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ABSTRACT
ADAPTABILITY OF ELECTRONIC PROCEDURES
TO BANK DATA PROCESSING -

by Karl M. Skousen

- Banking history reveals that a sequence of various
instruments and devices have been used to aid in banklng's
recoré-keeping functions to meet changing circumstances,
With the economic upsurge following World War II,'cheoks
and checking accounts increased at ah unpreoedéhted rate.
The physical magnitude of the volume of checks and acoomQ
banying cost lnoreases caused bankers to search for ways
to handle them through utilization of electronic data proo-
essing equipment, As a consequence, a number of questions
arlse., Some of these questions are: (1) can electronic
equlipment be physically adapted or developed to meet the
data processing needs of most banks? (2) can banks econo-
mically and organizationally make wiﬁe use of eleotronioc
data processing? and (3) what are the organizational,
managerial and hhman implications of banks' conversion to
electronic .data processing? |

An electronic oomputef for account updating and figure
manipulation 1s only one component of a functional EDP sys-
tem.. Banks need also a means of converting transaction data
to macqine language, and a method of expediting the flow
Of ohecks through the banking system. The major requirement,
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therefore, is for equipment that can "read"'original source
documents. The development of magnetic 1nk character recog-
nition (MICR) and electronic sorter-reader-converters has
made machine character sensing possible, and has greatly
enhanced check transfer. |

Electronic computers, sorter-reader-converters and
other machines comprising the equipment of an electronic
data processing system are costly. This factor has thus
far limited EDP systems to relatively few of the qountry's
larger banks. However, new computer systems, specifically
designed with bénking's speclal problems in mind, are rmow
being marketed., The availlabllity of these .smaller and less
costly systems has increased about ten-fold the number of
banks whioh may now find electronic data processing feasible.
Furthermore, the benefits and advantages to be derived from
electronic computer use is being sought by the smaller banks
through computer sharing. Two methods predominate: ’Jointly
owned facllities, or the rehtal of computer services.

When the first method 1s followed, cooperating banks
establish a separate computer center and equitably pro-rate
operating 6osts to the center users. When the second method
is followed, computer service bureaus provide data-processing
rental services. Such services may be received from: (1)
correspondent banks having electronlic equipment, (2) oohputer
owners in other business industries, (3) service centers
operated by electronic equipment manufacturers, (4) independ-

ently owrmed service bureaus, or (5) service bureaus
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established and operated in conjunction with an existing
bankers! or bank clearing-system organization.

Application of ‘EDP to banking activities has insti- |
tutional implications as well as human ones. For instance,
bank internal organizations will probably be changed as
clerical funotlons are centrallzed and customary functional
lines become blurred. Clerical manpower requirements will
be changed, space for processing and storage of data will
be reduced, and communication and check transfer methods
will ligely be altered, Principally, the management areas
(and hence institutional and human ones) which will be most |
affected are: (1) decision-making, (2) planning and operation,
(3) human relations, and (4) institutional growth and/or
survival (especially for smaller banks).

(1) Decision~-making~-It seems reasonable to expect
that less time will be required for routine decisions, with
computers programmed to make many of them, Greater auto- |
maticity should result in fewer orises in operations. Hence,
the need for middle management will likely decline. There-
fore, over time, a probable shrinking of middle management
is visualized. Since it is possible to maintain more infor-
mation 1n‘more detail, management will have access to a
greater range of factual data, and will need to rely less
on intuition.

(2) Planning and operations--Timely and relatively

accurate forecasts and projections can be made through
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problem and alternative project simulation. Therefore,
management will be able to take preventive control action
rather than having ﬁo rely on corrective action. Indi-
viduals, freed from time-consuming routine duties, will
have time to think and to plan, rather than merely to
react to the environment.

(3) Human relations--Equipment will do more work now
being done'%y clerical employees. Consequently, some per;
sonnel dlsplacement wlill take place, with adjustments and
re-training required. However, expanding services and
increased demand will require more people. Furthermore,
computer centers will have to be staffed with qualified
technical personnel. In addition, customer relations will
continue high in importance; as new methods are introduced
that alter customary practices or make new forms necessary,
customer acceptance must be generated.

(4) Institutional growth--Competitive advantage may
result from lower per uﬁit costs. Large volume capaclty
of computer systems may also induce some banks to seek
further per unit cost reductions through merger. As a
result of these two factors--competition and merger--smaller
banks may find survival difficult. Some may be engulfed
by larger banks, whlle others may simply cease to eiist.

Internal and independent auditors are likely to
enoounter new challenges in EDP, Baslcally, these challenges

fall into two categories: internal control and the
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disappearance of audit trails. In some cases, customary
auditing techniques will require modification{ or they must
be dlscarded and replaced with newer measures that are
sultable to computer systems,

Electronic researchers predict an exclting stream of
new technlcal developments. Some of these developments
hold great pfomise for banking and foretell changing methods
of paper handling and data processing. One suggested
possibility would see the establishment of a single national
records center., Utllizing universal account numbers, the
checklng accounts of all depositors in all banks would be
mainéained on giant (capacity, not necessarily size) com-
puters. Through electronic communication and teleplcture
networks, immediate acocess could be had from any bank in
the nation. Checks would be. stored. by the bank where pre-
sented. A second possibility would see the by-passing of
check~-writing procedures. After establishing identification,
transaction detalls would be transmitted directly and
immediately from point of origination to a record center
where accounts:would be automatically posted. However,
radical changes probably will not be the rule; the banking
industry, by its nature, accepts changes only gradually.

Though accompanied by many problems, and initilal
high cbsts, more and more banking firms are finding elec-
tronic equipment and procedures adaptable to thelr data

processing.needs. For the smaller banks, continued use of
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seml-automatic equipment will prevail until either some form
of computer sharing i1s vliewed as advantageous, or until new
developments and decreasing costs make individual instal-

lations economically feasilble.
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CHAPTER I

INTRODUCTION

Bankers have long felt the need for mechanlcal assist-
ance in processing the large number of documents they are
required to handle. As a result, a number of document
processing and computling machines have been designed and
produced specifically for banking; still others have been
successfully adapted to banking requirements. As the num-
ber of customers and the check volume per customer has
increased, so has the need for newer, faster and more ade-
quate equipment.

The present study 1s prompted by the efforts of banks
to meet the continuing expansion of check usage with more
efficlent means; and by the need to find means and tech-
niques that are sufficiently uniform to promote the effi-
clency, adequacy and effectiveness of the central banking
system. Whlle each bank's situation is unique, because
of locality, organization, circumstances, and so forth,
there i1s a thread of simllarity which can serve as basis

for search for broadly applicable data processing methods.
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Purposes

The immediate purpose of this inquiry i1s to try to
find séme conclusions about the adaptability of electronic
data processing procedures to bank data processing. The
need for such an 1lnvestigation arises because there appears
to have been, as yet, no determination as to how banks can
best process most efficiently the flood of documents, and
because, wisely or not, many banks have sought the answer
in EDP (electronic data processing). To accomplish this
end, data processing problems assoclated with modern day
banking will be reviewed, previously used data processing
methods and systems will be commented upon, and a repre-
sentative number of currently operating data processing
systems will be described and reported.

For purposes of this study, electronic data pro-
cessing equipment will be limited to those machinery sys-
tems employing a "stored program," the distinguishing
feature of an electronic computer. However, semi~automatic
systems cannot be completely excluded from the discussions
that follow, as they play an important role in current
data processing practices in many banks. Furthermore, a
number of questions, subsidlary to the first, are raised
which could not be answered without discussing to some
extent the varilant machinery methods presently used by
banks. This study willl also be directed to a few of

these. They are:
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1. What systems, other than electronic equipment sys-

tems, are available to banking firms which will make compet-
itive survival possible?

2, If present data processing systems are inadequate
or not adaptable to the needs of all banks, what must be
developed to meet thelr needs?

3. What steps have been taken to advance bank data
processing and document handling?

4, What organizational and personnel implications,
real or fancled, are there in automating bank activities,

and what can be done about them?

Methodology

The source data used for this study included numerous
articles which have appeared in various banking magazines,
accounting publications, theses prepared by students of
The Stonier Graduate School of Banking, bank information
énd publicity releases, manufacturers' equlpment brochures
and other publications.

A number of personal interviews were arranged, usually
with officers and key personnel of data processing facilitiles.
Operating systems were studied to become famillar with bank
data processing practices and procedures, and equlipment con-
figurations and their operations.

These various sources of information, all dealing

with sbme phase of bank automation, have been used in this
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study to arrive at some conclusions regarding the extent
to which electronic equipment and procedures are adaptable
to the data processing needs of banking, an aspect of bank

automation not specifically dealt with heretofore.

Scope of the Study

An original objective of this study was to inquire
into the internal management relations and financlal
aspects of a bank's conversion to electronic data proc-
essing. Cost studies were to have been made, extensive-
ness and appropriateness of feaslibility studies reviewed,
and other internal management implications explored. For
source data, real bank situations were to have been studled.
However, a wall of "no comment" was encountered on these
issues. Therefore, even though the writer considers such
aspects of an EDP installation to be of vital importance,
they will not be dealt with at any length.

This study 1s not intended as an historical treatise
on banking. Yet, previously-used recording devices and
instruments are of interest in that they contributed to the
development of progressively newer equipment. Therefore, a
review of some of these devices will be given.

Two innovations are of special interest because of
their éontribution to currently used machine systems in bank-
ing and willl be discussed in greater detail. One of these
is the adding machine and the part played in 1ts inventilon
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by an ex-banker, whlle the other is magnetic ink character
recognition (MICR). The latter permits checks to become
not only negotlable instruments, but also original source
documents which can be machine handled and "read." There-
fore, its development was of major importance in effectively
utilizing electronic data processing in banking.

A portion of the early discussion will relate to
banking problems engendered by economic growth and expanded
usage of checks, Searching for solutions to these problems,
bankers began studying and evaluating different available
data processing systems, but especlally electronic systems,
principally because of their reputed speed and accuracy.
Therefore, this study will concentrate on the application
of electronic equipment and data processing procedures to
the bookkeeping functions 6f banking operations.1 However,
procedures and equipment of other data processing systems

currently in use by banks will also be discussed.

: lprinciples of Bank Operations (New York: American
Institute of Banking, American Bankers Association, 1956),
pp. 83-84. "The term 'bookkeeper' has developed a somewhat
speclal meaning in banking circles. The actual bookkeeping
operations of a bank, involving asset and liability and
income and expense accounts, 1s usually referred to as the
work of the general books or general ledger. In banking,
when we say bookkeepers, or bookkeeping, ordinarily we are
referring to the personnel or the function of handling the
detalled subsidiary records of the deposit 1liabllity accounts
on the general ledger. For instance, the bank's liability to
its depositors must be divided on the general books into two
or more parts under such headlngs as Demand Deposits and Time
Deposits. Each class of deposit liability is carried under
a single total.

The maintenance of the individual depositor's record
that comprise the single totals appearing on the general
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‘Anything as new and radically different as electronic
data processing will have far reaching effects. Therefore,
some of the implications of electronic data processing, both

present and future, will be reviewed and commented on.

Organization of the Study

Since data processing problems of a bank are in some
respects unique and pecullar because of the large number of
repetitive, routine type transactions involved, a background
to data processing problems in the particular context of
banking will be presented in Chapter II. Included in the
discussion will be an analysis of banking's present paper
problems.

A second phase will begin with a definition of data
processing and will reflect upon problems assocliated with
clerical force growth, some of the repercussions of change,
why more efficient data processing 1s considered necessary,
and clerical department requirements for banks, with specilal
inquiry into the need for data processing flexibllity.

A third aspect of this chapter will be concerned with
the dynamics of growth. Included herein will be discussions

books 1s the bookkeeping function. For example, in the case of
the 1liability account Demand Deposits, the general books are
concerned only with the total of deposits made each day and the
total of checks pald each day. The bookkeepers, however, must
record each 1ndividual transaction by posting each individual
deposit ticket and each individual check to the proper customer's
account. Sometimes this activity 1s known as keeping the
individual ledger, but perhaps bookkeeping 1s the term most
frequently used.
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of banking's changing personnel situation, problems
engendered by the growing flood of checks, the impact of
a profit "squeeze" and the need to hold the line on rising
costs, and, in addition to increased commercial bank activ;
itles, the rapid expansion of competitive flnanclal insti-
tutions.

Chapter III will be largely historical in nature
and will be concerned with data processing methods employed
by banks prior to the introduction of electronic equipment.
First, earlier manual methods willl be referred to, with a
view to reflecting the development of recording techniques
and the progression of systems and "equipment" employed.

Bridging the primitive data processing methods and
the widely used conventional bookkeeping machines of today
were a number of devices which were utilized to help
lighten the load and make easler the bank clerk'!'s Jjob.
Among these was the adding machine. Because of its ilmpor-
tance to the development of subsequent machlnes a more
detailed description is given of its inception, evolution,
and subsequent adaptations leading to the currently used
bookkeeping machines.

One of the most significant developments in the
advance to feasible data processing of checks and other
documents by high speed electronic equipment 1s that of a
common machine language for banking, or MICR (Magnetic Ink

Charaoter Recognition). The development required concentrated
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and concerted effort on the part of many people, groups,
and organizatlions. Its realization and the process which
led to it wilill be detailed in Chapter IV, with a discussion
of what 1s necessary in order to utilize MICR effectilvely,
what it is, some of the problems which have been assoclated
with it, and how 1t works.

Chapter V describes the data processing equipment
in current use and discusses the attributes and character-
istics of such devices as conventional bookkeepling machines,
proof machines, sorter-reader-converters, electronic book-
keeping machines, and tabulating equipment.

Because of their growing importance in the data proc-
essing functions of banking, electronic computers are set
forth in greater detall., First, a short review of the
introduction and early development is given, with special
mention of the first, large-scale computer system placed in
operation, the ERMA system of the Bank of America.

Some of the pre-requislites to a bank computer instal-
lation are also discussed in Chapter V, attempting to show
that part of the requisites of a computer system are also
required of a semi-automatic processing system. A filnal
part of the chapter 1s devoted to a presentatlion of computer
systems machlinery and a description of a recently developed
computer system for bank data processing.

Chapter VI presents reports of data processing sys-

tems at work. Different approaches to bank automation for
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check handling and bookkeeplng operations will be dis-
cussed without presenting them in detall. However,
enough of a summary wilill be given to provide an insight
into a particular installation's characteristics and
methods of operation. Through this means 1t 1s hoped
that an appreclation of machinery versatility and adapt-
ablility, as well as an 1Insight into effective equipment
utilization and systems design, may be galned. Four sys-
tems in all will be presented. The last, an EDP instal-
lation 1n a Michigan bank will be presented in greater
detall. The two main areas willl deal with the steps and
procedureé followed in the conversion process to EDP,
and the operations and procedures employed for processing
checking acoounts, savings accounts, installment loans,
mortgage loans and payrolls.

Chapter VII concerns the feasibllity, desirability
and possibility'bf computer sharing and Joint data proc-
essing facllitles for smaller banks. Different methods
and some of the more important aspects of computer
sharing are reviewed. A recommended procedure for inves-
tigating the possibillity of a joint venture 1s also given,
followed by an example of procedures and installation
measures taken by three banks now jointly operating a
data processing center.

In Chapter VIII, some of the implications of present

EDP teéhnOIOgy advéhées for different groups of people
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involved are examined. Groups concerned are management,
operating personnel, and auditors, both internal and
independent. A brief review of implementatlon dangers
are also given, and internal control and audit trail
implications of EDP for auditing are discussed briefly.

Chapter IX is concerned with implications of future
developments in bank data-processing technology. Presented
therein are views of writers, bankers and electronic
researchers and what they envision as future posslbilities.

Finally, Chapter X will summarize and comment on
some of the conclusions and findings of this study. In
this final chapter, an attempt 1s made to assess the over-
all effectiveness and adaptabllity of electronic data
processing procedures to cope with the challenges of
banking's data processing requirements, both present and

future.



CHAPTER II
SOME CHANGING ASPECTS OF BANKING

Background

Long before the incldence of large scale plant and
office mechanization, and prior to high speed data proc-
essing equipment, the paper work of a business was
handled by a small group of people working together who
were commonly referred to as "the office." Each office
employee was somewhat familiar with all phases of the
office operation and the flow of paper work through the
entire business. This seemed to hold for all businesses,
including banking firms. The office served as the center
for communications; i1t was the nerve center for the enter-
prise. But, as a rule, businesses were smaller and not
nearly so complex fifty or one hundred years ago as they
are today. Restrictions, regulations, and the host of
reports now required for managements, governmental agencles
and ownership groups did not play the role in business
existence that they now do. Nelther d4id the amount of
paper work required of most businesses 1lmpose the

11
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tremendous work loads and accompanying expenses that are

currently prevalent.

Banking

The banking industry has a long history of develop-
ment and progress and of increased servilces to the eco-
nomic activities of the world. As the economic environ-
ment within which we live has progressed from that of
the barter economy to that of the supersonic jet age,
banking practices and procedures have had to keep pace.
In order to do so, an earlier practice of merely acting
as a storage place for valuables had to give way to the
current banking functions of converting savings into
investment and of "creating" oredit by glving borrowers
current spending power in exchange for a future promilse
to repay the bank.

With the growth and development which has taken
place, there have also evolved new methods of carrying
out the financlal aspects of a business negotiation. No
longer 1s 1t necessary to take the risk assoclated with
transporting gold by Wells Fargo from one part of the
country to another, nor with carrying huge sums of money
personally for business transactlon purposes. With these
new methods, however, an increasing amount of paper work
has been required. Various forms of financial documents--

paper--now make former practices unnecessary. To most of us
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this 1s represented by the check book and the fact that we
may buy for "cash" merely by writing out a check, or buy on
credit by signing our name and then paylng our account peri-
odically by 1issuing a check. Consequently, for these and
other reasons, the use of checks and other financial docu-
ments has served to increase tremendously the amount of
paper work which a bank 1s requlred to handle.

To a large extent, the rellance which we now place
on the banking system as a safe, sure medium for our
financial activities stems from (1) the regulation of bank
formation and activity, (2) formulation of the Federal
Reserve System, and (3) government insurance of bank deposits.
Gone are most of the fears which some have assoclated with
the placing of thelr funds In someone else's hands for safe-
keeping. The banking industry has developed in slze and
stature to'a paramount place 1in our modern, interdependent,
economic soclety. The statement attributed to Will Rogers,
"there have been thfee great inventions since the beginning
of time: Fire, the Wheel, and Central Banking,"! gives evi-
dence to the importance of our modern bankilng system. But
with all the progress, the development, the expanded services
and the 1increased conveniences have come a varlety of
banking perplexities and problems. Certainly not the least

of these has been the tremendous increase in paper work.

lQuoted by Paul A, Samuelson in Economics--An Intro-

ductory Analysis (New York: McGraw-Hill Book Company, Inc.,
1959), p. 313.
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A Bank's Paper Problem

The paper handling task of the banking system 1s
unique in that the voluminous number of checks we write
each year must be processed through 1t. Thils requilres
time, effort, physical facilitles, and people. In
addltion, as a banking institution increases 1ts ser-
vices to 1ts customers and increases the number of cus-
tomers 1t serves, 1t takes more of each of these factors
to accomplish the task efficliently. Eventually, a limit
is reached as to the amount of time avallable, or the
physical facilities which can be utilized efficiently,
or the number of people who can be employed economically.
Consequently, banking has been required to search for
methodé of processing its enormous amount of paper more
accurately, with more speed, and if possible, at less
cost. A number of machines have been employed to try to
cope with the growing problem even though banking 1s not
consldered to be a highly mechanized industry. Perhaps
the most wldely used are the conventional bookkeeplng
machines. Larger banks have also installed punched card,
or "tab," systems and found them to be an improvement.
Howéver,'there are those who feel that the tab systems
6an only offer temporary rellief, as thelr capacity and
speed are somewhat limited, and the mountains of checks

continue to grow,
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A few years ago there developed a growing aware-
ness of the inadequacies of the then existing equipment
and methods for processing the anticipated volume
increases. Bank managements were faced with decisions
as to whether to (1) supplement their present equip-
ment , (2) replace 1t with later and newer equipment of
the same general nature, or (3) discard the old equip-
ment and replace 1t with an entlrely new and different
type--a type that would require new concepts of data
processing, development of new techniques of handling,
and industry-wide cooperation never before attempted.

The latter was the avenue made possible by the introduc-
tion of the electronic computer.

Electronic data processing has developed rapidly
within the last few years, from nothing to a most sig-
nificant place in our economy. Its impact has been felt
by the manufacturing industries,‘transportation concerns,
insurance companies, brokerage and investment firms, whole-
sale and retall establishments, space and missile research
groups, and banking and other financlal institutions.

The electronic computer has been touted as an

' a super machine that could do all

eleofrbnic "brain, "
manner of things. It could make rapid calculations,
store information, fecall it at the right time and in the
right place, make decislions, and in the minds of some,

think. It has been heralded in glowlng terms and with
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high praise for its capabllities; 1t has been hailed by
scientists and business men alike. Business looked upon
it as an emancipator of the white collar worker, as a
means of more effliciently performing the ever-growing
amount of clerical work, and as a means of reducing
costs. On the other hand, the worker no doubt felt
somewhat uneasy about all this new mechanization and
automation. Although assured that progress and innova-
tion would accrue to his benefit in the long run, he had
a fear and an uneasiness of belng replaced by a machine
and of facing unemployment. As John Diebold has said,
"when confronted with the potential of automation,
people do not think in general terms, or in historical
terms, They think in terms of the danger to theilr
individual jobs. . . ."!

The potentlal capacity of electronics and the
computer were recognized early. However, due to many
reasons, such as inexperience, poor planning and mis-
management, initial high costs of installation and high
operating costs, they were at first disappointing.

Bankers were cautious and but few were willing

to expiore the possibilities of electronic data processing

lyohn Diebold, "Automation . . . Its Meaning and
Impact," an address delivered at the Industrial Relation
Session of the 65th Congress of American Industry, sponsored
by the National Association of Manufacturers, New York,
(December 7, 1960). (Unpublished).



17

for banking at a very early date, Nevertheless, through
the efforts of such groups as the American Bankers Asso-
clation, some of the most troublesome problems connected
with the adoption of electronic data processing for
banking have been overcome. The first installations of
EDP systems by banking institutions were made in the
early 1950's with but little general acceptance until
the last few years. Of late there has been a rapid
growth of orders for, and installations of, computers
and other new equipment developed for the specific

data processing requirements of the banking industry.

The Present

Electronic data processing has not yet gained the
full confidence of all bankers; many are still questioning
its use. To some 1t has appeared as too costly and has
been regarded as being applicable only to the larger banks.
This lack of confildence has caused the machine manu-
facturers and smaller bank managements to look for a dif-
ferent type of solutlon, an installation to fit the parti-
cular needs of the small, lower volume bank. One answer
which has been developed 1s the Post-Tronic or Sensitronic
bookkeeping machines, commonly referred to as "tronics."
Other solutions that are belng discussed widely are the
use of service bureaus, cooperatives of one type or

another, rental time from larger banks with electronic
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data processing installations, and so forth.

Where the bank has viewed the computer and its
peripheral equipment as merely the substitution of one
machine or a group of machines for another, 1ln many
cases, the results have been rather disappolnting. Too
often the equipment was installed without making a thor-
ough investigation of how 1t could be integrated into
a well-developed system. Thus, antlcipated savings were
not realized.

Where previously installed mechanical systems were
not too satisfactory, some bankers looked to electronic
data processing for the answer to thelr data processing
problems. Here again, the answer was not always forth-
coming. A 6hange of equipment will not necessarily solve
problems caused by an improper installation, by mlismanage-
ment or a lack of properly trained personnel, or from
ineffective operation and control, or by a misdirected,
patchwork-constructed system for data processing. The
important thing 1s to develop systems for the situations
where theilr use can be advantageous from an overall busi-
ness viewpolnt, and where the user has the capaclty to
plan effectively and Jjudiciously for the equipment before
it 1is installed.

Improvements are continuing to be made on data
processing equipment. These innovations are making it

possible for a wider use of this equipment, both from the



19

standpoint of wider application to the data processing
needs of a particular bank, and the economlic feaslbility
of its use by a much larger number of banks. Thus, no
longer 1s bank automation limited to the few lérger
banks. EDP 1s now a reality and must be viewed as a
possible tool for data processing by all banks. As
someone has said, "there 1s no longer any doubt about
whether the banks will introduce automation; the only

point still at issue 1s 'when' and 'how!'."l

Data Processing

Data Processing Defined

Data processing 1s generally assumed to mean
the activity of collecting, sorting, and processing
information in order to reach a business objective
or a required result. In banker's terms, 1t 1s
the entlre process that occurs every time a trans-
action takes place--not only in terms of the pre-
sent action, but in terms of the process from
original deposit to final proofs. . . .2

1ps reported under the heading "Bank Mechanisation,"
in The Economist (London: January 20, 1962), p. 249,
The statement was made by one of the speakers at a two-day
exchange between bankers and electronic engineers to clear
up some points of detail. The meeting was arranged by the
Institution of Electronic Englineers and discussions were
still in progress when The Economist went to press.

2peter J. Andre, "A Pro%ram of Electronic Data
Processing for Savings Banks," (unpublished thesis, The
Stonier Graduate School of Banking, conducted by the
Amerilcan Bankers Assoclation at Rutgers - The State
University, 1961), p. 9.
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Stated differently, data processing

« « « 18 the conversion or combination of data,

or any other working operation on data, as opposed
to merely transferring it from one medium to an-
other., Sorting, merging, and other processes
which rearrange but do not change explicit inform-
ation conteTt are 1ncluded in the scope of this
definition.

The accounting firm of Haskins and Sells defines
data processing by listing seven basic functions.2
They are:

1. Preparation of source documents,

2. Introduction (or input) of data from these
documents into the record keeping system,

3. Data manipulation, comprising assembly,
sorting, and classification of data; refer-
ence to and extraotion of related data,
previously stored; and computation,

L4, Storage of data, including temporary filing
of intermediate results and other data in
process and the maintenance of files of
carry-forward data,

5. Withdrawal (or output) of results from

processing,
6. Summarization of results, and
7. Supervisory control. \

This expanded definition, or list of basic func-
tions, can be applied to the processing of data by any
of the methods or systems presently in use, including
that of electronic equipment. As implied, data proc-
essing helps to serve the purposes of management by

providing a communication network which can be utilized

1Felix Kaufman, Electronic Data Processing and
Auditing (New York: Ronald Press Company, 1961), p. 9.

2Data Processing by Electronics (New York:
Haskins and Sells, 1955), p. 2.
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for planning, coordinating, controlling and reporting
in order to attain the obJjectives of the organization

group.

Clerical Force Growth

Data processing 1is an expensive and time consuming
process., Most business firms are keenly aware of this
and have viewed with concern and some degree of alarm
the trend in clerical function requirements. The
demand for clerical workers has been steadlly increasing.
According to the United States Bureau of Census, in 1910
only one out of twenty persons was employed in clerical
or related occupations, in 1940 only one in ten, while
today we find approximately one out of seven so
employed.l Especially since the end of World War II,
many buslnesses have been hard pushed to keep up with
thelr clerical requirements and costs. David Rubin-
fein expressed the situation in these terms: "The prob-
lem of providing fast, accurate and economical service
in the face of unprecedented growth has harassed clerical

departments in every major industry for fifteen years."2

1U.S., Bureau of the Census, Statistical Abstract
of the United States: 1959 (Eightieth Annual Edition).

2David Rubinfein, "Automation of Bank-Check
Accgunting," Journal of Accountancy, CIII (March, 1957),
p. 41.
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As general clerical employee requirements have
grown, continuous growth in checklng account volume has
added difficulty to operating and clerical-personnel
problems of banks. Using figures for the ten year
period 1950 to 1960, the banking industry payroll for
insured banks grew from 383,000 men and women in 1950
to 609,800 in 1960, a 59 per cent increase for the
period,l

Leonard Hein lists the following reasons for
clerical force growth;

1, A change from small- to large-scale business.

2. The distance from the activity to be recorded

to the manager who needs the information.
3. The demands of government for an increasing
number of detailed reports.Z2

Mr, Hein further points out two important facts:
first, that the volume of data per unilt of working force
is I1ncreasing, and second, that the productivity per unit
of non-clerical working force 1s increasing at a faster
rate than that of the clerical worker.3 The clerical
task 1s also costly; in dollars and cents "American
business spends almost $7O billion annually to process

data. This 1s almost one-sixth of the gross national

product."4

lWinslow E, Pike, "Why Smaller Banks Too, Should Use
MICR, " The Office, LV (January, 1962), p. 92.

2Leonard W. Hein, An Introduction to Electronic Data
Processing (Princeton: D, Van Nostrand Company, Inc.,
1961), p. 3.

3Ibido, pc lo uIbid,‘, p‘ 5'
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It 1s evident from the foregolng that data proc-
essing has become "big business," and that the costs
of properly operating and maintaining an informationally
adequate system for processing data and for maintaining
files and readily accessible records have now become
Increasingly burdensome to the buslness enterprise.
It is only natural, therefore, that when electronic
machines were halled in glowing terms and pralsed for
thelr high rate of speed, thelr accuracy, and almost
unbellevable capacities to store and process information,
that businesses looked to the electronic computer sys-
tems for the solutlion to thelr data processing problems.
But, whenever radically new lnnovations appear, usually,
there are also a number of repercussions that accompany

their introduction.

Repercussions of Change

The Introduction of radically new methods and
machinés, has often induced a conservatism and a reluc-
tance to accept not generally assoclated with the gradual
changes of a normal economic growth., An example of this
reluctance 1s furnished by the story of auditors who
initially verifled the accuracy of adding machine tapes
by manual arithmetic because of thelr skepticlism of the
machine, So too, today, many are fearful of the record

keeping capabilities of electronic data processing
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equipment because they fear a possible loss of sufficlently
detailed visible records, or, in the case of the auditor,
"audit trail." But our approach to problems of this
nature 1s now different than it has been at times 1n the
past. Change has not ceased, only our attitude toward it
has shifted somewhat. Today, an attempt 1s made to soften
the harmful effects produoed by revolutionary innovations
while exploring all possible avenues of advantage to be
gained from them. Steps are now taken to alleviate the
distress, the discomfort and the economlc lnequalilties
which result from introduction of new concepts and
radically differing proocedures., But we are still afraid
of and dread innovations which could produce a rather
marked change in our own personal, or national, way of
life,

Today, many view such things as the European Common
Market and the proposed reduction of tariffs and special
economic measures affecting pértioular groups with mis-
gilvings. In a like manner automation has been looked at
askance by some labor groups and by others, including
congressional committees who inquired into the amount of
upheaval and discomfort, the readjustments and retralning,
and so forth, that would be necessitated. The purpose
has been to determine, if possible, the impact that such
innovations as automation, which greatly increases man's

ability to use tools, and the electronic computer, which
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multiplies man's abllity to do mental work, will have on
our economic society, or some segment of it. That reper-
cussions will be felt 1s a foregone conclusion; the
question 1s, to what extent, by whom, and what can we do
about 1t? The introduction of electronic equipment and
the data brooessing "revolution" initiated with 1ts coming,
especially as 1t pertains to the banking industry, may

offer a glimpse of one possible solution.

Why More Efficient Data Progcessing?

Generally we have been gullty 1n the past of doing
a poor data processing Job, Primarily it has been poor
because we were satisfied with concepts which were too
narrow and performance which was too low. W, A, Dick,

writing in The Australian Accountant, has salg:

« « o [the] stewardship approach to accounting
represents mere historical scorekeeping. . . .
Our acoounting systems are satisfactory score-
boards if all you want to do 1s keep the score.
But 1f we want to helg the players, there 1is
much more to be done,

There are many "players," and it 1s thelr insistance
for more than just "the score" which has led to some of
the current data processing developments. Information is
not enough, 1t must be usable information. A good data

processing system is designed to "pay its way" by

1y, A. Dick, "What Should Management Require of Its
Data Processing System,” The Australian Acgountant, XXXII
(January, 1962), p. 3. . .
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pinpointing opportunities and facilitating decision-
making through faster, more efflocient and timelier proc-
essing methods. In bank automation, before any real
progress could be made, many traditional methods of
handling had to be rethought, New principles of data
communication had to be instituted. Moreover, the new
equipment being assembled into data processing machilnery
systems not only had to provide a new way of looking at
record keeping problems and requirements, but 1t also
had to do so while furthering the basic objectives of
the banking system. Indicative of the progress being
made 1s the following,

Data processing techniques have been so fantas-
tlcally successful 1n the past twenty years that
they are right now literally remaking the face of
Ameriocan business soclety in the most exciting

soclal and economic revolution the world has
ever seen.l

Bank Clerical Department Requirements

Data processing 1s undoubtedly a blg Jjob for any
business. For a bank 1t is doubly so, for each bank has
a tremendous task 1n the mere handling and processing of
checks which dally flow through it., Thils comes about for
many reasons. First,

« o o the problems involved in depositor accounting

1Max Joseph Havlick, "What Does Data Processin%
Need Most Today," Data Processing, III (November, 1961),
p. 101,
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are peculiar unto themselves and require special
consideration, . . . Even within the field of
depositor accounting there are two major problems
which presently require different approaches--
those pertaining to income exchanges ("our" checks)
and those pertaining to outgoing exchanges ("for-
elgn" checks). It should be noted that the latter
group often amounts to 60-70% of the items handled.l

Each check willl be handled ten to twenty times and
will pass through an average of two and one-third banks
on its way through the banking system. Besldes checks,
there are also other documents, but checks are the most
numerous.

A second reason for a bank's growing clerical Jjob
is the increase in services and facilities which many of
them have provided. The facilitlies change 1s evident
from merely viewing the new physical plant layout of bank
buildings with theilr new modern fronts, expansive lobbles
and conveniences for banking customers, and the growth of
branch banks and drive-in windows. Such conveniences have
increased the customers using bank services, and in
addition, the banks have offered many intricate new ser-
vices such as revolving check credit, check credit plans,
Christmas clubs, vacation clubs, and so forth. Too, many
banks have shifted into services and activities ﬁhich
require more detailed progessing.

Banking has always been a service industry. Never-

thelesé, new opportunities for service were found as the

lElectronics and Banks (New York: Peat, Marwick,
Mitohel ompany, 1956), pp. 7-8.
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economy moved from a "cash and carry" basis to one where,
in this country, the dheck 1s used for 90 per cent of all
payments made. In additlon, the former practice of con-
centrating on a few blg cllents which limlted both the
financlal services and the number of transactlions has
changed to offering many services to millions of small
customers in numberless suburban banks or branches. Thus,
expanslion of facilities and services to more and more
people has greatly increased the data processing require-

ments of the bank's tellers and clerical departments.

Requirement for System Flexibllity

The data processing system of an organization is one
of 1ntficate complexity, for it 1s an intermixture of
people, information, machines and formal and informal pro-
cedures. It 1s designed with certain end results or obJec-
tives as the prime considerations; i1t must take into con-
sideration the desired reports, accuracy, speed and
promptness, adequate internal control, cost, and a combina-
tion of these and other factors to provide a properly
balanced and fully coordinated system of procedures. In
addition, this system must at all times lead toward the
overall goal of an optimum profit. If these obJectives
of a superlor data processing system are to be realized,
it soon becomes apparent that any combination of machines,

procedures, and people must have a high degree of flexibllity.
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Since the processing of large volumes of paper work
is an lnescapable part of banking, the proper use of
machinery can help to expedite the process. Machines are
conslderably faster than manual methods, eliminate some
human errors, and can be provided with a system of bullt-
-1n controls and checks. But, since machlnes, especlally
those assocliated wilth an electronic computer data proc-
essing system, require large capital outlays, 1t 1is 1impera-
tive that machinery systems be so designed that an expand-
able and adaptable component group of machines is avallable
for differing job requirements relative to business size,
location, services performed by the user company, and the
degree of centralization or decentralization.

In banking, accuracy is a vital characteristic of

the data processing activity, This fact has had a marked
influence on the approach that banks have taken toward sys-
tems design and automation.l When accuracy, therefore,

1s coupled with the other requirements of a bank data
processing system, the need for f{lexibllity becomes even
more apparent. Not every bank can utlilize the same system
as effectively as can another. Each bank must design its
own particular data processing system to fit its peculiar
needs. This 1is true also of the equipment which a bank

can econbmically employ, for of the approximately 14,000

lgordon H. Cowperthwaite, "Bank Automation--A Review,"
The Canadian Chartered Agcountant, LXVIII (June, 1961),
p. 543. .
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commercial banks in the Unlted States, 11,392, or about
85 per cent, have deposits of less than $10 million.l This
means that currently available electronié equipment for full-
scale automation would be economical for only about 1,000
of the country's largest banks.2 Thus, we may conclude
that data processing machinery must be not only versatile,
but also expandable or adjustable 1if 1t 1s to meet the
demands of the diversified, heterogeneous industry of
banking firms, A system must also remain flexible in
order to meet the demands of growth, new services and

competition.

The Dynamics of Growth

Growth requires change. The change may be directed
to but one aspect of an economy; or 1t may be such as to be
all-inclusive with all aspe¢ts moving in a forward direction.
In banking, where there are so many facets to the'operation,
ﬁhere is such an intermingling and interactlion of one phase
of the operatlion with another that 1t 1s difficult, 1f not
impossible, to isolate a particular area for discussilon.

Nevertheless, there are certain segments where greater and

lpive, op, cit., P, 92. The 14,000 figure probably
is for insured banks only, as others have quoted total
banks at over 15,700, (See page 94.)

21p14, )
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more pronounced changes may appear, Consequently, an
attempt will be made to present the more predominant
and dynamic aspects of banking firm growth by dis-
cussing them in relation to (1) personnel, (2) the
rising flood of checks, and (3) bank services and com-
petition. Since people are the most essentlal element
in banking, or in any business for that matter, the
subjJect of personnel will be discussed first, The
importance attached to the role which a person plays in
an organization's success 1s indicated 1n the following
statement by Alan Purdy:

It seems far more important to stress the role the

employee will play in automation rather than the

part the equipment will play. Those electronic

applications that missed thelr goal did so not so

much because of poor system concept but because
people failed to participate as expected.l

Pergonnel

During the 1930's and the early 1940's, when empha-
sis was on a "steady job" and security, 1t was considered
an honor to be employed as a bank teller or bookkeeper.
Good personnel could be kept. Since then, however, the
situation has changed and it 1s now becoming difficult
for banks to get good help, and harder to keep them,

1plan B. Purdy, "Computers and Bank Automation,"
(unpublished thesis), The Graduate School of Banking (now
The Stoniler Graduate School of Banking conducted by the
American Bankers Association at Rutgers - The State Uni-
versity), 1959, p. 1l1.
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"Today's youth are looking for greener pastures, new hori-
zons, and to some extent, less work,"l

Banking has not been regarded as a highly mechanized
industry. Therefore, when expanded operatlons were
required by the post-war economic growth, banks tried to
meet the problem by hiring more people rather than by
using better equipment, As a result, commerclal bank
employment inoreased 65 per cent from 1946 to early 1960
compared with 20 per cent for total non-agricultural
employment.2 Why, then, cannot future expansion be
accomplished in the same way, that is, by hiring more
people instead of buying machines? The answer 1s that
clerlcal help is scarce, and even now banking is having
trouble finding enough workers at the prices it is able
to pay. Thus, as the demand swelled, the supply has not
expanded at the same rate, "If banking employment had
continued to grow at the same rate that it has in the
last fifteen years, everybody then in the labor force would
be working in a bank by the year 2100."3

The personnel problem of banking has not been limited
to mere employee numbers, As workers have become scarce,

labor costs have also risen. For instance, from 1950 to

lAndre, op. ¢it., p. 9.

2"How Banking Tames Its Paper Tiger," Business Review,
Federal Reserve Bank of Philadelphia (May, 1960), p. 3.

3Ibid., p. 4.
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1957, wage and salary costs rose 98 per cent while the
after;tax profits of commercial banks remalned quite con-
stant at about 8 per cent of total capital accounts.l As
a result of this type of profit squeeze, 1f expenses were
to continue to rise and profilts were to be pinched even
more, banking could have trouble in getting future capital,
many billions of dollars of which would be needed to keep
pace with a growling economy. The alternative would be
reduced banking services and a possible stunting of the
nation's ability to grow economlcally.

The personnel problem of banks is not entirely a
consequence of the increased clerlcal demands assoclated
with growth, services and competition. Banking has a
high labor turnover rate and Jjobs open frequently. This
can perhaps be traced to the high incidence of women
employees for many of the clerilcal tasks required of a
bank, and to the fact that these tasks are of the.repe-
titive, routine type, and are nelther stimulating nor
self-gatisfying. In addition, these tasks are compli-
cated by wide fluctuations in activity, resulting in the
necessity of gearing performance aocordingly. Indicative
of the difficulties 1in hiring and keeping competent
employees to handle these routine clerical Jjobs 1s the
experlence of the Bank of America. Speaking before a

oongressional subobmmittee in 1957, and referring to

11b1d., p. 4.
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clerical employees, Mr. A, R, Zipf, a vice-president of
the bank said:

The people who occupy these positlions are, in
general, young women employed during the transitory
period between graduation from high school and their
permanent occupation as housewlives and mothers.

In the Bank of America, we now have more than
2,300 bookkeepers. Of thils number, over 90% are
young women. Our staff turnover in thils category,
for the year 1956, was 78.1%, most of which was
caused by marriage and other family reasons.l

A further complication for banking 1s the fact that
as the gap between the supply and demand of competent
employees widens, the banks are required to pay increas-

ingly higher salaries to expand employment significantly.

The Rlsing Flood of Checks

In the banking industry, each of the service areas
has been characterized by growth, but most particularly
in the operations of the check collection system. The
check collection system i1s primarily concerned with the
payment and collection of funds for checks. And whille
these are intrinsically simple functions, thelr perform-
ance 1s complicated by the large volume involved and the
variety of handling methods required. For example, a

bank may recelve checks for ocollection in the form of

A. R. 21pf, "Automation in Banking Other Than
Check Processing," a statement before the Subcommittee
on Economic Stabilization Hearings on Automation and
Recent Trends of the Joint Economic Committee of the
Congress of the United States (Washington, D. C.,
November 15, 1957), p. 10. (Mimeographed.)
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deposits through the mall, by messenger, at tellers!
windows, as payments for bonds and loans, directly from
other banks, from local clearing houses, Federal Reserve
Banks, or for cash at tellers' windows.

In June, 1954, the Joint Committee on Check Col-
lection System of the American Bankers Assoclation, The
Agsociation of Reserve City Banks, and the Conference of
Presidents of the Federal Reserve Banks made a report on
the increasing number of checks passing through the
bank;ng gystem. The report states:

.« o o among tﬁe many services performed by the
nation's banking system, the provision of channels
through which money payments go from one point to
another ranks high in importance. . . . More than
90 per cent of the dollar amount of such payments
in the United States 1s made by check. . . 1

These are "primarily written on the 54 million check-

ing accounts in insured commercial banks."2

Development of Check Usage. In the January, 1961,

issue of Banking magazine, William R, Kuhns gives an his-
torically.qrientgd presentation of cheéking account usage
and growth. Amgng other things he says that unless we
want to be technical about the meaning of the word, checks
have a.higtory that began more than 2,000 years ago. But,
check usage took a long time in developing to any large

proportions, for 1t was not until about a hundred years ago

1Rub1nfein, op. ¢it., p. 41.

2i{111iam R. Kuhns, "Banking's American Story--MICR
Spells 'Opportunity'," Banking, LIII (January, 1961), p. 45.
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that check money in the United States began to exceed
the actual currency in use, Mr. Kuhns includes in his
article coples of checks signed by such men as George Wash-
ington, Thomas Jefferson, and Abraham Lincoln, showing that
the format and style of checks has changed but little silnce
their times. However, these were privileged mén, for, as
Mr . Kuhns states:

During our early years the use of checks was very
limited. Opening a checkling account was a privilege
extended by banks to men of positlon and prestige.
The economy did not require the advantages that
checks provige and the people were reluctant to
accept them.

Mr. Kuhns continues:

By 1855 the growth of the nation, the expansion of
the economy, and improved communication under uni-
form postal rates combined to make checks more impor-
tant than bank notes in the settlement of buslness
transactions. They continued to be primarily a

~business tool until well into the 20th century.
Individuals did not generally feel the need for a

- checkling account and banks were not inclined to
extend this service. .
- For one thing, the clearing system couldn't sup-
port a heavy volume. . . . It wasn't until the crea-
tion of the Federal Reserve System in 1913 that
banks were prepared to cope with a sharp growth in
check volume.

The next major step occurred in the mid-1930's
with the introduction of the special checking account.
The number of accounts and the volume of checks rose
rapidly as a result of this innovation.

Expanded Use. The check collection and transit func-

tion of any bank 1s a nolsy, busy operation. Moreover,
each year 1t seems to get even busler and nolsier, as more

machines are used to help process the growing tide of checks.

l1biga., p. 46. 2Ibid., p. 49.
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An indicatlion of the extent of growth can be ascertained
from the following figures.

Prior to World War II Americans wrote about 3.5 bil-
lion checks annually. ByA1952 check volume reached approx-
imately 8 billion, 12 billion by 1959, 13 billion in 1960,
14 billion in 1961, and by 1970 check volume is projected
to reach a volume of over 22 billion checks. (See Figure 1.)
The 1952 volume amounted to $2 trillion with 4 trillion in
check dollars estimated for 1970, a doubling of the check
dollar volume 1n less than 20 years. Today more than 30
million checks are written daily and more than $6.5 bil-
lion changes hands each day through checks.l

Writers have made calculations and converted these
not too understandable figures into something which, 1if
not more meaningful, may glve us a keener appreciation of
the i1mmensity of the check deluge with which banks are
faced.

The 1961 volume of 14 billion checks, if placed end
to end, would circle the earth 70 times,2 and the antici-
pated volume of 22 billion checks In 1970 would reach to
the moon and back six times,3

There 1s another aspect too, which has added to the

11big., p. 50.

23am M. Fleming, "How Banks are Mechanizing the
Hangling of Checks," The Office, LV (January, 1962),
p0 20 . . .

3"Paper Tiger," op. cit., p. 3.
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Figure 1.--The Rising Volume of Checks, 1940-1970

Source: Kuhns, William R., "Banking's American Story--
MICR Spells 'Opportunity'," Banking, LIII (January,
1961), pp. 45-52.
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growing stream of checks. Durlng the past 15 years, the
number of checking accounts has more than doubled--to a
total of approximately 54 million. In addition, ". . .
between May 1959, and May 1960, the velocity of deposit
turnover increased 8.7% in New York City, by 8% in the
six leading centers outside New York, and 7% in 337 other
banking centers."l

It can be readily seen that if we were to rely on
conventional methods of check handling of the past,
facllities would be swamped. It 1s multiple handling of
each check plus the increasing number of checks that has
been giving bank operations men thelr bilggest problems.

Regardless of the mounting tide of checks, their
increase 1s not the only reason for the bankers' search
for mechanical assistance, as almost all banklng operations
are growing. To 1llustrate, from the close of the second
World War to the early part of 1960 bank services were
expanded somewhat as follows.

In commercial banks during the postwar perlod, the
number of savings accounts increased 33 per cent, commer-
clal loans grew by 113 per cent, checking account activity
(debits) increased 163 per cent, mortgages swelled by
290 per cent, and consumer installment credit mushroomed
850 per cent. And there is more to come. During the next

decade the population 1s expected to increase at an average

lcarl A. Bimson, "The Road Ahead," Auditgram, XXXVII
(January, 1961), p. 8.
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annual rate of 2 per cent and economic actlvity--per gross
national product--is projected to increase 40 to 50 per cent
during the 1960's.l!
According to another writer,
« « « in the installment loan area, . . . the total
number of loans held by commercial banks rose more
than ten times between 1941 and 1957. During the
same perlod, the dollar amount of mortgages held
by these institutions increased by over 360% while
the number 8f savings accounts lncreased approxi-
mately 61%.
Perhaps an additional factor has been the rapid
expansion of branch banking'during thls same period, thus
making avallable to more customers a wider varlety of

services, and easler access to them.

Bank Services and Competition

A bank 1s first and foremost a service organization.
In many respects it is a unique business of many facets.
It does not exist unto itself alone, but maintains a con-
tinuous cooperative relationship with other banks in the
banking system. Yet, it 1s an individual, private, business
organization which exists to serve the filnancial needs of
the community of 1its location, oftentimes 1n direct com-
petition with other banking firms. Therefore, the degree
of success which it achieves largely'depends upon 1its

reputation. In turn, a bank's reputation is the result

1vpaper Tiger," op. cit., p. 3.

2Purdy, op. c¢it., p. 7.
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of 1ts contribution--in terms of customer services and
community welfare and development--to 1ts surrounding area.

As the economic activitles of a community become greater,
so too must the bank's list of services become broader.
When the community becomes large, additional banks will
enter and some degree of speclalization will start to take
place. Likewlise, as our economy contlnues to change, so
must the type of services avallable from our financial
institutions change. Hence, services no longer needed
will be discontinued while new and approprlate services
will be provided.

Many banking innovations have added to the varlety
of services which a bank can offer. But, as spiraling costs
and increasing paper processing problems became a realilty,
many banks were faced wlith the possibility of either
reducing thelr services or increasing the charges for those
services., Naturally, they were reluctant to do the first
for thelr reputation and thelr livelihood depended upon
the services which they rendered. On the other hand, com-
petition and the customers' recalcitrant reactions to a
higher price for services dictated that a third alternative
be sought. The inventlion and productlion of the electronic
computer 1s now makling possible this third alternative.
That 1s, not only can the services which banking institu-
tions have provided in the past remain available to us,

but also additional and an even wider varlety of services

can eventually be ours for a nomlnal fee. The following
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remarks of Alan B. Purdy are pertinent in this regard.

Primarily, bank operations are entering an era
of unprecedented expansion, not only iIn the scope-
of services to be rendered the banking public,
but in the importance attributed to its functlons.
Thlis expansion will be the result, not only of"
increasing populations and standards of 1living,
but of changing concepts of what banking services
the public desires. The popular check credit
plans, no passbook savings and revolving charge
accounts are the banking equivalents of the Ameri-
can trend towards ease and convenlence in all
forms of activity. . . . Furthermore, whether recog-
nized or not, banking is playlng an increasing ser-
vice role in the office operations of 1its larger
depositors. The trend that started with account
reconciliation and lock box plans has only begun
to galn momentum. Automation will provide the
capacity for such added customer service activ-
ities, for instance, as payroll calculation and
direct credit to major depositors' employee
accounts. Banking will become increasingly com-
petitive with greater demands belng placed on
efficlency, progressiveness and scope of operations.
The use of computers and automatlic data processing
holds the promise of meeting those demands.l

The obJjective of commercial banking, like that of
other business enterprises, 1s to produce a profit.
Therefore, the o0ld economic adage--compete, dissolve,
or be absorbed--applies with equal force to them.

Although the competition which a bank faces 1s not
as noticeable, perhaps, as that of a retall merchandise
establishment, it 1s Jjust as real nevertheless. Each
bank has two-way competition. First, 1t must compete
for the public's funds, then 1t must compete for the
placing of those funds to thelr best use. Thus, it

must not only compete with other commerciallbanks, but

lpurdy, ibid., pp. 88-89.
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it must also compete with savings banks, savings aﬁd loan
assoclatlons, insurance companies, Federal and State credit
unions, United States Savings Bonds, and the organized
stock markets, as well as privéte placements. Each of these
can be aggressive 1n 1ts own way, and can present a dis-
tinct competitlve challenge to segments of the commercial
banker's operations. That these other financial insti-
tutlons and outlets haQe also experilenced growth and
change 1s clear when we realize that during the period
1920 to 1960 total deposits in mutual savings banks increased
seven times to approximately 36 billion dollars. During the
same period, life insurance companles' reserves increased by
over 90 billion dollars. The most spectacular growth, how-
ever, has been made by savings and loan associations. From
1945 to 1960, investments increased from 7.3 billion to
almost 14 billion in 1950, 32.1 billion in 1955 and to
approximately 62.2 billion in 1960, In 1920 their total
was only about 1.7 billion, so from 1920 to 1960, savings
and loan assoclation volumes Increased 27 times the original
amount .

A similar story 1s told by the total net assets as
shown by the data in Figure 2.

At the end of 1945 commercial banks held approxi-
mately 70 per cent of the total assets of the four groups
listed in Figure 2; at the end of 1961 the percentage of
the total had dwindled to near 52 per cent, showing only

an approximate increase of 1.7 times compared to that of
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9.4 times for savings and loan associations. Not shown, but
also of significance are the increases shown by the credit
unions. Using year-end figures, from 1949 to 1959, Federal
and State credit unions increased in number from 5,427 to
19,500, while total assets were increased from $510 mil-
lion to $4,381 million.l |

If.we consider that banks are prohibited by law to
pay 1nterest on demand deposit accounts, and are also
limited by the amount of interest payable to their qus;
tomers -on savings acocounts, we can see some reasoning
for the increased competition from other filnanclal houses.
More corporate funds are being put into interest-bearing
securities. Too, some of the larger banks in the major
money centers‘have been further affected by the decentral-
ization of large corporations, which has led to a dispersing
of checking accounts to smaller banks, Although this should
not affeot materially the overall bank totals, it does
affect the profit of the larger oity bank.2

Another aspect of the competition between financial
institutlions 1s that of personnel. The other areas, such
as finance, insurance, and real estafe groups, are taking

more of the available employees. Since 1919 these groups

1the source of these figures 1s the Federal Deposit
%g:uranoe Corporation as reported by Herb%nt Bratter,
-Banking--1950-1970: The View From Here, " Banking, LII
(May, 1960), pp. 46-49. : : o

2lee Silberman, "Bank Clients' Boon," The Wall Street
Journal (Midwest Edition), April 20, 1962, pp. 1, 15.
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have 1ncreased thelr personnel requirements 130 per cent,
to 2.3 million workers in 1956. As the demands for qual-
ified, competent personnel continues to 1ncre§se for all
financial institutions the costs for salaries, training,
and so forth also c¢limb, The question 1s, can banks con-
tinue to compete? Or, how can the banks impede the
encroachments upoh their profits?

Bankers have attempted to méet the challenges
1mposed by competition from other financial institutions
for funds, personnel and service customers by adopting
enterprising operating measures. To lmprove services,
facilitles have been expanded and improved. Some bankers
viewed EDP as presenting opportunities for further enhance-
ment of their competitive and profit positions.

Computer systems are extremely fast. Therefore, cur-
rent data processing requirements could be héndled in but
a fraction of the time taken previously. The additional
capaclty could then be utilized in either handling addi-
tional work volumes, which could be aggressively soliqited,
or in provlding additional revenue producing services.
Thus, by employing EDP, services presently provided could
be improved and variéd to make them more attractive to a
bank's customers. The scope of services could be broadened,
the variety expanded, and all could be made available on
a convenient, timely basis. In addition, providing
banking customers with easier; quicker, suitable and oppor-

tune services, the bank employing EDP could increase 1its
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share of the total rising bank volume without fear of over;
burdeniﬁg-its data processing facilities, for EDP seems to
thrive on volume,

Needless to say, not all bankers viewed the electronic
computer with the same degree of expectation as related
above. Some had misglvings concerning the high cost of
different equipment units; they doubted the abllity of
any but the larger banks to utilize them effilclently because
of lack of sufficient volumes, Many smaller banks even
questioned thelr ability to maintain theilr competlitive
position because of the disadvantages which would seemingly
be theirs because of not being able to afford the high
priced EDP equipment. Therefore, other avenues for service
expansion and improvements needed to be explored by them;
some less expensive type of equipment with increased capac-
ities and speed over equipment they had been using needed
to be made available.

In an artiole appearing in the Wall Street Journal

recently, a number of other steps which banks are taking to
prevent the erosion of their profits were given.l Without
going into too much detall, they might be summarlzed as
follows:

1. Many large banks increasingly are promoting types
of loans that formerly got little attention.

2. Bankers are traveling a good deal to call on

1p14.
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potential borrowers,

3. Bankers are working on complicated propositions
which they would have turned down not long ago.

4. Bankers, though reluctant to admit 1it, have
become 1n¢reasing1y aggressive 1In taking accounts away
from other banks,

5. Most banks are also increaslingly on the lookout
for sultable companles that an acquisition-minded client
may want to buy, wilth acqulsition financing in mind.

6. Banks are pushing harder in such areas as resi-
dential mbrtgage lending where interest rates are higher.
7. Banks are striving to funnel as much of the
high-pricéd savings deposits as they can into consumer

loans.

8. In their quest for more consumer loans, per-
mission 1é being requested to display promotional materials
in a concern's offige or plant advertising their services
to employees.

9. Banks with eleotronlc data processing equipment
are offering computer services as an added inducement to
their oustomers. Both the Bank of America and Chase Man-
hattan Bank, New Ybrk, are éotively engaged in this field.

Thus, 1t would appear that as banking institutions
encounter obstacles and temporary barriers to their goals,
managements become increasingly aggressive in their efforts

to do the job entrusted to them, That 1s, bankers must
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strive energetically to: provide the conveniences and ser-
vices expected by thelr customers, promote the interests
and economic well belng of the communities, and continue

to maintain adequate profits for the bank's owners.



CHAPTER III

BANK DATA PROCESSING AND MECHANIZATION
PRIOR TO EDPL

Early Methods of Bank "Record" Keeping

Bankers have for centuries been required to maln-
tain records of the transactions occurring between them-
selves and thelr cllents. Presently, the application of
machines to practically every business operatlion, and
especlally that of data processing in banks, 1s one of
the outstanding characteristics of modern business.
Furthermore, if the word 1s not too technically defined,
machlnery has been long and widely used in the record-

keeping functions of a bank. The use of equipment dates

1In this sectlion the followlng sources have been drawn
upon heavily for the information carried herein:

"How Banking Tames Its Paper Tiger," Business Review,
Federal Reserve Bank of Philadelphia (May, 1960), pp. 2-10.

Leslie Walker, "Equipment--Keystone of Modern Banking,'
Banking, LIV (October, 1961), pp. 202-206.

Duplicate coples of typewritten publicity drafts from

Burroughs Corporation, Detroit, (No indication of publi-
cation or dates were included.)

50
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back almost to the beginning of time, for figuring work
and accounting problems must have always exlsted.

It can be easily imaglined that prehistoric book-
keeping was crude, but nevertheless, the neollthlc man
who traded pottery, arrow heads, or other products of
his civilization had his "accounting" problems. To
record transactions he drew or chiseled symbols on slabs
of rocks or on the walls of caves. But, since it took
brawn rather than brain, it was strictly a man's Job and
women were excluded from bookkeeping work.

As the population increased and spread over the
earth, systems of trade sprang up. Hence, 1t became
necessary to devise better methods for figuring and
recording the trade transactions.

Deciphered tablets and hileroglyphics reveal that
the early Babylonlans, Egyptians, Hebrews, and Syrilans
were surprisingly efficlent in the handling of figures.

It has been stated, in fact, that "the first pilece of
equipment ever used by a banker was a pointed stick and
that banking was born in Babylonia 4,000 years ago . .
(when] the first records were scratohed on clay tablets."l

About the same time Ahmes, an Egyptian temple scribe,
wrote the first known handbook on arithmetic. His papyrus
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