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PREFACE

This paper is written to fulfill the total hours required 

for graduation and also to satisfy requirements for honors. 

Students of accounting and business especially those who possess 

little knowledge of computers will find this paper interesting.

The development of the computer is traced mentioning the 

major inventions and developments. There is a brief description 

of the computer, and an introduction to the operations performed 

by the different units.

Applications of the computer to accounting are presented 

in general and simple illustrations. Because the examples 

are simple, they may be misleading. These examples are meant 

as an explanation of how the computer performs these simple 

processes. Once an understanding is obtained of the simple 

processes, the more complicated ones can be understood.

Auditing the computer operations and using the computer 

for the auditing processes are discussed. Computers offer 

valuable assistance in auditing if they are used by the auditor 

because they can shorten the audit time and increase the

details audited.

Since the computer industry is dynamic many new improve

ments are on the horizon. Most of the computer components are 

in the process of being improved especially in the functions 

that increase the computer speed.



Changes are also taking place in accounting practice

Computers are making these required changes a challenge
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CHAPTEK I

INTRODUCTION TO THE COMPUTER

Have you ever thought of being a number? Not only one 

number but a variety of numbers. Saga Foods knows me as 1653 

breakfast, lunch and dinner. When the gas in the car is low

I turn into ataico Service Station that knows me as credit 

card 186 O63 074 6, Every two years the Department of Motor 

Vehicles issues a new license to DA-HL-BJ-M576BL. If I become 

ill Blue Cross will pay for the hospitalization of 36 24 43 

and when the hospital bill is paid the banker may receive a 

check with the magnetic ink numbers of 0260 0662 533 644.

Why all the numbers? They are used in processing data when 

a business has a computer. The accumulation and daily amount

of data in the business world has grown into a tremendous 

quantity. In order to cope with the enormous amount of data, 

businesses have started to use computers. A computer is fast

and can do in a few minutes much more work than an individual 
can do with a pencil and paper in a year.^

Take the case of a credit card. When the credit card is

used the raised numbers or letters are printed on a bill. The

bill is sent to the business office. In the business office a

lypu / and the Computer (New York: General Electric 
Corporation, I965), "p. 4.

1
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machine can read the imprint on the bill and tell whether the 

proper card has been used. If the machine finds that the right 

credit card has been used it will punch the appropriate numbers 

or letters on a punch card. Then a human operator will punch 

a price on the card and then it is ready for the computer. This 

whole process takes only a few seconds.

Kan has invented the computer to enable him to recall and

relate faster. It is not the monster that some people picture

it to be. The computer can do what man tells it to and nothing

else. *.an should not fear it but use it to his advantage. Ulric

Nesser of K.I.T. has a good idea for people to remember in regard

to the computer. He explains, "If machines really thought as

men do there would be no more reason to fear them than to fear 
,,2men.”
You could say it all started in 2600 E.C. with the invent- 

3ion of the abacus in China. Before the abacus people used 

fingers, toes, stones, pebbles, grains, and many other devices 

for counting. The abacus proved very useful for simple cal

culations. In fact, it is still used in this capacity in 

Japan. Still man was searching for a better way to calculate. 

Around the year 1621 the idea of the slide rule was advanced.

The slide rule has logarithmic scales which makes it possible

2Gilbert Burck, and the Editors of Fortune, The Computer Age 
(New York: Harper & Row, 1965), p. 1?9.

■3Robert li. Arnold, Harold G. Kill, and Aylmer V, Nichols, 
Introduction to Data Processing (New York: John Wiley & Cons, 
Inc., 1966), p. 21.
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to do complicated calculations, Many consider the slide rule 
4to be the first analog computer.

Man’s need for a more efficient calculator than the slide

rule increased with the Industrial Revolution. Blaise Pascal

in the 17th century needed a simpler and more efficient means

of checking his father’s figures. Growing tired of this long

and tedious job. he sat down and designed the adding machine.
5This satisfied the needs of men for about two centuries.

In 1820 Gottfried Leibniz invented a machine that could 

add, subtract, multiply and divide. But the awkward and un

reliable nature of the machine hindered its wide-spread use.

Yet, the idea of his machine is used in today’s adding machine.

A giant step in the evolution of the computer came with

Charles Babbage’s inventions in 1820 and later. His early

years were spent in perfecting a calculating device called the

difference engine. This project was a failure so Babbage

turned to an analytical engine. Babbage was able to do great

things with the analytical engine. In the analytical engine

Babbage applied the punch card principle of Joseph Marie Jacquard

Jacquard had used punched cards in the automatic looms in order

to get complex patterns on cloth. Now this same principle is 
7applied to the analytical engine designed by Babbage.

4Ibid.
, 5Peter Stark, Digital Computer Programming (New York:
The Macmillan Company, 196?p.

Ibid., 6.
7Ibid.



Successive and rapid improvements followed soon after 

Babbage and his inventions. The comptometer was invented by- 

Dorr Eugene Felt. Wra. S. Burroughs designed a key-set adding

printing machine. Jay Monroe and Frank Baldwin devised a key-
g

board rotary machine. ' These and a number of other inventions 

set the stage for computers such as the MARK. I, EKIAC, UKIVAC I 

and many others.

Distinctive characteristics distinguish the various stages 

in the evolution of the computer from the MARK I to the present 

day. The first generation of computers used vaccum tubes.

Some of these computers had thousands of tubes. Since a vast

number of tubes were used the computers were large and bulky. 

They presented power and air-conditioning problems because of 

the tremendous amount of power needed and the heat generated 

by the machine. In the second generation of computers the 

vaccum tubes were replaced by transistors. By using the trans

istors the reliable aspect of the computer increased and there 

was a decrease in the power and air-conditioning problems.

At the present time we have a third generation of computers 

that use microminiaturized circuits. Sow a computer may have 

more features, is more versatile, more complicated, less 

expensive, and less bulky.

Modern computers are divided into two types: analog 

and digital. "Analog computers are concerned with quantities
Qwhereas digital computers are concerned with numbersCdigits) ."7

8Arnold, Hill, Nichols, loc. cit., pp.25-4.
9Stark, loc. cit., p. 12.
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For accounting and business in general the digital computer

is used. So in this paper all references to the computer will 

mean the digital computer unless the analog is specified.

A digital computer is composed of five units: input unit, 

storage unit, control unit, arthmetic unit and an output unit. 

Through the input unit, the computer is given data and instructions. 

Before information can be received by the computer it must be 

taken from business documents and put into a form acceptable 

to the computer. The computer is able to read instructions 

and data in a variety of forms such as punched cards, paper 

tapes, magnetic ink characters and the console keyboard.

The data and the instructions on how to use the information

is accumulated inside the storage unit. Once the data and

instructions are in the machine, they can be called into use 

any time that they are needed. Data and instructions are 

taken out of storage permanently when they are erased and re

placed by new information. The data is erased and replaced 

similar to the information on the tape used in a tjape recorder.

The means of storage varies in computers and according 

to the purpose for which they are used, Bascially there are 

three kinds of storage: serial, random and fast access storage. 

Serial access storage is usually in the form of magnetic tapes.

When the computer wants information it must search seriatim 

through the tape until it comes across the desired item. This 

searching process consumes much of the computer’s time. When 

random access storage is available information will be stored 

in magnetic drums, discs, and cards. Random access storage
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has not eliminated sequential processing but has speeded up the 

means of reaching the desired data. The fastest access storage 

is the internal core storage. Sy using internal core storage 

most sequential processing is at a minimum. Searching seriatim 

is no longer necessary. Thus the main difference between the 

numerous kinds of storage is the speed at which the items are

available for us.

Another important feature is the control unit. Some 

refer to it as the heart of the computer. Every internal 

process is directed by the control unit. First it interprets 

the instructions and data. Then it guides the computer through

the detailed instructions until the data is completely pro

cessed. At the end it sends a signal that activates the out

put unit to produce the desired information.

Often the processing of data will require the use of the 

arithmetic unit. Addition, subtraction, multiplication and 

division are the operations performed by the arithmetic unit.

It computes for the computer. These same calculations can be 

performed by any adding machine but not as fast as the arithmetic

unit can do them.

V/hen the data is processed the control unit directs it to 

the output unit. Several devices are used in transmitting the 

data externally. A high-speed printer is the usual means of 

obtaining information for business purposes. The reason is

that it is relatively fast and immediately understandable
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Other output devices are the console typewriter, the paper-

tape punch or a television picture display.

A very simple example of how the computer operates can be

demonstrated by describing its operations in processing a pay 
10check. Figure 1 will help to visiualise the process. The data 

required will be the number of hours worked, the hourly wage

rate and the deductions for John Doe. The instructions will

usually contain the procedure used in writing a check. Data

will consist of the hours worked, his hourly wage rate, and

the necessary payroll deductions. Once the data and instructions 

are put into a suitable form like a punched card they are 

ready for the input unit. As the input unit obtains the cards 

they are read into the storage unit. Next the instructions 

will flow between the control and storage units as they are 

interpreted by the control unit. In this case the control 

unit will call upon the arithmetic unit to multiply the hourly 

rate times the hours worked and then to subtract the necessary 

deductions. Since this completes the instructions the control 

unit will activate the output unit to print the check. Besides 

the printing of the check the output unit can print many by

products. The by-products may be reports or other summaries 

desired by the business organization. In the case of the pay

roll check it could write out a report for management listing 

the hours worked, the pay rate, and list in detail or summary

"^The figure is adapted from Charles T. Horngren, Cost 
Accounting (Englewood Cliffs, K.J.: Prentice-Ball Inc., 196?), p. 729.



8
Fi
gu
re
 1
. D

ia
gr

am
 o
f 
Di

gi
ta

l 
Co
mp
ut
er

o
M E-i 
£~< fd)

<4t
«. to 

« n a;

p

0) -p •H'~' 
"O O i-H 0)
•o to O, <D 
<5 -H T)

4-> -P V l
«

m 6 T3

«5
•P
CO m
Q -p
'0

to
QC*

to ■o
CO fl)<j> to
o too e
I 8

Ft
to 0-

•w tn 
O O

§
i—I rH

Re
po

rt
s,

Ch
ec
ks
,a
nd

By
-P
ro
du
ct
s—



9

form the deductions, such as insurance, taxes, and saving.

By-products can be in the form of reports and can be for individual 

checks or it can be for the whole company payroll. As long as 

the instructions contain the directions for the particular report 

it will be printed.

From the source documents to the desired output there ie a 

definite route for the flow of data. All data processed by a 

computer flowe along the same line. It does not change the 

essential purpose or nature of data processing but the way in 

which it is accomplished. Figure 2 is an illustration of the 

data processing cycle

During the actual operation of the computer, speed is very

important. On the average cards can be read into the machine

at any where from 80-800 cards a minute which is around a 1000 
12characters per second. A faster input device is magnetic 

tape because it can enter data into some computers at 5,000- 

200,000 characters per second. When it comes to output the 

high-speed printer can put out data at about 1200 lines a 

minute for eight hours. By human standards this is fast 

but the computer is capable of going many times faster.

Access to stored material is considerably faster then input 

and output. For instance some records in storage can be

"^The figure is adapted from Arnold, Hill, Nichols, 
loc. cit., p. 4.

12~Thomas W. McRae, The Impact of Computers on Accounting 
(New York: John Wiley & Sons, 196^), p.

13'yYou / and the Computer, loc. cit., p. 17.
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reached in 177 milliseconds and if internal core storage is

used for storage, records may be reached in a few microseconds

(millionths of a second). If the time required is less than

0,1 microseconds this means that about 12 million instructional 
14operations can be accomplished in a second. Consequently the

high-speed talent of the computer should enable the accountant 

to fulfill the needs of management faster. It is possible to 

process quantities of numbers and information in a short time. 

All of this can result in a detailed and thorough analysis 

of the various operations of accounting, Man has certainly 

advanced since the use of the abacus when you compare it with

the modern day computers.

14Stark, loc, cit., p.



CHAPTER II

EDP AND THE ORGANIZATION

15Switching from a non-EDP system to an EDP system affects 

a whole business organization. Changes will be made throughout 

the whole company. New jobs will be created and old jobs will be 

taken over by the EDI department. If the people affected have 

not been properly prepared such changes can end in disaster for 

the organization. Before the computer system is installed the 

company personnel should become familiar with the idea of a 

computer and its objectives. This means a gradual education of 

all personnel from top management to the lowest levels is nec

essary. A computer system relies heavily on the personnel of the 

company. Unless a majority of the employees support the computer 

system it is likely to fail. No matter how effective or well 

planned a computer system is, it still needs the support of the 

employees to assure its success. The lack of employee support 

could be the main reason for the failure of a company’s computer

installation .

When an EDP system is put into a company, the accounting 

personnel are among the first group directly affected by this 

change. Their jobs will be done by the computer faster and in 

greater detail. The former accounting personnel should be

15EDP means electronic data processing.
12
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trained for jobs concerned with the computer. Some of these jobs 

could be collecting source documents, preparing input media, and 

similar work. Very few companies lay off personnel as a result 

of the computer installation. All employees are placed somewhere 

within the structure of the company. Few employees specially 

trained in computer operations are hired because rarely are the 

old employees talented in these functions. Old employees can be 

trained in some areas, and where this is possible it is a good 

policy.

Employees who possess knowledge of the organization and its 

procedures are a valuable asset to the computer center. Their

knowledge is extremely valuable to the computer programmer3 
Programmers must write detailed instructions to process all of the 

various accounting functions. These instructions have to contain 

the routine and all of the exceptions concerned with the operation 

Former employees are able to give the programmer this information. 

They can explain the whole process in detail to the programmer 

and mention the excex^tions that are encountered and how they are 

presently handled. Also the programmer can refer other pertinent

questions to the former employees. By working together the 
17programs for the computer can be prepared faster and accurately.

Programmer is a person who constructs the detailed in
structions that enable the computer to perform a particular 
process •

17A program is a complete set of machine instructions nec
essary to process data. From now on the words program and 
instructions will be used interchangeably in this paper. Frogram 
is the common name for computer instructions.
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When you consider that a program must be written for each operation 

performed by a computer it is easy to see how helpful former

employees can be.

Programs written for the computer are written in a computer 

language. The computer is not usually able to interpret English. 

There are a few exceptions but they still need perfecting. If 

men are to communicate with the computer they are required to 

learn a language that will be understood by the computer. There 

is not only one language but a number of languages which are under

stood by the computer. Computer language varies with the purpose 

of the computer and the kind of computer that is used. FORTRAN is 

the scientific and mathematical language. The business oriented 

language is COBOL. Another major language for the computer is 

ALGOL which is the mathematical language used primarily in Europe. 

Not all scientific and mathematical programs are written in 

FORTRAN or ALGOL and all business programs are not written in 

COBOL. The latest language is PL/I which IBM developed for their 

new System/360. Other languages available for computer use are 

KAD, GPSS II, COLIT, and BASIC, If the computer is to understand 

the instructions, they must be written in one of the computer 

languages.

Once the detailed instructions are arranged and put into a 

computer language the program is ready for the computer. For 

instance, to prepare monthly statements, the computer will need 

the appropriate program and the data related to the process of 

issuing statements. A simple outline of the process is presented



1 sin Figure 3» Magnetic tapes are used for the storage of the 

appropriate data in this example. First, the two magnetic tapes 

which contain the customer information are put into the tape unit

connected to the computer. Statement stationery is put into the 

printer for the output. The computer is fed the program for 

statements. Automatically the machine will process the necessary 

data and print out the statements.

The computer application just described and similar ones are 

considered conventional. Computers are capable of more than 

conventional applications. Another system which is being used is 

the on-line real-time data processing system. It is a system in

which the data in the computer is continuously kept up-to-date.

Data is put into the computer as it occurs and directly from the 

source documents wherever they occur. The airlines have adopted 

an on-line real-time system in checking seat reservations. Major 

manufacturing companies are using on-line real-time systems to 

keep up-to-date on how products are selling so they will know

how to control production. The airline and manufacturing companies 

have one EDP center which is directly connected with their 

various branches, allowing for direct two way communications be

tween the EDP center and the branches.

To give you a better idea of how an on-line real-time system 

works, I am going to apply the principle to a department store in 

a very simplified form. As sales are made in the store the clerk

puts the appropriate information into a cash register. Siraultan-

18The diagram is adapted from KcHae, loc. cit., p. 80.
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Figure 3» Issuing customer statements
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eously the ssoe information ie punched or. a paper tape. Immed

iately the punched tape information is transmitted to the input 

unit which enters the data into the computer. Internally the 

computer will up-date the inventory records, and if the customer 

has used a credit card the computer records the sale on the 

customer’s account. Every sale in the store flows through a 

similar process. If management would be required to decide on 

whether to re-order a piece of merchandise they can "ask" the 

computer to "tell" them the present inventory volume for the 

merchandise. Since the inventory is kept up-to-date the computer 

is able to give management an accurate account of the inventory 

on hand. Management knows the accuracy of the computer so the

questioning and estimating of inventory is eliminated from the 
, igdecision. A visual application is presented in Figure 4.

The accuracy of the computer is contingent on the accuracy

of the human participants such as the machine operator and the 

punch card and tape operators. They are human beings, therefore 

errors will occur. Measures are taken to prevent errors. One 

common means of prevention is the adding of batches of data before 

processing and checking the input totals with the output totals. 

There are other checks which can be in the program and some can

be in the machine itself.

The computer systems just described generally cause an 

organization to centralize its operations around the computer 

installation. The computer is expensive and capable of doing a

19This figure is adapted from Richard G. Canning, Electronic 
Data Processing for Business and Industry (New York: John Filey 
& Sons, 1957), p. 59.
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large number of operations. This means that jobs which were 

previously performed in departments other than accounting will 

now be conducted also in the EDP center. As a result, it is no 

longer necessary to have duplicate records for the various depart

ments. One record of a transaction is all that is needed for the 

computer. Once the item is stored in the computer, it may be 

read many times without destroying it or changing it in any way.

The same data may be used in a variety of reports, Data can be 

processed that was formerly considered too time consuming.

With more reports available the accountant will spend more 

time interpreting and analyzing these reports for management. 

Moreover, the accountant will assist and guide management in 

making decisions by explaining the reports and the various 

possibilities which are evident.

Management may receive these reports on a day-to-day basis. 

Since they are used to historical data as a guide, they will have 

to adjust their thinking to a day-to-day basis. Different items 

will be of greater value on the current report than on a historical 

report. At the same time the reports furnished by the computer 

will be completely lacking in "feel" and intuition except for 

that which the accountant can add in his interpretation of the 

figures on the report. Adjustment will be a common occurrence 

with the computer while the installation is new. After a while 

it is likely to become as common as the old way.



19

Large Random Access Memory

Figure 4. On-line Real-time System



CHAPTER III

THE AUDITOR AND THE COMPUTER

Computers are revolutionizing the business world. This 

is especially true of accounting departments. More and more 

accounting work is being assigned to the computer. Computers 

are smaller and at lower prices than formerly. Therefore

businesses can afford to use them. As a result auditors are

finding that more of their clients are using computers.

Auditors who are to undertake a critical investigation of the

financial and operating reports of the company are running into

difficulties if they are unfamiliar with computers. Computers

do many of the accounting operations so the auditor must either 
20not audit the operations or audit around the computer. The 

more accounting accomplished on the computer the more difficult 

it is for the auditor to audit around a computer. In fact in 

many large businesses it has become impossible for the auditor 

to do auditing procedures without the computer.

No alternative is left in many instances other than the 

fact that auditors must do some studying on EDP and maybe even 

take a course in computer programming. At the present they 

do not need to be experts but at the same time the computer

20Auditing around a computer means the checking of input 
and output without checking the computer itself.

20
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should not be an obstacle to their understanding of the account

ing performed by a computer.

"... automation can only affect the way in which an audit is

executed: neither the aims, nor the basic principles of audit- 
21ing can be modified by the equipment used." Primarily it

has altered the way in which an auditor executes the audit.

For instance in a manual system there was the problem of math

ematical accuracy and in the EDP system this is almost forgotten 

because of the extreme accuracy of the computer. EDP systems 

are checked for the accuracy of input and output.

Ab previously mentioned, the computer system can result in 

the centralization of an organization. If this happens the in

ternal controls will differ from those found in a decentraliz

ed organization. Decentralization in itself effected a certain 

degree of separation of duties and responsibilities. Central

ization will immediately put the auditor on the alert to see if 

the same separation is present. If the auditor checks closely 

the centralized EDP system, he will notice that a separation of 

duties and responsibilities within the EDP department has re

placed the separation of duties and responsibilities throughout 

the company. The concern will be with segregation between the 

various operations such as punched cards, tape library, computer 

unit, programmers, internal audit section and the control section. 

After becoming familiar with the internal control found in a

21A. B. Frielink, Auditing Automatic Data Processing (Kew York: 
Elsevier Publishing Company, 19^1) p. 1.
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centralized organisation the auditor will check to see if it 

22operates the way it should (Fig. 5)»

A control section handles all of the transactions concerning 

the EDP department and external departments. Input and alter

ations are collected in this section. As they are checked they 

are sent to the punched card room. When the appropriate cards 

have been made, they are returned to the control section for 

rechecking. Then the punched cards are sent to the computer so 

the information can be processed. Program alterations that come

to the control section are sent to the internal audit section and

the computer room.

Program alterations sent to the computer room are for

warded to the programmers so the appropriate changes can be made 

and then the program is returned to the computer room. Program 

alterations are checked by having three different departments— 

programmer, computer and control section—send the alterations 

to the internal audit section. This is to check that only 

approved alterations are made on programs. Program alterations 

may very easily lead to fraud. Auditors check alterations care

fully for this reason.

Control over programs and tapes is maintained by the tape 

librarian. Specific authorization is needed for the tapes to 

be released from the library. Access to tapes is particularly

strict because they can be altered by programmers and technically

trained personnel.

22This diagram is adapted from McRae, loc. cit., p. 161.
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Figure 5. Division of Responsibilities and Duties
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The computer itself is checked by means of a logbook con

taining the time required to perform operations on the computer. 

Entries are made by the computer operators. Another logbook is 

kept by the console typewriter in a locked area. This second 

logbook is generally kept under a double-lock system and is 

expensive to maintain. Most ED? centers keep only the logbook 

of the operators. When two books are used, these books are com

pared so differences may be detected.

Between the computer room and the programmers unit a sharp 

segregation is maintained. The reason is that defalcations by 

programmers are likely to fail when they do not know the detailed 

operations of the computer room. Segregation decreases the 

possibility for collusion between operators and programmers.

Other procedures of control are usually enforced. For 

instance, the computer room, the tape library and the punched 

card room are locked when not being used. Computer personnel as 

a general policy are not allowed to wander among the different 

areas of a computer department. The same precautions followed 

in any internal control system are enforced wherever they are 

considered applicable.

Internal record control is another concern of the auditor.

Information entered into the system must be checked to see if it 

has been read, recorded and processed properly. Accuracy 

checks are built-in and programmed.

Built-in checks are devices put into electronic data process 

ing equipment by the manufacturers. These devices merely check 

the accuracy of the operations performed by the computer. Parity
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checks, validity checks, and double reading are some of the 

built-in checks. A parity check is used to verify the accuracy 

of binary coded data. Incorrectly punched cards are detected by 

the validity check. This check is applied in the input unit as 

the cards are being read. Punched cards and magnetic tapes can 

be checked by being read twice and comparing the readings.

The programmed checks can do wore, For one thing, the 

programmer can select the check suited for the particular process.

Identification numbers and credit cards can be checked for acc

uracy and fictitious numbers by putting self-checking codes into 

a program. Self-checking codes apply mathematical calculations

to the number that enters the computer.

Absurdity or limit checks are used in billing customers.

The computer will be programmed to print out any bill which 

exceeds a certain amount and any bill which is less than another 

amount. By having the computer print these out on a special 

list they can be manually checked to see if they are correct.

Inventories can be checked by sequencing. Stock numbers 

follow a certain order and the computer can be programmed to

test the last number and see if the new number follows. There

fore alien and mixed cards are detected before they enter the 

information system. Other programmed checks are hash or nonsense 

totals, reverse multiplication, record counts, overflow, cross

footing checks and others.

When it comes to checking the checks on internal record 

control, knowledge of programming and EOP procedures is important.

Special audit programs may be prepared by the auditing firm
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An audit program may contain fictional input chosen for the pur

pose of detecting errors and inaccuracies. There may be an 

audit program for normal processing and for programmed and

built-in checks.

Statistical techniques may be employed to assist the auditor. 

Auditors can prepare a program to have the computer select the 

sample. Once the sample is selected the procedures are the same 

unless a statistical program has been set-up to examine the data.

Audit by exception can prove helpful and more detailed than

a manual audit. To audit by exception the auditor prepares a

pro, ram which makes comparisons and if any difference is found

they are printed out and checked by the auditor. Kenneth

Cadematori has developed one such program. The program he has

written is concerned with a 25*000 mar. payroll. This program

is capable of auditing the payroll in two hours of computer

time. If performed manually it would take 5*000 man hours.
23This program can be altered and used for several years. •

These are just a few of the possible ways of using a computer for 

auditing.

Auditing an EDP system has certain advantages. Cadematori’s 

detailed payroll audit allows the auditor to check details 

which are too time consuming when performed manually. Computers 

in themselves are honest and fraud does not really help them.

The ability of the computer to prepare detailed reports soon 

after the events occur provide management with a means of

2^McRae, loc. cit., p. l8l.
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detecting weakness. Therefore it is not too easy for a parti

cular defect to continue for long without the notice of manage

ment. Errors are probably lessened because of this.

At the same time, certain disadvantages become evident in 

auditing. The accounting information stored on magnetic tapes 

is invisible. This can be both a psychological and practical 

handicap to the auditor. Before the magnetic tape can be under

stood it must be connected to the computer and instructed to 

print out its contents. Also, magnetic tapes are subject to 

erasure. Tape erasures are considered to be rare happenings, but 

possible.

Invisible records can also cause trouble because they obscure 

the audit trail. An audit trail mainly refers to the composition 

of particular accounts. Auditors both internal and external 

should be given appropriate data by the computer so an audit 

trail is possible. One way of leaving an audit trail is to 

have the computer print some distinguishing mark with every 

transaction. Other means are available for leaving a distinct

trail.

Since it looks like the computer is here to stay, the 

auditors are being forced to have knowledge of EDP systems. They 

should at the same time learn to use the system to their advantage 

Many auditing chores can be done by the computer and a more 

thorough audit of certain records is possible because of the 

computers speed in checking items.



CHAPTER IV

FUTURE OF COMPUTER

Man wasn’t satisfied with the ability of the abacus.

Eis search continued for a better calculating device. Today 

men are not satisfied with the computer in its present form. 

They are searching for ways to improve it in all areas. Many 

new ideas have advanced to a primitive form. Slowly as the 

machines are perfected they will be put on the market. The 

two major drawbacks are reliability and cost.

Improvements are being considered in the area of input 

and output. These two factors are responsible for slowing down 

the computer in processing data. Because of the trouble these 

two units are causing, it is very likely these areas will see 

the biggest advancement in the next few years.

If these areas are to be improved some means must be dis

covered for interpreting written and spoken words. Writing 

is so unique that it has not been possible for programmers or 

manufacturers to devise a way for the computer to interpret 

the variety of handwriting in a consistent fashion. In some 

instances the computer has been able to read a particular 

persons writing when it has been consistent in fora.

Voices present a problem similar to handwriting. Each

individual has a unique voice and the computer is not able to

adjust for each voice. Audrey a computer with ears was the 
28
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first invention of a computer along this line. New techniques

have developed and IBM has produced a machine called the

Shoebox which Is sensitive to the human voice;that is if you 
24have a Boston accent. The Shoebox can add and subtract when

given the basic commands.

Optical input devices are in use but their cost and error 

rate restrict their use. Measures are being taken to develop 

graphic material input units. This invention would allow the 

computer to read maps, engineering drawings, and graphs with

out putting them into other forms. The Hand tablet is a step 

along this line. It accepts the direct input of drawings be

cause each line sends a unique series of electric impulses 

which the computer is able to interpret. A light pen is a 

similar device used by engineers to put drawing into the 

computer.

Of all the inventions being tried in regard to input and 

output it is expected that most of the improvements will come 

in regard to input. They expect input units to interpret 

typewritten and printed matter in the near future.

Up-dating is being done in the area of logic and memory. 

Logic is presently built into the computer design. Therefore, 

a program is standardized to the extent that it must conform 

to the built-in logic. Keans are being developed to store 

logic in the computer memory. This would allow for a flexible

24Edward J. Laurie, Computers and How They Work (Cincinnati 
Ohio: South-Western Publishing Company, 19^3), p. 325.



30

program and relieve the programmer of the restriction of the 

built-in logic.

An associative memory is one consideration for improving 

the computer memory. Information can be available by giving 

the specific identification of the desired item. Presently 

information is available when you can tell the computer where 

the item is located in the memory. With the associative memory 

the speed of reports, retrieval of information and inquiries

could be faster.

A list memory is under development to improve the retrieval 

of information processed in sequence. As new items are put 

into memory they are ’’pushed down” and as items are released 

from storage they are "pushed up". In a few instances this 

is already being used in some advanced computers and may soon 

be in general use.

Technological advancement is expected to decrease the size 

of the computer equipment. Speculation of calculator size 

computers or input units is increasing. A major contributing 

factor is the integrated circuits. These have already decreased 

the cost and size of the computer and increased the speed. They 

are expected to do even more.

Steady improvements are coming in regard to storage devices. 

In the past it was 100-200 characters per inch of magnetic tape 

and now it is ten times greater, 1000-2000 characters per inch. 

The laser beam which stores information as black and white spots 

is capable of storing 1 million characters per inch. Laser
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beams have the potential of sending data around the world by 
25means of satellites.

Besides perfecting the computer and its component units, 

steps are being taken to increase the use of the computer in 

business and other places. Computer co-operatives, service 

bureaus and computer complexes are appearing. These can take 

a number of forms. Several similar firms may unite and pur

chase a computer complex. If the firms are similar enough in 

their processing this is possible. It would also be possible 

for them to use the same programs. Programs are an expensive 

aspect of the computer installation. Service bureaus and co

operatives are being used more by the smaller businesses which 

cannot afford to have their own computer. Larger corporations 

are tending to buy large computers and form central computer 

centers within the corporation. Generally large computer 

centers of corporations are run on an on-line real-time system 

with the smaller computers in branches. The branches with the

smaller computers are connected to the central unit. A central

computer connected with smaller computers is referred to as a 

"distributed" computer system. As such systems meet with success 

the more they will come into use.

Some people envision the time when anyone can use a computer 

who desires at a very low cost. They may become as common as 

other utilities and used just as often. In the future a number 

of organisations across the country may be connected to one 

computer complex.

25̂V/ithington, loc, cit.. p. 20J,
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Intercompany and cross country communications will come 

with further developments in microwave devices, telephone lines, 

and radar. Larger companies who already have '’distributed" 

computer systems are using microwave devices and telephone lines 

as a means of connecting distant computers. As long distant 

communication by computer increases it is possible that pur

chase orders and invoices will be in the form of pre-punched 

cards. Also this could bring about the development of a uni

versal index system for coding business information.

Despite these developments the thinking machine is still 

quite away off. The closest to a thinking computer today is 

found in heuristic programming. A heuristic program allows 

the computer to make the best choice out of a number of goals 

placed according to a hierarchial value scale when processing 

data. It is similar to solving problems by a trial and error 

procedure. This helps to demonstrate that computers cannot 

think. Computers are only able to follow patterns of thought. 

Kan discovers a certain thought pattern and programs the com

puter to follow this pattern. Computers are not capable of 

thinking.

Simulation of human thought has been met with little 

success in some instances. Games like black jack, and checkers 

can be played with the computer. Chess cannot be played in 

the sense that it is easy for a human to beat the computer at 

chess because of storage limitations and time.

Languages can be translated by the computer because of 

the association of ideas on the basis of content and experience.
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Even these translations do not measure up to the human trans

lations •

Sensory processors systems are subject to simulation. This 

has been tried in regard to the nervous system which can receive 

and interpret certain kindsof information. The process of sim

ulation are mostly in very primitive stages and it seems like it 

will be a long time before great advances will appear in a 

practical form.

People who believe computers think should read poetry 

composed by a computer.

Lament for a Kongrel

To belch yet not to boast, that is the hug,
The high lullaby’s bay discreetly crushes the bug.
Your science was so minute and hilly,
Yes, I am not the jade organ’s leather programmer’s recipe.
As she is squealing above the cheroot, these obscure toilets 

shall squat,
Moreover, on account of hunger, the room was hot.'

Technological progress like I have just described; causes 

many people to question the possibility of wide-spread unemploy

ment. Unemployment may come to those who have performed jobs 

requiring little if any thinking. These people will find other 

jobs. New jobs will be connected with the computer. They may 

learn to do these jobs. There will still be non-computerized 

companies that will be happy to employ them. Our age has seen 

other inventions which were prophetized to cause wide-spread 

unemployment but the prophets proved to be wrong.

Burck, loc. cit., p. 135*
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The manufacturing of computers takes a large number of 

employees. Research in computer operations requires well educated 

people. As computers come into general use the number of programmers 

will increase. It seems that the computer industry is making 

as many jobs as it is displacing.

Computer organizations are looking for creative people 

who will help discover ways of overcoming the problems of todays 

computers. People are needed in order to put the speculations 

into a reality for the business, scientific and other users of 

computers. The computers of tomorrow must be more powerful,

more versatile and more economical



CHAPTER V

FUTURE OF ACCOUNTANT

In the accounting practice there are likely to be many 

changes in order to cope with the data made available by the 

computer. Centralized accounting comes as a result of having 

a large computer center which centralizes a whole organization. 

As the accounting processes of the branches become connected

with the central computer the branch accountants are not in 

demand but the computer center will need accountants.

The accountant can be of considerable help at the computer 

center in programming routine jobs on the computer. The rules 

and the sequence of procedures are very familiar to the account

ant and by explaining these to a programmer a program can be 

made that will process the data.

Business accountants now are having the EBP departments 

collect and tabulate the data. With the EBP departments 

separate from the accounting department this leaves the account

ant free from the processing of data. The results of the data

become the concern of the accountant. Accountants can have

more time for analytical analysis of reports and statistics.

Fore and more of the accountants time will be connected with

the assistance of management in making decisions. The account

ant will have to learn and explain to management the important
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items on reports. Reports will be about events that have just 

recently taken place and the time gap between the present report 

and previous reports will be quite a bit.

Accounting by exception has the accountant set up various 

cost schedules. Usually this will involve a budget and standard 

costs. Budget and standard costs are compared with the actual, 

and the differences are brought to the attention of management. 

This is attractive to management because it allows them to 

concentrate on the essential items and it shows up weak spots.

Both the business and the public accountant are feeling 

the impact of the computer. Auditors are discovering that they 

need adequate knowledge in EDP systems and in computer programm

ing. They do not have to be experts. It is good if they have 

a computer specialist in their office and that their staff is 

familiar with computers. Auditors need this knowledge so they 

can audit EDP systems and use the computer to assist in the audit.

For accountants to maintain and achieve higher positions 

they must adapt to the radical changes of the business environ

ment. It has been done in the past and presents a challenge 

to the accounting profession of today.

Accountant must realize that the computer can perform 

simple operations like issuing statements and complicated 

operations like preparing financial statements. The computer 

can process the data required for statistical analysis.

Auditors are to learn to use the computer to check records

and to make a detailed examination of certain items. Both

time and money can be saved this way
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The future of the computer will be determined by the 

ingenuity of its users. When accountants become competent in 

regard to the computer, they will be able to use it efficiently. 

An enthusiastic accountant is able to device many processes 

which can be performed by the computer. These processes can 

be both simple and complicated. The more he can utilize the 

computer the greater his efficiency can be and the efficiency 

of the organization.
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