Development Corporation for the American

Studies [5], §repare

It was felt that no n]seful ur ose could be servedb dym in this ﬁa er 10
summarize ag mw% al ea X been Ts mmarized ver aeq atel mte 00kS
ust menﬁton e ot era It 15 felt that the genéra gﬁroa of all, orat
east the argDma ont of the |terature avatlablea IS, moment stresses onl%one
as ect of A'D.P.S impact on au |t|ng h |sa spect may be descne astet

Iatl nalhone the E)oblem %ose in wha a 0es the t[ype of equip ent
Use rere ara 1on 0 fl anma statements affect the auditor’s task?

In the opi this author there IS at Ieait one other aspect that IS as impor-
tant, or ev n'more jmportant, This asPect s related tot% na%ement techni %?
I|eﬁt1 controlmg an organizatiopal enttt which are Dbeco Hg fea

euse of modern equipment. This latter aspect may be called”the func-
tton% aspect.

The primary tunctton of m?dem accounting could be descnbed as; t% offer
management & means of controlling the ent|ty comgnsm? 1Qntro mtTJ %
t0-day activities and norhrecurnng dechsmns e secon ax antton S: 10 ena e
management t0 Justt 3/ t emselves o those Who have gjven them their mandate.
i

It 15, In general; effiCient and customary to integrate”both these functions, into
one system of accounttng This implies that any change in management techniques
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has some bearing - twttea part from |ts implementation - on the ecgnd function
of accounttn% this second function 1s the one In which the auditor Is
most Interested when he is to form an opinion on the soundness of financial state-

s
am of the wew that in the not far-distant future auelttors will experience a
more Severe |mpact rom new management techniques than from data processing
tec ni tt]esassuc

IS reason the attempt is made in the paper that follows to stress the func-
tlonal aspect of the influence of A.D

E MAIN FEATURES OF AUTOMATIC DATA PROCESSING AF-
FECTING AUDITING

2.0 General

Every a Tthor known to me holds that the technical e%u inment used |n pre artn%
financial statements can influence neither the aims of a Uétltornor the principle
according to which these statements are subAecte to an.audit. This implies that It
15 only fhe methods by which an auditor arrives at his opinion that can ditfer
und%r dtfferent techqtcal mrcumst%nces .
This aythor mainly qrees wit th|s V|ew but he feels that publtc confidence

In what should be expecgd from awe ual |f|ed%d|t%r grﬁdua evolvest a
more advanced state, and that au ditors must see that t R |reato
evolution O[atwhertant to hold hack t ne clock. It.seems un lanle that w at
constttute e aims an Pug)osef blfsu: princl es o au |t|n?
what h asarea¥ heen a relativ ong t|me |s still val %a %ontmue
?lnthe future. This, however, osno excludethepotsa |tythatteava| ibilit

ew technical equi mer]t mak// rhar%e the scope ot what is expected from a
auditor an reach Into realms which at on t|m %re ardly to he thou?hto

Let us [ook at this question from a somewnat un?rt odoxa Ie Fmanma stadt
ments, are an |mﬁorta t means of commtfntcatm inancial information. In order
to be In a position to report that financial statements give a fair view of wnatever
as ect s selected, the auFlltor will have to know:

hat information, selected from the vast mass of data available, is, and what is
not, relevant [)o the Harttcular rpose to he served:
whether the basic tata are complete and correct, and whether the processing
of the data lea me to useful information has heen done correctly.
The relevancy of information de?ends not only on the urPoses that are to pe
served%ytt ut also on the osto obtatnln It.”If additiy na In ormatton can be
Pnrowe wit ut much trouble - which means inex enswe% such Information

hth econ5| reIevantW| he |deaofﬁrow such additional Informa-
t|o mi thavet 0 be aband ned| ecosto tedatapocessmgwere hl?h Thus
new technical equipment w |c makes It Possmle to provide additonal nforma
g't%?er?tteﬁ)t(stremel low cost may cause a shift in the scope and contents of financial
Canseq uentl¥ when determining the relevancy of informatign to be contained
in a financial statement, the auditor must be in a’position to estimate at what cost
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lous types of infor tron can be acquired, One of the auditor’s important
t’rlrfs of Kﬁowle eco b sald obe sf})et‘,raﬂrzeé7 Information serencex:Ster of

To ut rtanot [ way: toe arre or the Job, an auditor must ne
asF eha ized knowledge ness Information

t pu c c nfrden e Inan audrtﬁ % hould relate

ques lon whether data and

that 15 50, It See s orca
not only to his first- mentr ned redof g
rocessn are complete and correct) buJ so to 1S evaluation of whether every
rn? relel ?nt has Deen brought forwar In ernform tion rovre
FInancial statements are Drou tno%on bef oret eraI éﬁnblrc but -
various detall and form - also riore oar nd mana ers of all levels. ern
?nvrnced of the audrt r'ss ecra Ized kn?wle ?e of bu (sness rnformatron and,
course rs rn %pen ence the general ic could reasonah| Iyrex pect the

au Itor to ?/ rt IS know eto conyin manarIrement that, all’ relevant rg
ormatron§ nformation t fqt IS use faking Into ac%ount rts cost must
Used. Possi Ve qua rfrcatron or even re usal of a certificate In

this might Invo
asesw erem gntr res important Items of relevant informatiqn, even
though the ub?rs%gerﬁl frnangra? statentJ nts are correct. Lookeg at {rom agr]”ferent
vreyv pornt rna r1uate use of relevant Inf ormatron rnvolvesacom an rnarrs
whrc IS com ara 0 Inadequate fir rnsurance % Inagequacl %angerte
tr%tHaF Pprosg dttg r?nualea%%g] ntr;y, without this Tact being disclosed In the conven-
tr view of the an]drtorsres onsrbrlrtres IS not fyet generﬂll heId
It seems likely, however, th atht e verX rapid Introduction of new sophisticated
rnformatron S stems will. within a rel4tive %/short time, Induce Investors and the
gu lic in general to reﬂurr some confirmation_ that the com anysrnformatron
stem rsa equate. If %t at time, We, s atfdrtors are not pr %rt) Td to qive an
?nto Inion on thjs aspect of financial reporting, undoubtedly some other

grou er be called upon for this purpose.

2.1 Features related to the way inwhich data is recorded, processed and presented

on rar¥ % conventional accouna AD.P-data is almost or comgletely
lllegible 1o the human eye an rseasr¥easablewrthout trace; grocessrngh ppens
Inside a ,black box”, the Intricacy of whose construction one can onl rmagrne
and whose sReed 8f working_on c1ann t envisage, Presgntatro g H
Ispla sree S an audro devices, of informatior derived from data which Is In
coursé of being processed Is raprdybeeomrn%avolatrle rocess.

Tchnrcal% It 19 r%ossrble 0 %uce all permanent records tw computer in
near tes e format In which these records were conventionally produced In
man al or less- sothstreated mechanical systems.

efactt af t rgorsoten done - until now - stems ﬁartly from mana%ements

esrtanc % N existin safeguards before being fll ey convrnee of the
rﬁ racélrtg of t enevsrsrsntenrgn nrger altl Brrngr érrr]able evenoexérm me con rH]oens Srt ers
Indu v r r Wi
expresse qb yaue{rtgors trscearg%owever t?t ttns sofutrornyot!va problem o?

It should. be noted that this implies somethjng quite different from “information theory” [6
\S/rlrérr?%rltteeaé)suywrt%]the non- semantrlc erJectsg}tt pmqatlron ang shoulr(fbettler Be termed gsta}{rstu

niab biz. 34



|IIeg|b|I|ty and voIatrIr rX IS normaIIy ver expensrve Consequently, when man-
agement “graduall % ?conrence In the new system It will try ﬁo cut out
ever}/thrn that is not clearly necessary within that system. Ev%ntua overn-
men d cies, too, will become conviriced that arg ﬂts of what the eem?d
necessa)( can be cut out. If, af that stage, auditors still insist upon a relatively
g cost being incurred. for the sole guw se of makrng the information pro-
rngs rs]treerar‘rS (r):ragabe of heing audited they can expect very strong opposition
Therefore, ways and means should be developed to counteract the impeding
effects on & drthng ofr I rbI and voIatrIe records
venwr tisfin sn get een reache%au(drtors aIreadg/experrence

a difficulty 1 |n ther fi e h stems from fferences bétween non-
automatic ‘and automatic ata rocessrng This @ r rcut can he traced back to
the dr fferences in se ence which various ta/ es of rocessrng require.
ese uence rnwrc Items proc ss% trclyare 'ir ble often dif-
fers fundamentally from that rn wr rtems should” e availaole for manual
gr cessing. As lon asaudrtrnd is fully or mainl amanual oPeratron 0y). data, this
ference” in sequentral orde often offers a Mmaterial obstacle to etfrcrenf al-

ditjng. Again, It'is technically possible to (re)sort all items soastoea ble the
audrt? ocedure to be carrre)d%ut In the Io estab?Jshed conventrona manner,

but, a am thi mrsq very ex ensive. evera other means hﬁve been devel
o e t rovr e a50- aI ed audit rarI Man dIOf these means are, however, appli
ble ony to partrcu ar types of operatiort, most of which are becoming out-

a

he general inference to he derrve]d from this development is the urge to turn
those parts of audrtrn? which lend themselves to 1t from a manual intd an auto-
matic process. We shall go into this in section 3.

2.2 Organizational implications

emaor of .cases auditing depends largely on effective internal contiol,
W'nét ini seI ¥m ﬁres t e C0- OR gatrorrjr o? two% Xrore empfoyees within an ofga-

nrzatron 1h emetPro ds by which this co-operation is established have been evolved
from re atively Iong exP rence.

Cf ?/t a Ver | extent hav Bhese methods heen base(Lonafundamenta(!
ana ySIs the Inge t

en ence require ?tween the operatrn £ ac ountrng
e custodian departments mostY hg are g 9 rcay etermiried n
relation toagartr ular type 0 ganrza lon [9]. Of ﬁtere rsnohrm%wrond

I such a pragmatic approach, But IS conseduence, is that a radical ¢
crg%mrgstann%%v sr(r)ngsI otHs need fora complete re-thinking or a trial-and-error tode
This, r?a ears, rs the Cﬁse with the}rntroductron of automatrc data Procesirnﬁ
which resy srnara dical cha \%ﬁwhr makes obsolete a number of well-establis
ed Internal control measures, While ont e ot er an It makes available types of
Internal control whrch were not previoys %ag plicable.
. One mrght try to list the wa %rnw Utom altrc data rocessrng can weaken
internal cantrol” and can strendthen it, This has areadg en done several times
(compare [1] section 3, in which 5 factors which can weaken and 6 factors which
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can strengthen internal control are summarized), and no new factors can be added
eb However, recent geve| P[Pments %rve the deneral Impression that two factors
are becoming of paramount importanc

1 The we kenrng tacéor of Rrrn ?all the information and recordin uder the
control o one irdividual (the operator) is gainin |mRortancet rough the new
feature t at any one employee of an organization, through the use of remote
terminals mg ut and en urrg statrons can:control information and recordrngs 50
that undue power |sg|ve t.only to'the few specialized computer-operators, but
also to mana/ r&/eso varioys status New thethods have td be developed auto-
matically 10 safeguard information from undue interference?).

2 On the otper hand the ﬁtrengthenrn? factor of im rovgmen of reﬁgrtrnﬂ result-
In wea areas in the o %anrza lon ern 3Fpotte earlier a h more

ac uracy, garnrng im ortﬁ e th rou%1 Processrn hhe se of
remote enrl]ur stations by higher man gement An errective US o this factor
owever IreS a. Ver toough an n%/srs of al| operations which are %eared

throu% heautomatrc Information syste Forternde endentaudrtorthrs actor
Bas IS weaken) % effg ts t00, because undue Lnter eren by toP managemeg
rec%ranss terzgrlsnrseg CI'[ or(r)ssu tern personnel have to be involved inoperations, Tnclu
| |
eneral ny modern co guterrzed organizations teng ﬁ) make routine-account-
Derson el redun nts that on| teo eratrng] e custodjan dﬂogrtments
re arnasset%regate unctron and evensmeo e custodian tasks will be hand
qver eaut?matrc Information_system errr the ,,custogy™ over accounts
recervable The In Iuence of thrs tendericy on nternal Control s tremen os |t
can onjy be counteracted b cartirng the automatic mformatron f}(stjem with t
task of exgrcrsrng Internal ‘control, of ref u%n ( unautnorized mP ata, and
re ortrn ubttlil transactions directly to the appropriate agencles (including the
ernal auditor in some cases).

2.3 Features related to the way in which management controls the organization
and reaches decisions

Automatic data roces%n enahles the man % ement to exert amuch ?trrcter control
over all orqanrz tion |s ossrbl ny other means. Efficient apﬁ ications make
It feasinle To Iink up each recorde ansactron or grou of transactjons) with
n}ucho ther dataa Ilable within the syste]m 1 |scn De seen asacontrn1 Lous test
oT consistency of most everything within the in ormatron system. This fest IS
gﬁélbgssed on viague fee Ings or personal opinions, but on calculations and statistical
|

Al autom%trc data processrng system cannot he tau?atr in one or more lar ge steps

to do ever¥ In that has been [gamed n] an organ edious effor IS nec-
£ssa tfo ing fstem ptoacehrtarn evel, Lt en, unI e%pe com uters
do not orgetorun arn what they have been taught Further It'Is not possible

One large organization in the Nederlands, experijmenting with remote-control data roce srn
thrgu h the é}uchg ter\ ahone servrfce recentlirece Ve ate} L%%%m from another [ar e% r‘E ﬁ

Bt ol Bepve%”reé”thﬁteén%mp BYEE W KN ShAut e cONdecion B change empoyer
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computers to Jearn on their own to adapt themselves to changing circumstances,
grdrnl the process of building up ?he Information system | gone which can
neverbe na ly completed.
These two restraining_ factors necessitate a continuous feedback from man-
agementhto the systems Eevelrfpment epartment In the organization.

Whether this eedtiac will” improve" the system’s qualfti gs or rreo ardize IS
functioning as an implement of internal contyof largely depends on the capanilities
and the motivation of managemgnt and the capabrlrﬁres of the s stems devel-
opment department. In other words; a capanle and wel rntentr mana%emenl

can, through an automatic Information system very greatly tig ten their tontro
ft}he organization; a |ess capable or i|I-intentioned Management can jeopardize
both its own control'and internal control in general.

The taking of decisions often includes 3 steps (with regard to information):

determrnrntg the present position;

- analysis of past ex errenc to determine the rules é?r Iawsg that govern the
[esp onseo Syste (Ior subsystem) to certain tyP decisions;
evaluatrng the probable respanses to a number of possible alternative decisions.

In aII three ste sautomatrc information processrn an sumort mana ement
throud real time, or up-to-the-minuge 11droce%srng srs uahona
[mization). InternaI contro| can benefit ? é com% terarsrntesamewy
guttoa uch Iar erextenptmrth%sbne Ited from standard (iost cftems If, for
decision of some Importance tet ree ste]ps have been fo Iow everYthrn
refevant nas been recorded and eoHtcome een compared to the anic

£ b B o g

It as evident thatalon tr ehwrl elﬁpse Before t?tehr hly sophisticated cantral
and decision systems ske& q ere will embrace man reorgang trons But It
rs not necessa% to walt for a embracmguf&ystems efficient us eatures

arts of an grganization qr for particular areas of activities,is e?r Ite
s% ep |¢ at present. At?d”torss ou(f Lee Inmind the poserrtres and be wep vvare of
their consequences for internal control.

L INFLUENCES OF AUTOMATIC
G, AND SOLUTIONS PROPOSED
n

Wh never In the normal course of an assi nmentft n auditor experiences the need
toc e% one or more entries to an account, ne usuall p%ceed% one of two ways:
ert er he starts fron] %sourcedocum nt. builds throd OOE rrmeenr
eaccount or else he starts from the ‘account entry an wors do tbrouug
tebo?so rime etr totesource ocument, T js 1S usual, simply because
manua] eer 15 éfficientl L%anrzed to make It possible.
With automatic da c

fap roceésr ncept 0 an Laccount” strII holds %ood
but its outwara agpearance Iffers fun am ntaII¥ rom a manua %/ noste
count and prime entry are not et In fact, automatic dafa

[0CessIn
uch moye straightforward” than any Of the older accounting systems: g
mac rne dea(s drrect?y with %e basic data/ according to a program (?nc uaing adg
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rrr}; fo or substractrn from the appropriate accounts{) if these data are made
available to the machiine In s?me orm It can read (or scan, or sense). Compare
this to the round-about-way of manual bookkeeping: Summarize a number of Basic
documents of one tme ostt e sym total in some register; foot the re? ?ter for a
certain Perrod of e transfer the e fter totals 0 a gournal post from the
journal Into th egenera gorsome specific) ledger; through ddrnﬁ and substractrnq
estarﬁlrsh the baldnce of gach accoun% In the lédger. Remember that man%/ Peso
machine-accountjng, which in jtself do_not follow the ame r und-gboul ag
strILmake Use ?f rer{ termdned totals, jo Hrnas (in thg [ %proo -sheets Qr
cas regrster ta Iy rol Rerro ical valancing. Evi ently the reason, for thré
15 that With eachi step of mac rne accountr uch manual | Hr IS Involve
tat the error rob W 1S 1 %trvg Wrthout the useo these ty loe%
grovrng, some rrors nver eecte otheswrlll only be ?Ie tecte F
neing_opera ro S at t? [) a period, when t eir location will involve a lot
?fw rk; still others vy]r etected Xsome outside agency (an empl?yee

a shorfage In * a customer finding an. Invoice or Statement of ‘ac-
count gendered {00 hr%h pr |atter %rndrngs wrllgobvrous?y be to the detriment of
the organization’s gootwll,

Wit e same types of rovrn recordings are technically possible. And
severaropf’ Rem tPave bee% Bro os d to ensyre arJ auate rntrfrna(i gn?
Ac Ing.or grourt)rn? soure ocum%nts In order to estaplish input control _
reggt%rg%elnte co(r)r ar% groups to prelist Input data and compare output with
utomatrcqoggers recordrngfall operations with particulars of operator’s inter-
ferences (comparable to proof-shees).

tVarrrous other, more specific measures have been proposed to ensure adequate
internal control;
Fntrodp ctlon of a se?regatron of duties, e...

- contro overrrhp

- contro| over and anaI%/srs of output;

- control over operatio

- systems analysi
FL" rgmgﬁolover erational programs,
- I ro%luctron or progranP r} accuPacrg checks and programmed plausibility

The requirement that at least two programmers co-operate in programming and
in particular in alterations to program

It will be clear from this short summary of measures found in literature and
gractrce that the disc rmrnatrngpj)ud%ment of a gvalrfred s&ecrahst 1S nﬁeded ﬁ(f

ecks.
%Hrct rules for error cor[ectrn char%rn two or more geo?le with this task.

hoose, I any particular case, appropriate internal control measures such as w

?ssure ?ﬁectrve Internal con}rol nd not be Prohrbrtrve Y eX ensrve It mrgh t he
ess self-evident that most? the measuresdscussed are hardl ¥r \P licable In in-
formation systems wh Fre all mana%ers and many m‘r/rvoyees direct. access
tq the computer installation through remote controls. We”shall come to this type
of application in section 7.
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Even If an adequate sr(stem of internal control has been set up and installed
-and let it be assu ed that the auditor has satisfied hrmselfab?utt at - the audrtor
will have {0 test that s¥stem in order to ascertarn that It s In fac operatrn In the
Er scriged manner or that the deviatjons therefrom are immaterial (ref, Maae
It 15 here that most authors see the %reatestdrffrcultres for the auditor. Ma
of them requjre that some form of audlit trail should be provided, 5o that te
audrtor can'do his test-checking more or less in the same 'way as with manua

Otrhers contend dthat stress should be laid on the audit of the computer Rro rams

che use of test clecks oronthe correctness of outpu tﬁh]y the use fanr epend-
tnlcofn%ﬁuter auditprogram Tor re- processrng parts or inpuf data under the con-
rol 0

¢ auditor g Only a few authors ar Ue In favour ofas%/étem of quditing
byt excer%tr%n ?d {ng)the computer installation to recognize and signal the ,,ex-
ceptions™to be au

te:A Seems undenraf that further develo men of efficient use ofADP systems

sto force the a%drtor to a0 o(ﬁ)t au rt h or even ,with” the com-
puter. This approach Is described by Bout If [3f ho gives some examples of
computer audit programs.
4 APERCU OF GE ENT T IQ UES P R LY OR WHOLLY
BECOMING FE S THROUGH THE USE OF A

Itrsnotrnendedtoda free haustrveg rhth%enewmana emer\ttechnrques
An extensive literature already exists on th Hect and ne Egg cafjons are
fontrnuall described n gourn s. Some books which seem useful t0 auditors are
Isted In references [10

The managemen telhnr ueJ under consideration can be categonzed as follows:
1 Decision models based )y

othetrcal sr%uatrons pical exa f% man-

gement games. Models of this é Ich in thelr respon ecome somewhat near
tual sittiations, can only be adequately handled by computer.

2 Decision models for oloeratrona use rn actual circumstances. Typical examgle

rnvent control 0 trm zation %raﬁn epror:ess control In e.g. the. petro-ch

n;]al rrnn ry Ony ycompute can the necessary complex ca uatr ns be made

Inti

3 Srmulatron technrr][tres On the basis of an analysis of responsfe to a tuaI decr
sions In the pa?t a oe IS Set uP to simulate the beha\gou 0 agsu yste
the res ?nse 0 -)system 10 varrous |nputs 1S sfuaie Whrc Stu 3/ will,
eventyal a to nea otrmum ecrsron rca examples are: OFr 3
to optimi ete product mr cemrca Work su eJ varjous price an

%on itions; pro rams t0 ca ulate the motst efficient location for buildin anew
aratory Pro rams to study the response of a Iy%em to variations rn ricin polre
nn er'vario ssungosrtrons Because actua problems always jnvolve a rejatjve
arge number of tactors, often Interrelated, only very fast calculation techniques
ca adequately handle these problems,

4 Planning and scheduling technjques, whrhm make use of decision models,
srmu?atrongtechnrques andgcr?tcrcal ath met ods ¥yprca| example: project plan-
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ning using PERT3), CPM4) or other network techniques. Here, too, the man
fact%rs Involved mdrcate the)use of computers for practica Tprob?ems y

5 Man-computer systems, in which the computer part makes use of one or more of

n dabove -mentionéd techni ue% The marb gs hra fércultres of takjn 3the Initiatjve
clding on questions whic cannot e (ecided upon by calc aron an of

nnﬁrng |n ,common sense”, T Pca examples, up t? now re mostvoutsr e the

pusiries ere arrtraffrc coritrol systems; ﬂnacefrght control ss(e

usrnes m s av been mentioned i Iiterature, but are no escrrbed |n

etal: ankrn osprta

It s strikjn thg Ete so-called operational reseach ( ORg techni gues whrch
could, Ht \t(er termed ptimization techgrques fter Pa rfrove
their U dnss in world war_ 1, aretoday being used by husiness firms only to a
very small extent. Such a use is not meant 1o stgdest that O.R, rfr comguter& quld
,,taeover usrness Even In the - very Tew - asesw ere.all or many decisions
s P BT L
| U
|sto ever useuge ot%gecrsron makrng human%ern (ﬁnsp e? % ?8
be utilize tdachreve hetter results argd t0.avoid a eroth mrst m erenA
In ungided uman decision- makrng ut If, and on |sshou estudre
In eacn artrcu ar case the promreof better decrsrons Is Of greater value than the

estrmae C0 ing these techniques.
Au Itors Snoulamr)nyeagn ? errass(i nments, form an Oﬁtrnron on the possibility

of ant sitive result from thea lication of these techni
Its ou? E) %orne In mind thartpan |so?ated aéa proach WF [ not lead to a definite
answer with regard to that ﬁossrbr |t}/ This |s 0, becau%e the da(sa toh collected
or the purposgs of these tec nrquesaefora arg art t esame ata t? e collect
oraccovntrng QUW%'H the more conventi sen% epa]rate collection and
rocessrng ea st Inefficiencies whrch often rohrbrt throu the extra cost |n
curred? P lication of the new tech nrr%es In case on g inte Iratrdno
teva lous a sfor which data are assfe ed can ﬁa to efficient H |cat|ons
There seems to be one ma;(or reason for the fact that hhe new tech q[v]es have
penetrated to a small extent jnto busrnes% That |stenecessrt to INk Tar
vance Busrneésmen In ?enerl are In the abrt of reasoning thus: If E| (event
) then we shall Mac on 1), 1f not, we will think again. Ade uate Use 0
decision models, simulai nand R -tech nigues Eannrng g sce gtech
NIQUES equIres an advanced mode of reasoni Eq f EI, ther we shall oAr | not
we shall anaIyselF ﬁhen A2 if ot erha %then Aﬁ H‘ES glus H A
then a4 etc. Until on uItrmategl est geo we will think garn reace
This ecessrt to think dut In advance a number of more or less likel I)écom Ina-
tions of Tacts, however, also exists In any computer aplo cafion, no matter how
nsoghrstrcated that may be. This, In fact, Is another fink between A.D.P. and
the new management technigues.
A separate cateﬂory of ‘management tﬁchnr Ues reIateig ? Personne}l
agement. It seems that Taylor’s idgas, which were very useful for the techno ogy

3) Program Evaluation and Review Technique.
*) Cr%]cal Path I\/?thod L
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?xmtln at his t|me are har?)(apphcable any longer 1o aHtomated sgstems It is
elt that thes h) lems are fully outsice the ggdtt I’s (or the account nts%scope
hhuetnhe has to khow that they exist and, If need be, draw' management’s attention to

GEMENT AND
OTAL SYSTEMS

|t should be clear that the purposes of t etnformatton to be prqvided fo man-
em%nt on the one hand and to th% eP lic on the other are 0 W|del¥ divergent
t) gtntesg two In their final form are hardly recognizable as pertaining 1o the same
us
Management information s produced t% enable management to steer the or-
gantzatl N For this purpose the questtonw ether the steering In the past has heen
uccessful |s on g of inCidental val ue Much more A)erttnen I5.an answer to the
uestlono what steerin measuress ould he taken now and in the near future
tom ethe steenn suc essfu Ifs (nurp%? ?] rospective”.
lic Information IS rg duced t areholders, and others who have an
|nterest in the business, t0 decide to what extent the management has been success-

ful in the past. Its purpose is , retrospective”.

l tp woullé% pne sided to see only the retrosPectlve as ect of public in-
ormat| n. Possible future shareholders, otentlal CUStomers an liers, Poten
ha lenglers, stan;f are, as a matter ﬁf 00 ?e Interested In't efuture rospe M ?J
the usmess That 15 one reasonw 3/ P f ormatton about a husiness shou
distinquish between oingrattona Fg which continuity 1s presumed unless
otherwis |nd|cated|) incidental profits and losses.

TEven eeping this Jn ming, the dltference etween manaP Bnent a]nd J) ublic
|n ormatton 1S reat ue tot e fact that mana ement do, and the public do not,
ave owerto In uene ture SUCgess Dy taking steennq Measures.

The

the
m/ h)nshoudt here u % Ltnte ration of both dypes o{ Information?
a|n reason Seems to ot dervetelr basic rom tes%me
sources. Integrate rcessm of
segregated Processing, because:

these basic data is generally more efficient than
|n ut into the processmg equipment is one, of the most ex mpenswe parts of
automatic data (%ocessn]ge an subsfe uer\t input of the same, or nearly the
same, data S ouI e avolded asTar as feasib
-onI through intricate and expensive measures can segre ated processing assure
In erentc neurrence between the two or more ways fro essmét
-se%re ation Ieﬁds to %lve ences In bot termtnolo% e boundaries between
conce ts sot t un ea B/amtsun derstand mgs “maf% enter nses for

example, the anntng department has quttea ifferent opinfon on What con-
stitutes a ,,saI or a ,pending- or er” than the accounting' department).

Generally, integration of manaqement and Eubhc information 8rocessm% can-
not be reached in‘one step. In most cases only some of the aspects of management

6) Information and Data are used here in the sense of the vocabulary of ref [15].
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information can be integrated with public information. The general tendency with

, Nowever, seems to be that gradually all aspects of manaqement informa-
tion_can be integrated into one system; it Is then efficient not Yo leave out the
public informatiop aspects.

It and when all a ects of the mformatlon system have been mte%rated and,
through feed hack channels, been connected or I tegrate with teop rating sys-
tems Of an organization, a ,total system™ has been a% hieved L16 ften authors
0 ot recognize that, within any ystem exce t the levant very simple
SUb-)systems, human bemtI; ga an essentta gart they ex I|C|tly ?tate or imply,
hata ofal system can on% xist 1t on all Iev IS %he same xtento automation |
This'use of the ter IS not meant here. T

reac ed. eterm total system here shouI
herstoodI %s a fu inte ated mfor athon and ogeratt system, where
mac mesg ung Ruters tetafs %arem t suited for, and men
mm ?rsgsc -operation with the machines) fulfil the tasks which are less sited for
Just t%make this c?nce as Clear as passible, a rough outline of a total system
forcaéta |trary manu act ring enterprise 1S given:
ntnuous

f ythm%s Pdpen aﬁ tentjal customeraks foraPrtce uotation:
an order 1S recéived: a customer’sc 9ue IS recelyed: a EartmeP ora arttgular
machmg starté roductton 1) a Speci ?or er: the production o awo order s
|n|se 8oosare recelve from sup lers: awor er IS regorte Ill: 3 machine Is
out of order; aprtce \ﬁugtatton for raw _material 1s receive Ihe Sales-manager
wantsanew product with wh I(i comp etmt[t firms are successtul: etc.

ﬁctual mformatlon about all these events Is fed |nto the comPut r mstaII%tton
att ment It arives. Some ty es of Information are receve in_machine-
readable orm‘ga MCR-cheques:“production reggrts In punched card form otras
a serles of electrical Impulses generat edb the production mac |nes Other Infor-
mation requires human interference to econverte mlo machine readable form
ep graﬂ%rhg Ing of cards or tape) with the Indispensab

The computer installation:
| Igrocesses the information in the sequence it isinput (that is the sequence in which

cre
(?es hat has to be done next: ig evaluates the, processed information;
goslts If Immediately e vetythmg for which sufficient information ésavatlable
R or which 1t ha ou ut-units (8 Prl tS Invoices and shipping orders; prints
ﬂues to pa supP |ers ;frmts remindels for customers):
stru ts the staff involved to take correcttv measu e( s I sufhment mformatton
%avala etf come to a definite concl u3|8 q(wor A who IS rePore dll,
soud e replaced b Bwose place should be'taken by C, etC. to worke whose

hould be post teservme department shouId send mechanic R t
machme WhtctP?s gut of order, after he Fhas finished the job on Whtch(he |s%usy

uests from the employees involved additional information necessary for a
%‘lmte concluslon eg W jt Is the estimated time mechanic R will need for the

ol on which etsP h/ ?
mforms the staff involved about the state of affairs, together with all relevant
mab biz. 42
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details {but without any detail that is of no concerng if the information available
W|th|n he computer |smsuft|C|ent to reach a conclusion (e 10 order a parficular

ype of raw material from a firm which only the purchas ng department knows
has su rplus stocks which mt%ht be gurchased at a low p rlcng

calculates an rePortsu request the conse%uences of eas re conmderedtrt]y
management In S0 far these are Toreseeab eonte as|so ava| e|n formatio

informs top management, and.if need be the independent auditor, of the overall
state of affairs and of all decisions taken by Tower management which are un-
usual or excged certain limis;

- prepares drafts of monthly, quarterly, and/or annual reports for publication.

6 THE FUNCTION OF THE PUBLIC ACCOUNTANT

6.0 Ingeneral

Before gm r% into the consequences of total systems for the auditor, it seems advis-
able to Sumrarize the function of the public dccountant,

Montgomery [17] lists 5 types of services performed by certified public ac-
o ontgo y [17] yp p y p

- examination of financial statements;
- tax services;
%na%ement SEIVIGes;
- of a eIvices to cliens;
- public services.

Part of these service Enamly have audtt gas ects ( examtpatton of ftnanﬁtal
statements and some of the ,,other services ,te ers are of an advisory cha

cter.
fn MOst Cases a sharg dtstmctton IS made between ,mana ment services” and
the other servdces The editors of Mont%%qserys even| tat management
servu;? %oul onlg e rendered b Ic ‘accou ants eC|aI|ze In_ them.
But, IT what these aut (?rs wrote 10 arsa 0 - ,the fime s ripe ora%eneral OVer-
haul of accounting an clertc% operations and routjnes” - Is true - and It a a
t0 De S0 - auditing requires tne auditor to master large parts of what Is usually
reckoned to helong to ana emantserwces .

e examination o cla stfat ments nternal or xternal ). can onIZ |ead
to an a%equateltétorme o?mton cCo nttn roce ures arfd techniques on
w Icn gare ased an ftcaclosan efficiently applied,. takin mto account
test te Of the.ar att? arttcu ar t|me According to this view, the augiitor

not Tes r|ct |mseI oaccegtm teaCf untm system In use at its face-
vaue ut in ra au |t| agements he shou for and e}ggress an opinion og
th%overa mencyo ountmg sytstemas both a tool for management an
asis for the Rro uctton of external “financial statements which qive a fair
presentatlon of the state of the affairs.

Consequentl g/ some Sort ot Integration js necessary between auditing and man-

agement servicés dealing with the iformation system
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6.1 Auditing

Auditing, as the most characterjstic of the servrces performed b r¥ publrc account
ants, requires a full understandrng of the way information is and should be used
In mana md an organizaion. In a drtron auctting of external financial statements
requires hah the audrtorbef lern epend en
neo e Important auditl gas ects of information iystems Ii the tconcePt of
internal control (i Its wide sense aS described in General” principles of auditing,
sectroa 10; q oted in ref. [10].
Stu e internal control system, advrsrn% management about weaknesses
ctrcabe wa s In which these can be eliminated; belong to auditing, and

nott ft eca 9 nPa a mentservrfes
s formulatedin rg . Interna %ontrol embraces: ,,the whole system of
controls fipancial and otherwise, estanli e y th emanagement In raer’to carry
on the bu?rness of the compan I an orderly mannef afeguard Its assets and

seclureoaess nartar?g Srsnuc tree saocnrlrjtra% 3&? éS' ?grlnl?hgthtescrg {usron hat neqlec
of the use o? rn?ormatronw Ich g or mr tbe usefu l and WR heo ta?nedl

h can

%ncew hich, IS reasonable rnte Ignt of rspossr eusefufnes constrtutsa
wea ess in the internal control s Iséem Awe% ness which should be analyse t%y
the auditor, about which he Tsho Inform the management, and for which e
should, at least, point the way for improvement,

6.2 Advisory

From the fore%orng sectron it shod]ldb e Clear that to give advrce Is inherent - at
rate a seqel - to auditing. That Is why the advisory function of the ublrc
ountant gannot be seParatd fr% m the a udrtrng fupction. In some ¢ es the

A ditor’s , advice’ canng emoret an a %eneral rémark of the type st rcrent
taentareer;1 s gven o to the problem of A; t agement rsavs 0 look I o

a%d r%)frr r%hnlyagxpectedﬁt Zgo s%orprgwt aatn Leﬁgert e O%lem hendsO rnevrvh:rast(re he IS

er. In the
0 be - an expert, he should pr%pare the desirable measures

It i contended here that auditors should be ex erts In business information
“ems and ﬁn le of workrng out elaborate plans for the improvement of
srmularsdﬁms Including the application of A.D.P.,” mathematical techniques and

It might be arqued in reply that no one man can master ayditing and these rel-
atively %ew tech% Iues sufP 8/ ent?g t0 caﬁ nimselt an expert n allgoté71 them. There
1S, hrfwever no need for this, since the profession to a great extent Is gr anrz?d In
small to ve t?’ arge partnerships. Befween them the Partners shoul
magt%r]att r gn SnoS\{rémdge necessary to bring the firm up to the level of LEXpert rn

The small firm and the sole practitjoner should make arrangements for taking
coun?el from sPecralrzed colleagues wherever Ahe nee arrsets

Of course, other advisory se rces can be ade uateg g ormed Ws ecralrzed
public accountants or specialized departments of pupli countrn% ms, As they
do not deal with the information system, these services are not distussed here.
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7 AUDITING TOTAL SYSTEMS

Tofal éystems are to be understood in thT sense indicated bg the example ulven at
the enaof section 5. A total system should. not be Interpretéd as a fully automatic
nustem Fundamental In the concewasu]ls treateg here]|s th |nterconnect|on of
en and machines, eacn charged with the tasks for which they are most suited
[20].

1.1 The need for auditing

It m|%ht be doubted whether a ,,total system™ requires any auditing. The answer
Is affirmative for two reasons;

a) Just becays mnform an me ral part of thesstems Mman’s proneness to (n-
accyracy and the fact that not all men'are honest under all circumstances, requue
an mdegenden check on hef stem. ,,Independent” in this sense that the pers%
who exeoutes this check should have o personal |nterest In the outcome of t

!dneotgmaettcen“ fslystem and be unallied to the persons whose accuracy and honesty

b% Even if a total information system growdes tog management with all relevan
formation accurater and timely th re i no certainty” that external financia
?tatements [%repa[] by, or an theorder of, t%p mﬁnauement reflect truly all in-
ormat|on eX oula conta|n Det (ermmlngt this 15 S0 reﬂuues expert know-

% S udllto; and mcte F %nce d;n a Wider sense. T %erso to verif
ext m f|nanC|a St tementss ulg e|neendent In the same sense as mentione
under a)r ut, Iin addition to that, he shoul tiem ePendent from top management
as well. ‘This means: he should be in the public profession

In many cases the need for internal aud|} of éhe information sgftem and the need
for extérnal audit can be efﬂmentlr% fultilleq b esame puplic accountant. In
other casslt |s moree fficient to_employ an Intérna %u ditor tor the one requijre-
ment and a public accountant for egger rt oul co operate In stcn a
manner t at uplication of work IS avoided as far aﬁgosu .

Summanzm% even In the a[%pllcatmn of a well-nalanced and fullg teﬁted In-
formation system gp Jnanag t[]equues an in eﬁen dent apmon n the ade-
%u(ate operation, and adaptation ot the system, and the general public requires an

ependent opinion on the faimess of the external f|na clal statements.

1.2 The auditor’s approach

Ther will tfe hardlg any s|m|IantX between the audit of financial statements
based on fylly mangal or manual-automated accounting as we know It today,
and the audn of total information sbystems

In the [atter case test- checklnn f a time- Hpenod asawhole will not be feasible:
test-checking of a number of single,.unconn ected ltems wil| not Serve a useful
purpose; there s?ems to he no se S in comprehensive Working-papers in which
accounts are analysed or reconciled, because the system already provides for any
analysIs or recon |I|at|on dt at IS wanted

Adaptation of the auditor’s approach to the system’s characteristics can only
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e successful if the ayditor is WI||Ing to master flrst of al| the set- UP of the system
then to use his critical judgment in ascertaining where th|n%sm|gh go wronq and
finally to develop the' means for checking the’ deviations beforg they have ed to
unwanted cons]equences

Mastering the. set-up of the system can be done in a variety of ways, which

ma b(e 0 ped |nto twoRroa 8teg8r|es
X fol oww ["development of the system, and giving advice
the elimination of weak sots which tend'to creep into a system.
b) Analysing an already Operating system.

Following the gradual develppment has the clear advantage of enabling the
audlitor to r?reven? mistakes andQ Fgnfeects t1fisnot a ?%q Af the aucﬁlor 1S
assl ned a new accountw ere a total mformattonsste |sa ready In oFeratton
Mo eover even| the auditor has heen fuI?/ Invo ved n the develdpment and haé

provea ea separ te step, it 1S often Use uI to analyse.th es stem aS unimpaire

prewou nowledge as 1s possible. In this wa r%arttcu aspects or elements

m| thave been overlooked |n the_devel % ent staecn erecggntzed

T bers of fhe au |tor? m are
ﬁgsst%retgg stgt SO operate in the developmento the system, others to analyse what

Both groub?s need athorough knowledge of , information science”, which in-
clydes the study of what information is 0 mtght be useful as well as'the know-
Iedge of the wd %and means along which gathgring, processing, and providing of
Information, can be Im Iemerated

This, agatn leads t0 the 1dea of team-work in another senfe becaittfse it cannot
be £X ?ct that ever” gne auditor will be an expert in all the different fields
wh |c orm to et er, info atton setenfc

It IS Impossible to give sgem ic rules for the manner in which the auditor should
study an Informatiorr system. Two pitfalls should be avoided:

1 The a%dttorsactton should not go so far as setting ug fhe sys]em for man-
?rert%enetxs hscwocu seJcet? nar ize the alditor’s independénce [21], "the sole reason

Its oulltﬁ) ﬁep |n mmd th# essentlall¥ the ?gstem Is.the management ssystem
management should bear full responsibility for it, either by Using theif own
juagnient or by entrusting the setup to someane other than the duditor’

2The auditor should not restrict himself to vertfxmg the c?rrectness of what
Cflm lemented In the system. He s ouId e sufficie thy Rua ized 10 be able to
etermine wnat 1S mISSI g In the implementation, and e should use this expertise
with adequate imagination.

The obvious waIy dstart the analysis of an mformatlon stem |s to have the
Peo le who conf cte thesstem xplain Jt and show. wh how certain
patures are |mP emented, T 1515 an a(e roach which differs fun amgntall from
the way In wnich bio oetca or Y systems have o be analysed, where the
e B s el o
can be, and should ne, asked to exp?amw at ttﬁ) did Xnd :
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Of course, the auditor should ascertain that the explanations he gets are truth-
ful. He can do that by Iookrng into the | rm Iementatr flowcharts; rograms in
P{rocg[]rammrn %ngua 6s; Rro ams In mach rne anguag ograms as t dn the

ine) and by’ requiri emonstratron testd ckS; reprocessing 0 garts It

? feke pt rn mind t at oncetesstems esrgners knaw that the audjtor

[ verify now and thep the truthfulness of their statéments with reg%rd to critjcal
eIements they will reaIrze that rnsrncere answers, mignt be exgosed ywrch fhe
woud be% racterizeq asberng raudulent. This would. mean that the auditor,
as long as he asks sensible and Yo-the-point questions, might generally expect to
0e 5 honest answers.

n ascertaining where things might go wrong the auditor will usually find that
full attention of the systems designers has been focussed on step-by-step correct-
ness. each Input item 1s checked Within the system; e%ch trans er ofd ta within
the system Is checked; and often each outpyt rtmrs checke 9arn In most cases
these hecks are arrived at b some form of reduna an%y erthe the data contains
HtO[e its than are necessa for the @rocessr%g%suc and th gex ra Difs %vea

fined re ation to the Infdrmation bits, or the processing is duplicated and the
two results aée compare

It i a wide-spread misconception that stephy 0pcheckrng can lead to over-
all correctness. There are 3 reasons why this Is riot s

ﬁ) In general, step-by- steg checkrn% cannot ensure completeness. Omrssron of
either nput, roce srn o utwt %) not be detected by ste by -step check rng
unless a comple rst Xists of Hrnp ocessr or output is t corgprrs
but thlena arntecom eteness of t Irsc ec Ist rtsbeI has]I to e ascertain g
Xperi nce hows that it is well-ni ossible to esr system of ste

blyg ecking t at rean ?over a| sgsw]tes Every now n th)e/nacombrng
on crrcumst nce occus orw ? noc ec earto have been rmBIemented

Moreover all re un anc cef ony eare t es 0{eegr ar garnst ndetected
errors. Even Jf t e e0 etrca ane an Undetecte roro a certain tgge 15
one in several millions of myll ?ns there remains a possiblity that this error occurs
in the very first item that is aealt with.

rr:%Ste %step checking requires the rsolﬁtﬂcorrectron of each error detected.

etimes this IS an autoniatic correc%onw IC %self rschecke In th esamewa%/
But In ot er cases hhe correction IS to be made py hyman interference, often wit
out anyc eck on the wa the error Is orrecte If the ,error” detected Is no more
than the verstepprnLﬂ a limjt check (or p 3usrbr|rty check), the acceptance or
rejection of an item fUlly depends on human Ju ment

For these. reasons the auditor shoyld look for, and, rfned be r?qyrre to have
rntroduce into tne system ove all checks, together with control fiel swhrch
ver suc a ran et at an di erence can be cated wrrt In a reasonanle time

e types of oV rﬁ chec whrc a? pﬂ]rca vary rom S teﬂni?system
ere S one marnt emew Ich rs usefu eana SIS ofovera checks at 1S
teconcegto confsenc esstemsou rovigle for mea?ures to chec

continyously that a connecte records carry Information NCes
which rs coh/srstent with }he Information o?ot er records gcf Eectron 2% %e ol
Idea of double-entr nt

y alancing should not he orgotten 1S contex% but it Is
certainly not the only or even the most important tonsistency to be verified.
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In total mformatt% systems conmstencg checks can often be executed aufomat-
|cda X It aﬂa eoneo temam tasks and respons |||t| s of the audtkorto
V|eabo etntro uction of this ty eof automatic check, wherevert IS 1S
practicanle. Even mtemost auto mate |n orm ttonsstems not all consmtencg
chec S can ?]e automat1 Here the auditor will have to form an ocptnton on th
consistency himself, which in fact is not different from what is expected from him
In a conve tional audtt,
heckin any deviations before theY have had unwanted conse uenc S mvolves
th at the auditor uses computer output, especially exc ptton reports. This |mﬁ IS
that he has to make sure that all comp uterout ut'whicn Is relevant f or his OP lon
comes 0 his k owledge which In |tselt will re(iwregrp)to visit the installation
trgsqs arly and then perrorm a number of well-planned, but continually changing

1.3 Consequences for professional education

|t would require an extensive study to_elaborate the consequences of the new
techntﬂues fgr the education for tHeyprofessmn Only a few rﬁatn outlines can be

IV
Fetrst t%e knowledge of the use ?f automatic data Brocessmg in busmess ang
%overnment should he ;fart of the syllabus of eve ny acco ntancg course. This would
ot aeal with technicalities, but th the way i which A.D.P. can be efficiently
used und |rvartous CIrCUMSHances.

Secondly, new management techniques should be introdyced into accountancy
courses AS'it seems |m S|beto make each éﬁgountant thorour%hl¥0acquatnted

t?zaeﬁgrr]t SSEJe gt ljrr]ta]\%l abHe]e /%lft%lttt?rﬁ o eealnmeng(ﬁ f relate ét HZt:rtnS

usmess economtc aw tax aw, acco ntm% professmnaleht ics), shoul
rto tec rncu of all accountants; SR efreeqomﬁ choice from amongl
dtttona subjects dvan ADP mathematical techniques, organizationa
matt s, tax ertts ep053| ble
ectm teac ers ortenew ubsjects mtqht beaBrobIem not t0o ea5|ly

soluble. IT"experts n each field are chosen, spectal preca tIOﬂTS ﬁre necegsa
ensure thattese exPerts will restrict themsglves to that part of their field which
1S uietul for auditors and not mdulge In the subtleties of their profesiton The
Ideal woulg he |tasuft|0|ent numbe of public accountants, each specialized in a
particular field, were ﬁvata e?r ach neg

Ac%ountants who nhave qualifie und r the former ryles wil exE
need for app lication courses. The problem nere Feems Eo be muc? Les Eevere he-
causefaP ation to chan%mf%cwcu stances asaw V\y een oneo ec aracterts
tICS? eaccountantsg ssion. Still, t% th which the new techniques
are fin mgtetr wa to business Is much greater than In the past gHoIIertths
unched card machi es were first used |n the 18803 the ftr%t electronic com-
uter was operational In 1946; the first bu 3|ness application 0 acomﬁ uter onl
dates from "1952). Consequently, the need for_ sysfematic aﬁg lication 1§ muyc
greater than it uséd to be, and accountant’s organizations will have to provide for
pplication courses to their members.

erience the
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