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CHAPTER I 

INTRODUCTION 

Scope and Purpose 

Few scientific or industrial developments have re

ceived as much publicity as the electronic computer applied 

to data processing in the banking industry. 

Thus, most bankers are computer conscious in vary

ing degrees. A few have plunged deeply into the field and 

have acquired a computer or have committed their banks to 

acquiring one. Others have assigned one or more staff men 

to investigate and keep abreast of developments. Many 

follow developments in the literature and worry secretly 

about whether they should be taking more positive action. 

This is particularly true of those who have read forecasts 

that a bank must have an electronic computer in order to 

survive. Whether this is true or not, it causes concern 

even to executives in smaller banks. 

Miany bankers who have investigated electronic data 

processing systems have become entangled in technical con

cepts. This is understandable because these new systems 

involve a new and fascinating art in the handling of data. 

It is natural that an introduction to this new art emphasizes 

Frank Wallace, Appraising the Economics of Elec-
•̂ ronic Computers, (New York, 1956), p. 5. Hereafter cited 
as Wallace, Economics of Computers. 



technical concepts and the equipment involved. 

The investigation, development and application of 

electronic data processing in the field of banking must be 

delegated to specialists within the banking industry whose 

training, bank experience and temperament fit them for the 

job which must be done. If the application of automation 

to banking processes is to be successful, top management 

must select men in whom they have confidence and delegate 

to them the necessary authority and responsibility for de

veloping and applying electronic data processing to the 

work of the bank. 

The purpose of this thesis is to minimize technical

ities and get to the core of the bank's problem of apprais

ing electronic data processing. This study is concerned 

with the practical problem many bank executives face — 

"What, if anything, should I be doing about electronic data 

processing?** 

This thesis will not give the answers, but it will 

attempt to give an approach that will be helpful in plan

ning action. 

General Plan 

The main body of this report concerns the require

ments of the electronic data processing systems applied to 

bank accounting and an appraisal of the economics of 



installing an electronic data processing system. 

The application of electronic data processing to de

positor accounting involves problems that are not present 

in other bank operations or in other industries; therefore, 

major emphasis is on the application of electronic data 

processing systems to depositor accounting. This activity 

represents a major portion of a commercial bank's clerical 
o 

costs. 

An appendix is provided, giving a brief summary of 

some of the available equipment, along with a discussion of 

the proposed accounting system. 

Previous Research 

Much effort is presently being concentrated on re

search of electronic data processing in banks. Because it 

is so difficult to keep abreast of the latest developments 

in electronic data processing, and because to do so means 

traveling the length and breadth of the country, the 

National Association of Bank Auditors and Comptrollers 

(NABAC) recently conceived the idea of developing a Re

search Institute that would not be restricted to electron

ics, but would include other phases of bank operations. 

As a result, they have contracts with the Armour Research 

2 
Peat, Marwick. Mtchell & Co., Electronics and 

Banks. (New York, 1956), p. S. Hereafter cited as Peat, 
Electronics and Banks. 



Foundation of Illinois Institute of Technology in Chicago 

to make an inventory throughout the United States of what 

is being done by banks in connection with electronics and 

automation. Following this inventory, a feasibility study 

will be made to determine if such a Research Institute is 

practical.^ If it should develop that it is, there would 

be a central place where a banker could go to be brought up 

to date on equipment available and to receive expert advice 

relative to specific applications. 

Also, a great amount of valuable research and co

ordinating influence has been provided by the American 

Bankers Association's Technical Subcommittee of the Com

mittee on Mechanization of Check Handling. 

Challenge of Automation 

The challenges of automation and electronic data 

processing to all representatives of the operating, control 

and audit divisions of banks include the following. 

Automation has two aspects. First, it can be a 

means of performing automatically the many traditional 

functions, and in doing so speed them up tremendously. 

Most of the applications which have been developed for 

electronic data processing systems in the banking field 

^ National Association of Bank Auditors and Comp
trollers, Automation Symposium. (Chicago, 111., 1957), 
p. 9^. Hereafter cited as Nabac, Symposium. 



amount to a faster way of performing time-honored and tra

ditional work procedures. Second, the true challenge of 

automation is to approach the application of electronic 

data processing systems to bank operation as a method which 

not only makes many old ways of doing things obsolete, but 

which may also offer the opportunity to completely re-eval

uate the results of bank work which have been considered 

necessary. 

After a thorough investigation of the present method 

of operations, if it has been determined that the work is 

being performed at the highest level of efficiency, using 

traditional machines and improved systems, then considera

tion should be given to electronic data processing equip

ment and systems. In the process of investigation of 

electronic data processing systems the nation's bankers 

will probably turn their attention to developing entirely 

new concepts of the traditional ways of doing things. As 

these new concepts are developed and accepted by bankers, 

the impact of banking on the system of free enterprise 

will be improved and enlarged. 

Terminology 

The terms explained in the following list cover 

some of the common expressions used in daily bank work, as 

well as some special terms that are common for use in the 



computer f i e l d . 

jCommercial Account 
i 
! 

In general, a commercial account is associated with 

a checking account. In many banks the bookkeeping depart

ment is divided into two sections. One section handles 

r̂egular checking accounts of individuals, while the other 

jaection handles the commercial accounts of all types of 

business. 

ppuntry pank 

The American Bankers Association, for the purpose of 

Biaking studies of bank operations, considers banks whose 

total assets are $7,500,000 or less as being country banks. 

Fine Sort 

Fine sort is a term used in bookkeeping to describe 

the act of sorting posting media in an alphabetic arrange

ment within a letter of the alphabet. This is distinguished 

from "rough sort", in which all posting media are sorted in

to the letters of the alphabet.^ 

pn Us Check 

^ National Cash Register Company, Bank Terminology. 
(Dayton, Ohio, 1950,_p. 19. 



j Any depositor's check drawn on and payable at the^ 

jbank wherein the account is carried is termed an on us 

check. 

Transit Letter 

A transit letter is a form on which checks and other 

cash items that are drawn upon drawee banks outside the 

city of the bank holding possession of them are listed. 

Integrated Data Processing 

A system in which data is originated in a form 

suitable for subsequent processing in machine language 

ttfithout human copying anywhere along the line is an inte

grated data processing system.^ 

Electronic Data Processing System 

An integrated data processing system which makes 

use of an electronic computer at the heart of the system 

is an electronic data processing system.° 

ilutomation 

Originally automation v/as used to describe the 

movement of automobile parts from one machine to another 

^ Nabac, Symposium, p. 2, 

^ Ibid., p. 2. 
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automatically without being transported by hand. The term 

has gradually evolved to cover the entire field of auto

matic processing. Thus, in a banking sense, the word 

automation refers to both integrated data processing and 

electronic data processing.' 

Access Time 

Access time is the amount of time needed to locate 

a character or word within a computer. 

Block Diagram 

A block diagram is a graphical representation of a 

sequence of operations, using symbols to represent such 

operations as: read, write, compute, compare, etc. A 

flow chart is a less detailed representation than a block 

diagram. 

Digital Computer 

A device capable of accepting information, applying 

prescribed processes and supplying the results of those 

processes in accordance with a program of internally stored 

' Nabac, Symposium, p. 2. 

^ Ned Chapin, An Introduction to Automatic Computers. 
(Princeton, N. J., 1957), p. 502. Hereafter cited as 
Chapin, An Introduction to Automatic Computers. 



instructions is a digital computer.^ 

To debug is to isolate and remove all malfunctions 

or mistakes from a coded routine. 

Hardware 

Any mechanical, magnetic, electrical or electronic 

device used in a computer system is referred to as "hard

ware." (Slang.) 

p.505 

9 
Chapin, An Introduction to Automatic Computers^ 



CHAPTER II 

BASIC CHARACTERISTICS THAT AFFECT THE 
ACCOUNTING SYSTEM OF A BANK 

Commercial banks are chartered by either the federal 

government or by one of the state governments. Those 

chartered by the federal government are known as national 

banks and the word "national" is always included in their 

legal name, and they are required to be members of Federal 

Deposit Insurance Corporation and the Federal Reserve Sys

tem. Banks chartered by the state governments are not 

obligated to include the word "state" in their legal name, 

and frequently do not. They may become members of the Fed

eral Reserve System and Federal Deposit Insurance Corpora

tion, but membership is not obligatory.^ However, all 

Federal Reserve banks must be members of the Federal De

posit Insurance Corporation. 

National banks are subject to the supervision of the 

Comptroller of the Currency, who is required under present 
11 

law to examine each national bank twice a year. The cost 

of the examination is borne by the banks. They are also 

subject to examination by the Federal Deposit Insurance 

Robert I. Williams and Lillian Doris, Encvclo-
pe^ia of Accounting Systems. (Englewood Cliffs, K. J., 
1956}, p. 283. Hereafter cited as V/illiams, Accounting 
Systems* 

^^liM-, P- 2^4. 

10 
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Corporation, with the written consent of the Comptroller of 

the Currency, and by the Federal Reserve bank in which they 

hold stock, with the approval of the Board of Governors of 

the Federal Reserve System. 

A state bank is subject to the supervision of the 

state by which it is chartered. State member banks of the 

Federal Reserve System may be examined by the Federal 

Deposit Insurance Corporation with the consent of the 

Board of Governors of the Federal Reserve System.-^^ 

A commercial bank performs three major services in 

the community in which it operates. First, the collection 

for the owners of checks, drafts and other collection items 

drawn on banks, business firms, municipalities or indivi

duals. Second, it is a depository of funds and checking-

account service for business firms, municipalities, indi

viduals and other banks. Third, extension of credit for 

business development and personal needs to those whose 

credit rating warrants this risk.13 

Principal Accounting Problems 

The principal accounting problems of a commercial 

bank arise from departments that handle a large number of 

12 
Williams, Accounting Systems, p. 2^4. 

^3 Ibid,, p. 2^3. 
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r 
transactions or entries. These departments are: 

1. Transit-clearings-proof department. In this 

department the deposits are proved, the items 

sorted according to their ultimate destination, 

and each classification totaled. 

2. Demand deposit bookkeeping. This department 

performs the accounting on all checking accounts* 

This study will deal primarily with problems in 

this area of bank accounting. 

3. Personal loan department. The proportion of 

business handled in this department varies 

widely among banks, but one problem is common to 

all — that of making, servicing and collecting 

the loans at a cost that will permit a reasonable 

return on each loan. 

Due to the fact that a bank must always be prepared 

to meet its depositors' demands by liquidation of assets, 

it is necessary for it to carry a high percentage of its 

assets on deposits with other banks, the Federal Reserve 

Bank, or to invest it in short-term government securities 

or maintain other highly liquid assets. All loan arrange

ments are on a time basis depending on how quickly they 

can be liquidated. These loans range from demand notes 

that are payable upon notice, requiring as collateral 

readily marketable securities or v/arehouse receipts, to 



_ 13 

real estate loans amortized on a monthly or annual basis 

over a period of years."̂ ^ The accounting must be set up 

to isolate these different types of assets, in order to 

reflect the availability of funds. 

Figure 1 represents a flow chart of accounting in a 

typical commercial bank. Minor variations will occur in 

different banks, but the basic pattern will prevail. For 

example, the transit-clearings division and the proof de

partment are usually operated as one department to minimize 

duplications of sorting and listing and to utilize all per

sonnel on the several peak loads to the best advantage. 

The principal element of control in the accounting 

system is that of routing the transactions through the 

central proof department while rendering summary proofs of 

this work to the general ledger control at the close of 

the day. Each department debits or credits other depart

ments for exchange of cash or negotiable paper. Entry 

tickets for these debits and credits are listed in the 

department's day-end proof, together with debits or credits 

to the general ledger control accounts. The general ledger 

bookkeeper ignores the inter-teller transactions, which 

should balance out to zero, and sorts and lists only the 

entry tickets affecting general ledger accounts. If the 

14 
Williams, Accounting Systems, p. 2^5* 
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trial balance of these entries is in balance, he may post 

to the general ledger. If the ledger does not balance, it 

is necessary to cross-check the inter-teller transaction 

tickets for errors. 

Obiectivea ££ tlie Accounting System 

The accounting system of a coimiercial bank should 

serve the following purposes: 

1. The system must furnish information needed by 

the directors and executives of the bank in 

formulating investment and management policies. 

a. The assets of the bank are segregated by 

accounting to reflect the availability 

of funds. 

b. Liability accounts obviously should re

flect the nature of the liabilities, but 

deposit accounts should also be classi

fied as to source and type, because some 

deposits, such as deposits of other banks 

and public funds, are more volatile than 

are deposits of individuals and business 

firms• 

c. Reserve accounts should be fully classi

fied to show the purposes of the 
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reserves."^" 

d. Earnings should be classified as to 

source, and expenses should be classified 

by the departments for which they were 

incurred, as well as by type. This in

formation can then be used to prepare 

departmental earnings and expense re

ports, which are essential to management 

at both the executive and departmental 

levels. ' 

2. The accounting system should meet the require

ments of sound audit control. 

3. The system should classify transactions in such 

a manner as to facilitate cost analysis, 

4. The accounts of the bank should conform to 

official report requirements wherever this can 

be done conveniently. This refers to reports 

periodically rendered to the comptroller of the 

currency. Federal Reserve Bank, Federal Deposit 

Insurance Corporation, State Banking Department, 

or Clearing House Association.-^^ 

•̂ ^ Williams, Ac count in.p: Systems, p. 2^^ 

•̂'̂  Ibid., p. 2^^. 

1^ Ibid., p. 290. 
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5. The accounts should reflect the information 

needed for preparing the income tax returns. 

This information includes not only income, ex

pense, capital gains and losses, bond premium 

amortization, but also separate classification 

of certain assets and liabilities necessary for 

the preparation of the excess profits tax return 

when such tax is in effect. 

6. Bank accounting must conform to special re

quirements with respect to time. The element of 

time enters into banking as it does in perhaps 

no other kind of business. Banking is primarily 

a business of earning interest. Time is one of 

the three factors in interest.-*-̂  

Accounting systems are frequently so 

designed that they delay business processes, and 

in many kinds of business activity this condi

tion works no hardship. It is not so in banking. 

Bank accounting systems must be so designed that 

all their functions are performed without in any 

way reducing the speed with which banking pro

cesses must be performed. 

The element of time is in evidence in 

19 ^ L. H. Langston, Bank Accounting Practice. 
(New York, 1940), p. 464. Hereafter cited as Langston, 
Accounting Practice. 
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connection with accounts of depositors. Depos

itors are continually making deposits and other 

credits to their accounts. Also, they are draw

ing checks. The bank must be in a position to 

know the condition of their accounts at all 

times. 

As was mentioned earlier, banks are sub

ject to supervision by either state or national 

regulatory bodies. One of the forms of this 

supervision is the requirement of reports of 

condition. Calls for such reports are issued 

without warning and they apply to a definite 

day. The bank's accounting system must be con

stantly prepared to furnish such data. 

The contrast with respect to time re

quirements between bank accounting and other 

kinds of accounting is naturally very marked. 

It might be proper in many kinds of business for 

the accounts receivable and accounts payable to 

be proved once a month. No such syster̂  of ac

counting would serve a bank. The routine ac

counting work of a bank cannot be laid aside 

until some future date. It must keep abreast of 

operations.^ In banking, the day is the unit 

20 Langston, Accounting Practice^ p. 466. 
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of time for the accounting. 



CHAPTER III 

ELECTRONICS AND BANKS 

As stated in Peat, Marwick, Mitchell & Co.'s recent 

publication. 

There are few, if any, industries in the U.S. whose 
ratio of clerical employees to total employees and 
ratio of payroll costs to total costs exceed that of 

j the banking industry. The commodity in which bank-
ŷ ing deals — money, largely originating from depos-
^ itors — makes it essential that scrupulous account

ing and record keeping be a part of every banking 
organization. A major portion of banking operations 
involves the creation of a huge amount of records at 
substantial costs.̂ *** 

Banks are essentially data-processing organizations. 

In the commercial bookkeeping department the data consists 

of checks, deposit tickets, and miscellaneous entries. In 

the trust department or loan department, the entries credit

ing or debiting a customer's account constitute the data 

which must be handled. 

The logical action on the part of bankers has been 

to investigate and apply electronic computing devices and 

systems to their record keeping problems. 

Bankers have found that the application of electron

ics to bank accounting falls into two areas: 

1. Depositor accounting. 

Peat, Electronics and Bank^. p. 7 

20 
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2. Other record keeping activities, such as general 

accounting, loans, trusts and securities ac

counting.^^ 

Concerning the problems of the Group 2 area, one 

authority has stated: 

The problems incident to Group 2 are not signifi
cantly different from similar problems in other 
industries in so far as data processing is concerned. 
In general terms, input is extracted from source 
media which subsequently can be filed. The input is 
acted upon by the data processing system to produce 
desired results or reports. As a matter of fact, 
the use of tabulating equipment, including electronic 
calculators, is fairly common to a highly developed 
degree in many medium-sized and large banks. Several 
major banks already use, or at least have contracted 
for, medium and large scale general purpose computers 
for processing many of the activities mentioned in 
Group 2 above*23 

Since depositor accounting requires a major portion 

of banking clerical costs and has some special and peculiar 

problems, much emphasis and activity has been directed to

ward developing a workable system to handle depositor 

accounting electronically. 

Actual development of electronic data processing 

systems applied to depositor accounting has been neglected 

to some degree until recently. There were several reasons 

for this delay in development: 

22 
Peat, Electronics and Banks, p. 7« 

23 Ibid., p. 7* 
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1. Manufacturers were hesitant about special de

velopments and research directed toward what 

appeared to be a limited market.2^ 

2. Depositor accounting presented demanding prob

lems, such as time and accuracy requirements, 

which were discussed earlier in this study. 

Another specific problem of this activity re

lates to the combination of uses of source data. 

The media (checks, deposit slips, etc.) must be 

used as input data, and also must be sorted, 

totaled and transported several times until each 

item reaches the depositor. These problems have 

created many stumbling blocks in the application 

of electronics to depositor accounting.25 

3. Bankers and manufacturers alike were attempting 

to adapt general purpose equipment to the spe

cial requirements of this activity. 

4. Some bankers were not willing to rely on the 

accuracy of records prepared electronically in 

unreadable codes instead of conventional hard 

copy. 2o 

2^ Peat, Electronics and Banks, p. S. 

25 Ibid., p. 10. 
26 

Nabac, Symposium, p. 9̂ « 
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These delays and objections have almost completely 

been eliminated through the efforts of the equipment manu

facturers and the banking organizations, such as the Amer

ican Bankers Association's technical subcommittee on 

automation of check handling. 

Requirements of Depositor Accounting Electronic 

Data Processing System 

Any electronic data processing system to be applied 

to depositor accoxinting should meet certain basic require

ments. 

First, the check handling system should be able to 

read the following information from all media that is in

volved in depositor accounting.27 

1. Bank identification number. 

2. Drawer's account number. 

3. Check number. 

4. Type of transaction. 

5. Amount of item. 

Second, in the depositor accounting area there are 

two major classifications, "on us" (our check), and "on 

them" (foreign checks) items. The system must be able to 

sort by these two major classifications and also sort the 

' Peat, Electronics and Banks, p. 9» 
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"on us" items by ledger controls and the "on them" items 

by originating banks.*° The system should also accumulate 

the dollar amount of each sort. This feature is similar to 

the operation of the mechanical proof :machines, except the 

work would be performed much faster. 

Third, the system must be able to refer to and enter 

transactions on individual accounts. That is, the ability 

to recognize holds, stop-payment orders, and overdrafts. 

The systen must permit selection of all transactions for 

29 each depositor in order to prepare month-end statements. ̂  

Fourth, a major bank may process over a m.illion 

items in one day of operations. The value of these items 

must be proved to the penny each time the documents are 

moved between departments or banks, and each of these items 

must be processed within twenty-four hours of receipt. 

Consequently, the volume and time requirements should be 

met in the system. 

Fifth, access to the depositor's current balance is 

necessary, since in normal banking operations many em

ployees of the bank need to obtain a depositor's balance 

upon a moment's notice. 

Sixth, careful consideration should be given to the 

^^ Nabac, Symposium, p. 57. 

^^ Ibid., p. 5^. 
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actual economics of the system. The cost analysis of the 

system will be discussed later in this study.^^ 

Seventh, accuracy is of the utmost importance in 

banking. The system should provide accuracy in excess of 

human or mechanical and absolute if possible and econom

ical. 

Eighth, the system should have built into it ade

quate audit safeguards and controls to permit effective 

and economical audits.^-^ Also, the regulatory agencies 

should be satisfied as to the adequacy of the controls 

available. 

New Concepts for the Banking Business 

As previously mentioned, the true challenge of 

automation is to re-think present activities and to develop 

new concepts and possibly make obsolete many of the old 

inefficient ways of doing things; when it becomes evident 

that, to attain maximum efficiency and utilization from 

the new system and equipment, new banking concepts must be 

accepted. Some of these new concepts in the industry are 

concerned with the need for special purpose equipment. 

^ Peat, Electronics and Banks, p. 11. 

31 Peter Arnstein, "The Challenge! Auditing Auto
mation", Auditgram. XXXV (February, 1959), p. 26. 
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need for depositor account coding, need of re-examination 

of existing bank practices, and the need for industry com

patibility. 

It should be noted, from the earlier discussion of 

the reasons for delay in developing a workable depositor 

accounting system, that the manufacturers and bankers were 

attempting to apply general purpose equipment. General 

purpose hardware has capabilities beyond any bank's need 

in some respects and in other respects they are inadequate 

to meet the bank's requirements. Thus, it seems to be both 

logical and practical to design special purpose equipment 

with the specific requirements of depositor accounting in 

mind. 

Actually, account coding is not new to banking. 

Codes, used only to identify, can be relatively simple; 

however, when the code is used for other purposes, certain 

difficulties arise. 

The coding of accounts is intriguing because there 

32 
is not one best way of assigning account codes.-̂  There 

are many things that can be incorporated into an account 

code, such as the type of accounts, type of industry, 

location of accounts, and alphabetical grouping of 

accounts. 

32 Robert Duphorne, "24 Steps to Alpha-Numerics," 
Auditn:rai::. XX̂ CV (June, 1959), p. 17. 
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There are certain advantages and disadvantages in 

account coding by either numeric or alpha-numerical sys

tems. The advantages are: 

1. Manual or machine sorting is faster. 

2. Training time of employees is reduced because 

account familiarization and signature recogni

tion is unnecessary. 

3« Flexibility within the bookkeeping group is 

increased. 

4. Customer relations are improved by reducing the 

number of mis-sorts and mis-posts. 

There are also the following disadvantages: 

1. Customer resistance will be encountered in the 

use of numbered checks and deposit tickets. 

2. Similar resistance will be found in the bank's 

own personnel. 

The straight numeric system of coding accounts 

means just that. No attention need be paid to alphabeti

cal sequence. Advantages of the numeric system are: 

1. Accounts may be classified by types or by 

branches by the number assignment. 

2. Large volume accounts are readily separated by 

number assignment. 

3. No formula for numbering is necessary. 

4. Check digits are easily incorporated in the 
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number. 

5. Changeover to fully electronic equipment is 

relatively easy. 

6. Account niimbering reduces the possibility of a 

mis-post. 

7» The factor of growth is not a consideration be

cause gap intervals are not needed. 

The principal disadvantages are: 

1. Inquiries, unaccompanied by account number, 

must be first looked up in a master file and 

then the information may be checked by number. 

2. A check digit is necessary if used with elec

tronic-mechanical equipment. 

3. Ledgers must be periodically reviewed to adjust 

their size, because as accounts close out, the 

ledger activity is reduced. 

The alpha-numeric system covers a system where 

accounts are numbered so that the alphabetical sequence 

will be maintained. The number of digits in the number 

depends to a great extent on the number of accounts and 

the potential growth of the bank. The determination of 

the spacing in numbers between accounts is important to 

provide for expansion. 

Following are some advantages of the alpha-numerical 

system: 
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1. All alphabetical sequences are preserved. -, 

2. No change in the ledger grouping is necessary 

during the transition. 

3. Selection for posting may be made by name and 

verified by number, eliminating the need for a 

check digit. 

4* Reference to basic files is simple, because 

files are still alphabetic. 

5» The alpha-numeric system is satisfactory for 

electronic-mechanical equipment. 

The disadvantages of alpha-numerical system are: 

1. The assignment of numbers is complicated. 

2. Limitations are magnified on moving into a 

fully electronic system. Increases search time 

and wastes storage capacity. 

3. New number assignment calls for calculation and 

possibility of error. 

4* The alpha-numeric numbering system would increase 

sorting time if more digits are used to provide 

for expansion. 

One factor to be considered concerning account 

coding is that, regardless of the type of equipment used 

now or in the future, many of the above listed benefits 

will be available to any bank using an account coding sys

tem.. 
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During recent years, bankers have developed and pio

neered many new concepts of bank practice in the interest 

of efficiency, economy and customer service. There are 

still areas in which change has been resisted by some 

bankers. Due to the characteristics and potentialities of 

electronic data processing systems, consideration should be 

given to possible modification of practice in those areas 

still feeling resistance from some source. 

Probably the single most controversial subject in 

the depositor accotmting area is the statement format. The 

"bobtail" or condensed statement is received with varying 

degrees of acceptance. The "bobtailed" statement presents 

only opening and closing balances and the total amount 

of debits and credits and the total number of each.33 

It appears logical to believe that two or more statement 

modes of operation may be employed within the same system 

on a continuing basis. For example, condensed statements 

for special checking accounts and detailed statements for 

commercial accounts would be a possible solution to the 

problem. 

If the bank makes provision in its system for de

tailed statements, the alternative of changing to con

densed statements is always available. The exercise of 

this elective will result in a reduction of computer 

33 
'''^ Nabac, Symposium. p» 5g» 
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running, time, as well as reduce the printing time require

ments at month-end peak load periods. 

Bankers are faced with some formidable educational 

problems as they introduce electronic data processing 

systems applied to banking operations. 

The educational program should be directed toward 

three major groups. The first group is the bank's own 

operating people, directly concerned with the operation of 

the equipment,34 as well as others who could assist in in

forming customers and the public. 

Second is the customer group. They must be com

pletely informed. They must be continually reminded of 

the need for their cooperation, especially when the use of 

account code numbers is involved.35 

The third group is the general public, including 

other banks,^^ By showing that it is abreast of the most 

modern developments in electronic banking, a bank presents 

a progressive image to the community. 

To inform these above mentioned groups about elec

tronic data processing, an educational program can be 

34 Arthur R. Greene, "Introducing Your Customers to 
Electronic Banking," Banking. LI (April, 195^), p. 52. 

35 Nabac, Symposium, p. 32. 

36 Arthur R. Greene, "Introducing Your Customers 
to Electronic Banking," Banking. LI (April, 195^), p. 52. 



divided into three basic stages — introductory, installa

tion and follow-up.^7 

Some of the media that can be used effectively in 

this type of educational program are: 

1. Announcement folder. 

2. Identification cards. 

3. Statement enclosures. 

4. Counter blotters. 

5» Lobby display posters. 

6. Thank you cards. 

7* Newspaper advertisements. 

B* Supplementary media. 

A study of the relationship of media to the three 

basic stages will reveal that they fall into their proper 

slots. 

In the introductory stage the bank would use: 

^ announcement folder. This is the first phase of 

the program. It describes electronic banking in simple, 

understandable terms, and spells out the degree of cus

tomer cooperation required to obtain its full benefits. 

It creates the first favorable image of the bank offering 

a new, progressive service to its customers, and to the 

community. It should receive the widest possible customer 

•^^ Arthur R. Greene, "Introducing Your Customers 
to Electronic Banking," Banking. LI (April, 195^), p. 52. 
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circulation* 

Identification cards constitute one of the most 

powerful pieces in the campaign. It is the customer's 

first contact with numeric or alpha-numerics. From it, he 

learns of his account code number. He learns why this 

code number is important. The customer's response to the 

importance of the code number will be greatly influenced by 

the quality of the bank's presentation. 

^obby display posters have been designed to accom

plish a two-fold purpose: announce the installation of 

electronic banking and emphasize the need to use code num

bers. These posters create an effective "atmosphere" for 

the bank's personnel. These posters should be used in all 

stages of the program, and should be replaced when necessary 

to maintain a fresh, clean appearance. 

In the installation stage, use should be made of: 

Statement enclosures. Their distribution should 

follow closely after the issuance of the identification 

card. Preferably, they should be included with the first 

electronically-posted statement received by the customer. 

Newspaper advert is ement s must be designed to tell a 

complex story simply and accurately, not only to the 

bank's customers, but to the public at large. Ads should 

be scheduled to appear with the installation of the syster̂ , 

or before. 
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Counter blotters support the educational campaign 

for numerics. In addition to their normal over-the-counter 

distribution, they also make effective statement stuffers 

as a supplement or follow-through to the lobby display 

posters. 

In the follow-up stage, the emphasis is on the 

continuing campaign to come as close as possible to 

achieving the 100^ customer cooperation necessary in the 

use of code nximbers. More than any other phase of the 

program, this stage dictates the continual utilization of 

every worthwhile medium to achieve that goal. 

Thank you cards actually remind the customer once 

again to use his code number. 

A welcome card is a necessity because, after the 

initial distribution of the identification cards, the bank 

must continue to educate its new customers. A combination 

welcome-identification card will complete the dual job of 

public relations and customer education. 

Each element is important if the bank is to obtain 

the maximum value from its campaign. All are important, 

because only if a bank realizes that an effective plan 

should be complete and continuous, will its program serve 

as a constructive public relations device. 

A carefully planned and continuing customer educa

tion plan will be much less costly, on a per-customer 
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basis, than to pay for the clerical help necessary manually 

to encode, hand sort and process the accounts of customers 

who fail to use their code numbers.3^ Also, the electronic 

data processing system will lose much of its efficiency due 

to the additional work required on those customers who do 

not conform to the system requirements. 

With the development of a common machine language, 

the automation of checking account bookkeeping can become a 

reality. The development of a common machine language 

represents a major victory in research efforts of using 

source documents as direct input for automatic data pro

cessing. 

Behind the development of the common machine language 

is a five-year story of cooperation among banking interests. 

Machine manufacturers, forms companies and printers, by 

pooling their time, talent and resources, have evolved a 

numerical "language" which can be read by every layman 

check-user in the country, can be processed by equipment 

of competitive design, and can be printed on any of the 

four hundred different sized checks in use in the country 

today. 

In mid-December of 195a, the American Bankers Asso

ciation announced that final agreement had been achieved 

3^ Robert Duphorne, "24 Steps to Alpha-Numerics," 
Auditgram. XXXV (June, 1959), p. 19. 
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on a type font known as E-I3-B. This would become the 

comjnon machine language for checks. The development, said 

the American Bankers Association, "is regarded as one of 

the most important events in the history of bank opera

tions."^^ 

How will the common machine language work? Checks 

and deposit slips which are preprinted in magnetic ink 

with account ̂ numbers and other data will be the source 

documents bearing the common machine language. This pre

printed data will appear at exactly the same location, 

according to American Bankers Association standards, so 

that it can be read by equipment of all manufacturers. 

When the checks reach a bank, the dollar amount for 

which they are written will be encoded on them — also in 

magnetic ink — during the proofing operation. They, or 

the deposit slips, then will be sorted automatically into 

any given order by a machine which reads the magnetic 

printing on the checks. 

The principle by which check mechanization equip

ment works is something like that of a tape recorder. The 

American Bankers Association's common language numerals 

are printed in an ink containing ferrous oxide. The mag

netic ink printing passes under an energizing head as it 

39 Arnold E. Keller, "hajor Breakthrough in Iauer 
Processing," Auditgram. XXXY (Î Iay, 1959), p. 11. 
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moves through the sorting machine. This gives the ink a 

charge which can be read by the scanning head as the check 

passes under. The scanning head produces an electrical 

signal which is analyzed electronically and provides re

cognition of the character that has passed under it. This 

recognition directs the check into a hopper similar to the 

hoppers in punched card sorting machines,40 The same re

cognition provides the input for the accounting operation. 

With the final specifications for the common 

machine language presented, the way is cleared for actual 

implementation of the mechanization of check handling. At 

this point, however, it is important to stress the fact 

that such implementation, if it is to be successful, must 

be done in an orderly manner, and carefully coordinated 

by each individual bank with its printer and equipment 

supplier. This readily becomes apparent when one considers 

that automatic check handling equipment will be of little 

use to banks unless a large proportion of checks in circu

lation are encoded with the common machine language. 

Further, the printing of the common machine language must 

be within tolerances capable of being handled by the equip

ment. In addition, such printing and use of encoded checks 

cannot be accomplished without some redesign of check 

40 Arnold E. Keller, "Major Breakthrough in Paper 
Processing," Auditgram. XA/.V (lay, 1959), p. 12, 
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formats. This, in turn, will involve customer education 

and acceptance. 

Closely allied with the development of the common 

machine language is the need for more dependence upon the 

work of other banks. Nearly all banks recheck all work 

received from other banks, despite the presence of accu

rate listings and the knowledge that the information will 

be rechecked again. It seems logical that work processed 

electronically by other banks could be accepted without 

the thoroughness or frequency of re-checking that now 

exiSwS. 

Also, the cost of the electronic equipment involved 

in electronic data processing systems cannot be justified 

in many of the smaller banks. However, it has been pro

posed that three or four banks may band together to oper

ate a service bureau. Here, again, is the need for de

pendence on the work of other banks. Discussing this 

possibility at a past NABAC symposium, Mr. Forde U. Steele 

stated: 

First, it is necessary for eliminating the prejudice 
against having accounting work done outside the pre
mises of each individual bank. How do we overcome 
this attitude? We all know that lack of familiarity 
breeds suspicion and fear. This fear can be over
come if we become familiar with the nature of elec
tronic data processing, if we understand its limi
tations, and if we reach a full realization of the 
manner in which electronic controls can be utilized 

\ 
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to assure that the confidential records of one bank 
can be made completely inaccessible to others.41 

Greater willingness on the part of bankers to con

sider this approach may assist in reducing the data pro

cessing costs inherent in check handling. 

^^ Nabac, Symposium, p. B. 



CHAPTER IV 

APPRAISAL OF THE ECONOMICS OF AN 
ELECTRONIC DATA PROCESSING 

INSTALLATION 

Primarily, electronic data processing is a method 

of operation. It is a new method of operation. It is an 

expensive method of operation. And because it is, there 

may be a considerable lapse of time before it becomes 

available to many banks. It is a complex method of oper

ation; so complex that it requires much painstaking effort 

and concentrated study to fully assimilate in a logical 

manner its many features, abilities, peculiarities and 

ramifications. It also is a comprehensive method of 

operation with the capacity to encompass within its mag

nitude many systems and many more procedures currently 

handled in a number of ways. Finally, it is an ingenious 

method of operation which opens the door to new horizons 

for customer service, management control, bank expansion 

and methods of improvement previously unattainable. 

Since electronic data processing is a method of 

operation that is new, expensive, complex, comprehensive 

and ingenious, the one best approach to it is logically 

through application of the methods technique of applied and 

pure research.42 This approach, when properly handled. 

^2 iJabac, Symposium, p. 12 

40 
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will enable any bank seriously interested in taking a real

istic look to do so through pure research while simultan

eously achieving the maximum in production at a minimum of 

cost as a result of concurrent streamlining of operations 

through applied research. Also, that bank will come to 

appreciate the full degree of potential that electronic 

data processing has for it, and, from that invaluable know-

\ ledge, will be able to determine in terms of today and to

morrow whether electronic data processing is or is not 

feasible from the electronic, operating, accounting control, 

regulatory audit, physical, installation, maintenance, con-

tractural and economic viewpoints. Then, should electronic 

: data processing be feasible, that bank will be in a sound 

position not only to select the most suitable or adaptable 

system available for its operation; but also, to continue 

: from selection through the intricate planning, conversion 

and installation phases into eventual operation most effec

tively. 

Feasibility Study 

Obviously, no one general procedure for determining 

whether or not the installation and use of electronic data 

processing systems is financially justified can fit every 

individual case, but a general procedure is something 

that can be adapted to fit the particular circumstances of 
L 
any given banking problem. 
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The following discussion presents a suggested 

approach to the evaluation of the economics of electronic 

data processing. 

The initiative for investigating the profitability 

of electronic data processing can come from anyone — a 

systems man, an accountant, a consultant, an executive, an 

operating officer — almost anyone inside or outside the 

bank. But because of the size and nature of the expenditure 

involved in installing electronic data processing, the de

cision of whether or not to use electronic data processing 

i should be made by an executive group.43 

This group should evolve a comprehensive and flex-

I ible outline of systems management for positive action. 

This outline should consist of these steps designed for 

positive results: 

1. The objective — what is to be accomplished? 

2. The approach — who is to accomplish the ob

jectives? 

3. The scope — where are the studies to be made 

to accomplish the objectives? 

4. The policy — how are the objectives to be 

accomplished? 

5. The control — when are the objectives to bs 

^^ Nabac, Symposium, p. 14. 
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accomplished? 

These steps should comprise the foundation upon which the 

overall program will be constructed. 

The overall objective of the operations research 

program, as was previously mentioned, is to solve the bank 

operation problem in terms of today and tomorrow. Its 

I first consideration is the customer. Therefore, its end-

product is new and improved services at all times and at 

an economical cost. To accomplish this, the following 

subsidiary programs should be recognized: 

1. Immediate and continuing determination of 

whether the present operations or some others 

are currently the best. 

2. In the interim, to add to present operations 

and help out until the long-range objectives 

are achieved. 

3. Over the long run, to bring about eventually 

among other things a complete electronic data 

processing system for major operations, when, 

as, and if proven feasible. 

Responsibility for accomplishment of these objec

tives is a partnership obligation of top management and 

operating management, executed by means of a methods and 

research department created for that purpose. 

The area of investigation, or the scope for the 
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fulfillment of the objectives, is the entire operation of 

the bank. Each subsidiary program, while essentially 

methods in nature, varies from the others to the degree 

that it is geared to appraise that operation. In other 

words, the immediate, continuing and interim programs em

ploy the methods techniques, largely of applied research, 

whereas the long-range program is concerned mainly with 

pure research into the unknown. 

Policy furnishes the guidance needed in the wide 

range of subjects that the three subsidiary programs in

clude. While it is mostly for internal direction, the 

following points of policy are paramount in importance: 

1. The program should be sponsored by the presi

dent. 

2. The program should receive full support of top 

management on a continuing basis. 

3. The program should be directed by a qualified 

officer. 

4. Management teamwork in the solution of prob

lems should be employed in the program. 

5. The program should encourage employee partici

pation in subsidiary programs. 

6. The program should assure staff security 

(announcement for all concerned that no employee 

will lose his or her job or suffer any loss in 
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seniority rights in the event his or her posi

tion is changed or eliminated as a result of 

any of the foregoing programs). 

7t The program should provide staff opportunities 

(availability of staff and facilities to provide 

new services heretofore not feasible to render). 

Control, which welds together approach, scope and 

policy as a united force for the accomplishment of the ob

jectives, flows from, the committee. This committee meets 

frequently with the research officer. During such meetings 

the research officer advises the group of the progress being 

made by the methods and research department in the three 

subsidiary programs, introduces major recommendations for 

consideration or finalization, and outlines contemplated 

future courses of action. The committee gives the research 

officer the full benefits of its thinking upon the perti

nent subject, and, from the facts presented, renders any 

decisions it considers mandatory to further progress for 

the achievement of the objectives.44 

With the foregoing master design as its guide, the 

methods and research department will begin the feasibility 

study. The activities of this department can be divided 

into several distinct phases, such as analysis of existing 

44 Nabac, Symposium, p. 15. 
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'procedures, identifying usable equipment, determining prof

itability of system, reporting action on the report, prep

aration for installation, installation and conversion, and 

follow-up and continuing evaluation. 

Analysis of Existing Procedure 

The first phase in the feasibility study is to make 

an analysis of existing procedures. The principal objec

tive of this step is to define the processing requirements 

and to provide a foundation for constructing the electronic 

data processing system. Also, 

The experience of some companies who have made 
feasibility studies indicates that the procedural 
improvements and resulting cost savings derived 
from this step more than pay for the study, even 
if the eventual decision is against acquiring 
a computer.45 

In determining the processing requirements, the 

first thing to do is to identify the applications in which 

electronic data processing might be used. For each appli

cation the available input and desired output must be 

decided upon, and the block diagram prepared. Then, for 

each application, the desired input and output must be de

scribed in automatic computer terms. Taking the applica

tions, the block diagram must be evaluated to estimate 

45 Nabac, ^vmposium. p. 1^. 
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program length, which is pertinent information in deter

mining storage requirements. 

Identifying Usable Eouipment 

Using the data compiled in the first phase, it is 

now possible to evaluate the available equipment and elim

inate from further consideration those computers that do 

not meet the requirements. Some of the items to be in

cluded in the elimination process should be as follows: 

1. Determine the storage requirements. The stor

age available should be at least 20^ larger 

than the requirements set up in the first 

46 
phase. 

2. Evaluate the equipment that is being considered 

from the standpoint of input and output require

ments. 4*7 Here the volume to be processed is 

important, since in the depositor accounting 

application thousands of items are processed 

daily, even in .the small country banks. 

3. The total length requirements of an application 

should be converted into computer time data and 

^^ Chapin, An Introduction to Automatic Computers. 
p. 160. 

47 Ibid., pp. 160-161. 
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this requirement should be considered when 

evaluating the operating speed of the "hardware." 

4. Finally, an evaluation should be made of the 

variety of commands available and the speed of 

execution of the commands. 

Determining Profitability ̂ f System 

In determining the profitability of electronic data 

processing, it is necessary to consider the extent and the 

cost of present manual or mechanical procedures that will 

be eliminated by the electronic data processing system. 

The next step involved is the selection of the type of 

equipment and the determination of how many and what types 

of equipment are needed, and specifications established con

cerning the auxiliary equipment. Also at this point the 

feasibility team will analyze the proposed work load 

schedules to ascertain the amount of unused time available 

on each piece of equipment. This time represents the po

tential available for purposes of future expansion. The 

analysis of the work load schedule will supply needed in

formation concerning personnel requirements of the elec

tronic data processing system.4° For example, the team 

will determine how many machines need to be manned, how 

4^ Wallace, Economics of Computers, p. 46. 
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many will be running simultaneously, and whether several 

machines can be manned by one person. 

Mr. Frank Wallace of Peat, Marwick, Mitchell & Co. 

included the following items in his discussion of the prof

itability analysis: "Personnel requirements other than 

those needed to physically operate the equipment must be 

determined. These include such positions as control 

clerks, tape librarians, and so forth."^^ 

Another area of cost to be considered involves the 

costs of preparing and installing the computer. These 

costs are of a preparatory nature and are usually amortized 

over a five year period.^^ Due to the magnitude of these 

preparatory costs, it is important that they be included. 

In addition to the above mentioned items, there are 

other significant factors to be evaluated. They include 

possible air-conditioning installations, annual costs of 

site occupancy, power consumption, furniture, paper forms 

and maintenance. Such factors as availability of capital, 

projected amortization rate and general bank policy con

cerning the purchase of fixed assets must be examined in 

connection with the possibility of purchase or lease 

arrangements. 

49 Wallace, Economics of Com.puters, p, 46, 

^^ Ibid., p. 47. 

TEXAS TECHNOLOGICAL COLLEGK LUmAiO, 
»-'̂ «K<)CK. TEXAS 
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The comparison of the cost analysis of the proposed 

system with the manual or mechanical procedures eliminated 

iwill indicate which of the systems can process data less 

expensively. 

This does not necessarily mean that the least 

costly system of data processing must be adopted. Other 

ibenefits must be given some thought. For example, how 

much is it worth to a bank to be able to reduce its de

pendence upon large numbers of young girls just out of 

high school, whose prime ambition in life is to find a 

husband and begin raising a family? Further, how much is 

it worth to a bank to know that its bookkeeping is as 

nearly accurate as machines can make it? How much is it 

worth to have work performed quickly and on time, and for 

management to have up-to-the-minute activity and statisti

cal information? 

It is difficult to assign a value to these advan- (j'^ 

tages. Yet, it seems entirely possible that the economic 

justification of electronic data processing will have to 

come from these areas, rather than from actual cost saving. 

As stated by Mr. Forde U. Steele, "There is a growing 

realization that those companies v/hich have installed 

large electronic data processing systems have not yet real

ized the cost savings that were originally anticipated."^^ 

/ , 

51 Nabac, Symposium^ p. 5. 



51̂  

Reporting and Action on the Report 

The feasibility team is now ready to draw its final 

conclusions and make its recommendations to the executive 

icommittee in the form of a report. This report should in

clude clear, specific recommendations of the proposed 

action, if any, that should be taken to acquire, install 

and use an electronic data processing system for the pro

posed applications. Also, the report should include a 

summary of the proposed system changes. 

The report recommendations should be supported by 

a thorough cost analysis. Also, a time schedule should be 

included in the report for the conversion of the present 

systems to the proposed systems. 

After a careful study of the report, the executive 

group will either accept or reject the team's recommenda

tion. In the event of rejection, the executive group 

should examine all suggested changes, to determine if any 

of these changes might be applicable to the bank's opera

tions, even in the absence of a computer installation. 

If the executive group accepts the proposed system 

recommendations, it should issue specific instructions 

that the report's proposals be carried out. Also, any 

additional deadlines thought to be necessary should be set. 

Specific responsibility should be assigned for carrying out 
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the recommended system conversion. 

fp^pa^^t^o;fi io^ Installation 

Assuming that the executive group has accepted the 

feasibility team's recommendations, to acquire and install 

electronic data processing equipment, the bank will begin 

preparation for the installation. The first step will be 

to inform employees on any changes in their jobs resulting 

from the new system. Next, the actual programing of the 

applications should be performed. Usually the best pro

cedure is to program the simplest applications first, thus 

giving the employees valuable experience in working with 

the simpler cases, which can be put to profitable use on 

the more difficult applications. The third part of the 

preparation for installation deals with the actual site of 

the installation of the equipment. Such factors as space, 

arrangement of equipment, wiring requirements and air 

conditioning facilities should be provided. 

Installation and Conversion 

The actual installation involves taking delivery, 

making the physical installation and acceptance testing 

after installation and the de-bugginjg of programs. 

^^ Chapin, An Introduction to Automatic Computers, 
p. 173. 
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The second part of the installation consists of 

making the conversion to computer use. Generally speaking, 

it is wise to convert only one application at a time, 

starting with the simplest on®. It is also wise to operate 

the old system and the new system together, until manage

ment and the operative staff become convinced that the 

system's performance is acceptable in the application. 

Once the new system is doing the job acceptably, 

the old system should be dropped. Personnel not absorbed 

in the new system should be transferred; stocks of obso

lete forms should be scrapped as soon as possible; and 

disposition should be made of the replaced equipment.^^ 

Follow-Up and Evaluation 

When the old system is entirely eliminated, a sys

tem of continuing investigation and review should be in

stalled. Usually, improvements will be readily visible, 

especially as business needs change. 

Also, the efficiency of the system should be evalu

ated frequently. Information should be assembled on the 

cost of using the new system, and this cost compared with 
I 

the proposed costs as projected by the feasibility team. 

^^ Chapin, An Introduction to Automatic Cor^ruters. 
p. 177. 
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Any extensions, combinations and integrations of the elec

tronic data processing system should be thoroughly analyzed 

by systems people and the bank operating personnel before 

they are made a part of the existing system* 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

A summary of the approach to electronic data pro

cessing in the banking industry should include the follow

ing points. 

First, management has the job of analyzing its 

entire operation and taking into consideration any indi

vidual characteristics of the bank that might affect the 

accounting requirements. Any possibilities of eliminating 

work, adopting short-cuts, and improving general overall 

efficiency should be thoroughly investigated in an attempt 

to realize pre-computer savings. 

Second, electronic data processing necessitates an 

overall systems concept. Computers have enormous capacity; 

they are also very costly and can be economical and prof

itable only if used to approximately full capacity. There

fore, the bank should carefully select equipment, after 

considering the overall ultimate needs of the bank. 

Third, in considering electronic data processing 

and various types of equipment, it will be necessary to 

accept certain new concepts in the banking industry in 

order to attain maximum utilization and efficiency from 

the system. Some of these concepts are depositor account 

coding, reexamination of traditional bank practices, and 

55 
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the need for industry compatability. 

Fourth, the actual economics of the proposed system 

should be determined by the feasibility study. The feasi

bility study should include study and analysis of existing 

procedures, available equipment, cost analyses of proposed 

systems, and reports of the study and reconimended action to 

be taken. 

Fifth, in the event of a decision to convert to 

an electronic data processing system, much attention should 

be devoted to an educational program directed toward em

ployees, customers and the general public. Also, prepara

tion for the installation should include physical consider

ations such as space, supplies and miscellaneous equipment. 

After the installation and conversion to the new system, a 

continuing follow-up and evaluation program should be de

veloped that will permit frequent review of the efficiency 

and revision of the system's deficiencies. 

It is not an exaggeration to say that the entire 

banking industry is vitally interested in the development 

of equipment and systems to meet banking needs. Some of 

the large banking organizations have done considerable 

research in attempts to develop special purpose machines 

for their own banking applications. Probably the best 

known example of this work has been the activities of the 

Bank of America and Stanford Research Institute in 
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developing the ERMA system. 

One of the results of the efforts of the larger 

banks is found in the fact that about every known type of 

equipment manufactured is now being tried in banks all 

over the country. The significance of this is that none 

have been adapted for the banking industry to meet all of 

its complex needs. If this is to be done, it will be 

necessary to develop a standardized banking system where-

ever possible. 

While much information is available about banking 

in general, and often about the detailed operations of 

some individual banks, no organized body of knowledge has 

existed covering all of the variety of ways in which bank 

operations are conducted. For example, research has shown 

some fifteen to twenty different systems of demand deposit 

accounting in use today. ̂ 4 There have been no common 

standards of performance. No general yardstick can exist 

without some general criteria for evaluating the efficiency 

of present performance. 

One of the present objectives of the industry 

should be to develop sound criteria for system evaluation 

and improvement, and standards for the evaluation of the 

feasibility of changing to electronic data processing. 

54 F. Byers I iller, "Automation Trends in the 
Banking Industry." Auditgram. XXXV (Lay, 1959), F* ^ 
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The realization of this objective would be equally bene

ficial to banks of all sizes. 

In accord with this objective, Mr. Edward T. Shipley 

stated in a recent article that. 

Before any move is made in the field of mech
anization or the application of electronics to our 
present operation, it is essential that all of us 
know our present costs of operation to determine 
that degree of mechanization which we can afford.55 

In the same article Mr. Shipley emphasized that 

bankers must know their costs and be able to measure the 

efficiency of their present operation.56 

Observation would indicate that there should be two 

major approaches to adapting electronic data processing to 

banking operations. First, specialized machines should be 

developed that will be able to process the terrific volume 

of paper work at the desired speeds. Second, emphasis 

should be placed on techniques that will eliminate as much 

paper work as feasible. 

One author has very adequately stated the cui-rent 

status of automation. He said. 

The term automation has assumed a great deal of 
glamour in the opinion of many bankers. There seeins 

55 E, T. Shipley, "Preparing for Autom.ation," 
Auditgram. XXXV (July, 1959), p. ̂ . 

5^ Ibid., p. 9. 
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to be a general assumption that with the equipment 
available and that proposed for the immediate 
future, Utopia is about to be achieved in the 
clerical'function of the banking industry coast 
to coast, regardless of the size of the bank in
volved. 5 7 

Many bankers have been led to believe that a com

plete system can be purchased or rented, and with the in-

stallation of the system all of their headaches and problems 

will be eliminated. 

Thus far, the work and research has been most en

couraging and the responses of the banking industry have 

been gratifying, even though the first efforts at develop

ing standards have been limited to the area of demand 

deposit accounting. 

It should be emphasized that these advanced elec

tronic data processing systems, applicable to all phases 

of accounting work in all sizes of banks, are still a long 

way in the future. There is a great deal of work to be 

done before the banking industry will be able to make the 

move into the advanced stages of electronic data processing. 

5*7 E. T. Shipley, "Preparing for Automation," 
Auditgram. XXXV (July, 1959), p. ^» 
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APPENDIX 

A. Automation of Depositor Bookkeeping 



FULLY AUTOMATIC BOOKKEEPING WITH THE 
IBM 650 

The following depositor bookkeeping system is de

signed for the IBM 65O with magnetic tape storage instead 

of the Random Access Memory Unit.* 

A few facts concerning the 65O magnetic drum data 

processing machine will be of interest. This machine was 

first announced in July, 1953; three years later, the 

500th machine had been installed. The majority of these 

machines are used for punched card processing with both 

punched card input and punched card output. The internal 

drum storage capacity of the machine incorporates either 

10,000 or 20,000 digits of information depending upon the 

machine ordered and the price which the user is willing 

to pay. The approximate calculating speeds of the machine 

include 76,000 additions or subtractions per minute, and 

divisions utilizing 20 digits in the dividend and 10 in 

the divisor at the rate of 3,700 per minute. 

Magnetic tapes and the 407 printer were introduced 

as added components in May of 1955, and the Random Access 

Memory Unit was added in September, 1956. 

The magnetic tape files utilized in conjunction 

with the 650 provide an extremely compact storage of 

*The following material has been adapted from a 
speech by Vx^ Edward T. Shipley. This speech was given on 
May 22, 1957, at the Eighth Northern Regional Convention of 
NABAC. 
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virtually unlimited information through the interchange of 

^apes. Record and data reading to and from the 65O 

through the model 727 tape readers is extremely fast and 

accurate. Reading and writing speeds are at the rate of 

75 inches of tape per second. As each inch of tape may 

contain as many as 200 digits of information, it will be 

realized that 15,000 digits can be read or written with 

maximum programming. An entire reel of 2,400 feet of 

tape can be scanned through the computer in six minutes. 

With this brief explanation of the equipment and 

its capacities, the adaptability to the bookkeeping oper

ation of a commercial bank can now be explored. 

The checking accounts in the bank should be numbered, 

and imprinted checks distributed to all customers. This 

account number is a six-digit alpha—numeric system with a 

check digit. 

For machine posting this data is punched into cards 

using an adding machine keypunch combination punching five 

documents into a single card. This field length for each 

document is 16 columns consisting of six columns for the 

account number, one for the check digit, and nine for the 

amount. In the event that a check is received which will 

require more than nine columns, it must necessarily be 

processed as an exception. 

With this l6-column field, five documents will 
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fully utilize the capacity of an SO-column card. After 

experiments with the adding machine keypunch combination, 

the conclusion is that the punching of 1,000 documents 

per hour can be anticipated as a satisfactory standard of 

performance. Debits and credits are punched separately 

and batch control totals developed on each as the punching 

takes place through the facility of the adding machine 

part of the add punch combination. 

As the items are received from the proof department 

they are fine-sorted and account numbers inscribed on 

those unnumbered documents which are received. All of the 

checks and deposits m.ust be fine-sorted somewhere during 

the course of the bookkeeping program. The logical place 

for this fine-sorting is immediately following the proof 

operation and prior to the punching operation in order 

that some scanning can be made of all documents before 

punching, and to insure that account numbers are present 

when the punching takes place. 

The equipment for this operation includes the 650 

computer with its power, control and immediate access 

storage units, two 727 tape units, one 407 accounting 

machine, and one 523 summary punch controlled through the 

650 and the 407 accounting machine. 

The 407 accounting machine is used for all card 

input as well as printed output, whereas the 727 tape 
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units are used for the input data covering records through 

the prior day, and for current record storage. Output is 

through the 4O7 accounting machine, the 523 summary punch, 

and the second 727 tape unit. The input speed of the 407 

is 150 cards per minute which, through the utilization of 

five field cards, permits the introduction of 750 trans

actions into the system every minute. 

Checks received from the proof department are fine-

sorted manually as they are received. Unnumbered items 

will be account-numbered during this operation by the use 

of cross-reference files. This fine sorting of documents 

will be materially improved with the imprinting of checks 

in magnetic ink and the use of magnetic ink sorters. If 

the bank is using magnetic sorters, this numbering will be 

encoded with magnetic ink by the 4^0 imprinter. If mag

netic sorters are not used, the account number will be 

manually written on each item. 

Upon receipt of all items from the proof department, 

the checks for the commercial accounts under separate con

trols are screened for stop payments and delivered to 

adding machine operators equipped with conventional adding 

machines incorporating an item count. Debit totals are 

determined for each account having more than one check and 

an item count of these debits is determined simultaneously. 

Tapes listing the items and including the item count are 
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attached to each company's checks and these checks are then 

delivered to the add punch operators. 

In the meantime, all deposits and all checks on per

sonal accounts will have been processed by the add punch 

operators. These units, consisting of an 026 keypunch and 

an adding machine combination, were selected for this oper

ation because of the increased speed of punching over a 

conventional keypunch, and because they develop simultan

eously a proof of the accuracy of the amount punched. 

With the batch posting of commercial accounts, four of 

these units will handle a daily volume of 42,000 items. 

Following the punching of the cards and the proof 

of the control totals, these cards are ready for the ini

tial pass through the computer. For this operation there 

is loaded into the memory drum of the computer, in addi

tion to the program, cards representing the stop payment 

orders on personal accounts, and cards containing informa

tion pertaining to any accounts on which hold orders or 

attachments have been received. 

As the transaction cards are read through the card 

feed of the 407, the computer compares the account number 

with the check digit to determine the accuracy of the 

account number punching. Simultaneously, sequence check

ing of all of the documents is accomplished to determine 

that the fine-sort has been accurate. Throughout the 
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following operation, posting, correct sequence of all 

documents makes possible maximum machine efficiency. At 

the same time, the 407 accounting machine totals the 

amounts punched in the cards to insure that the amounts 

punched by the add punch agree with the listing prepared 

at that time, as it is conceivable that a punch error 

could occur between the adding machine keyboard and the 

punch mechanism of the 026. 

During all of this operation, the 65O computer is 

also comparing each debit transaction with the stop pay

ments stored on the drum of the computer and the hold 

orders or court attachments which may be recorded there. 

Any exceptions noted by the machine during this process 

result in the emission of a card through the 523 summary 

punch attached to the 407, indicating the account number, 

the amount of the item and the type of exception. 

The exceptions emitted through the 523 must be ex

amined and the necessary corrections made to the punched 

cards representing transactions or to the control figures 

where such is indicated. Through the medium of punched 

cards, corrections of incorrect account numbers or items 

out of sequence can be accomplished with extreme ease, 

whereas similar corrections in a continuous punched paper 

tape would be extremely difficult to accomplish. It was also 

for these corrections that the type 026 printing punch was 
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adopted instead of the type 024 which, though it cost less 

rental, had no printing facility. 

The deposit cards are then again entered into the 

computer through the 407, while the magnetic tape con

taining all data through the prior day is simultaneously 

introduced. The account records on the magnetic tape are 

maintained in the same sequence as are the current trans

action cards. 

For personal accounts the tape record contains the 

following information; the account number with the check 

digit, an abbreviated name, the opening balance for the 

current statement period, the accximulated debits and the 

number of debits for the current statement period, the 

accumulated credits and the number of credits for the cur

rent statement period, the current balance on the account, 

and the low balance for the current statement period for 

the computation of service charges. It also includes a 

code indication of the existence of a stop payment or hold 

order. 

In addition, space is provided in each record area 

for today's deposit. As the commercial accounts will re

quire more detailed information on their monthly state

ments, debits will be recorded for the total of each day's 

work and the credits recorded individually. Here, again, 

the flexibility of record length permits this operation on 
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magnetic tape. 

As the current day's deposits are fed into the 

machine they are recorded in the blank area provided on 

the tape, but no change is made in the balance, nor is a 

Journal produced of these transactions. 

Following the recording of the credits, the debit 

transaction cards are then fed into the machine simul

taneously with this tape containing all posted data through 

yesterday and today^s deposits in memorandum form. As the 

debits are processed against the tape the computer will 

test to determine that the debits can be paid against the 

existing balance without utilizing the deposits of the 

current day. If the debits can be paid in this manner the 

balance will be updated by both the deposits and the checks 

with the entire new account record being written on the 

second 727 tape unit on a fresh tape. 

If, on the other hand, today's deposit is required 

to make the checks good, a card v;ill be emitted through 

the 523 as a warning of the possibility of uncollected 

funds, but the account is updated by both the deposits 

and the checks anyway, and this information incorporated 

on the new tape being prepared by the computer. If there 

are not sufficient funds on deposit to pay the item, the 

balance is carried forward unchanged and a card emitted 

through the 523 coded to indicate an insufficient funds 



__ 71 

item. This warning system through the 523 will flag those 

accounts which require watching, highlighting the possi

bility of uncollected funds or check kiting. 

Simultaneously with this updating operation on the 

tape, the printing mechanism of the 407 accounting machine 

will be utilized to produce a combination journal and trial 

balance of all accounts, listing the account number, the 

customer's name, the debits paid today, the credits received 

today, the current balance, and a stop payment or hold sig-' 

nal. Sixty characters are required for each such recording, 

which means that all data pertaining to two accounts will 

be- printed on a single line, thus listing some 300 accounts 

per minute on the accounting machine, which speed will only 

be reduced by the machine cycles necessary to emit cards 

through the 523 in the check posting routine. This trial 

balance is produced in multiple copies which are distrib

uted throughout the bank as a point of reference for the 

payment of checks or determining information concerning a 

given account. 

The production of a new tape daily will permit the 

insertion of new accounts in their proper sequence, thus 

permitting an ease of location of accounts on the trial 

balance listings. 

Statements on personal accounts are prepared in 

abbreviated form on a cycle basis. Statements on 
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commercial accounts are prepared in semidetailed form at 

the close of business on the last business day. During 

the printing of the statements on the individual accounts 

the service charge is determined and posted, thus putting 

all service charges on a current basis and incorporating 

on the statement itself the factors on which the service 

charge is based. This means that incorporated on the 

statement form is the account number, the opening balance, 

the low balance for the statement period, the accumulated 

total and number of debits, the accumulated total and num

ber of credits, the service charge for the period, and the 

final balance. 

The accounting data is placed on the statement from 

the information recorded on the tape. The statements are 

addressed by the name and address deck of punched cards 

which are fed into the feeding mechanism of the 407 

simultaneously with the tape processing operation. 

These statements are photographed together with the 

checks and deposits prior to their return to the customers, 

permitting the retention of a complete record of all the 

data posted to the customers' accounts within the bank. 

This then becomes the permanent record of the bank of the 

ledger activity. Prior to this filming, the accumulated 

trial balances and journals for each day's work are avail

able in the bank. 
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This posting is done on the day of receipt of all 

checks and deposits rather than the fully deferred posting 

system. This means a swing shift operation with all of 

the inherent problems. On the other hand, the reduction 

in the required number of personnel makes this swing shift 

operation an easier accomplishment as the remaining jobs 

are up-graded considerably over the present bookkeeping 

jobs. This up-grading permits higher salary ranges and 

more attractive jobs. 








