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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 banking's

record-keeping functions to meet changing circumstances.

With the economic upsurge following World War II, checks

and checking accounts increased at an unprecedented rate.

The physical magnitude of the volume of checks and accom—

tmnying cost increases caused bankers to search for ways

to handle them through utilization of electronic data proc-

essing equipment. As a consequence, a number of questions

arise. Some of these questions are: ‘(1) can electronic

equipment be physically adapted or developed to meet the

data processing needs of most banks? (2) can banks econo-

mically and organizationally make wise use of electronic

data Processing? and (3) what are the organizational,

managerial and human implications of banks' conversion to

electronic data processing? .

An.electronic computer for account updating and figure

manipulation is only one component of a functional EDP sys-

tem~'«Banks need also a means of converting transaction data

to’Inac:l'}ine language, and a method of expediting the flow

CW checks 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 ink character recog-

nition (MICE) 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 country's

larger banks. However, new computer systems, specifically

designed with banking's special problems in mind, era'nowr

being marketed. The availability of these smaller and less

costly systems has increased about ten-fold the number of

banks which 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 methodspredominate: _Jointly

owned facilities, or the rental of computer services.

When the first method is followed, couperating banks

establish a separate computer center and equitably pro-rate

operating costs 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 electronic equipment, (2) computer

owners in other business industries, (3) service centers

operated by electronic equipment manufacturers, (A) independ-

ently owned service bureaus, or (5) service bureaus
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established'and"operated'in“conjunctionrwith'anvexisting

bankers“ or bank clearingbsystem organization.

Application of"EDP to banking activities has insti-

tutional implications as well as human ones. 'Fcr instance,

bank internal organizations will probably be changed as

clerical functions are centralized 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 likely 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/hr

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 crises 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 in 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-~Time1y 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 to 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 hy clerical employees. Consequently, some per-

sonnel displacement will 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 unit costs. Large volume capacity

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, while others may simply cease to exist.

Internal and independent auditors are likely to

encounter new challenges in EDP. Basically, 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 discarded and replaced with newer measures that are

suitable to computer systems.

Electronic researchers predict an exciting stream of

new technical developments. Some of these develOpments

hold great promise 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. Utilizing universal account numbers, the

checking accounts of all depositors in all banks would be

maintained on giant (capacity, not necessarily size) com-

puters. Through electronic communication and telepicture

networks, immediate access 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 details 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 initial

high costs, more and more banking firms are finding elec-

tronic equipment and procedures adaptable to their data

processing needs. For the smaller banks, continued use of



Karl M. Skousen

semi-automatic equipment will prevail until either some form

of computer sharing is viewed as advantageous, or until new

developments and decreasing costs make individual instal—

lations economically feasible.
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CHAPTER I

INTRODUCTION

Bankers have long felt the need for mechanical assist-

ance in processing the large number of documents they are

required to handle. As a result, a number of document

processing and computing 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 is prompted by the efforts of banks

to meet the continuing expansion of check usage with more

efficient means; and by the need to find means and tech-

niques that are sufficiently uniform to promote the effi-

ciency, adequacy and effectiveness of the central banking

system. While each bank's situation is unique, because

of locality, organization, circumstances, and so forth,

there is a thread of similarity which can serve as basis

for search for broadly applicable data processing methods.
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Purposes

The immediate purpose of this inquiry is to try to

find some conclusions about the adaptability of electronic

data processing procedures to bank data processing. The

need for such an investigation 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 associated 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 dietinguishing

feature of an electronic computer. However, semivautomatic

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, subsidiary to the first, are raised

which could not be answered without discussing to some

extent the variant machinery methods presently used by

banks. This study will 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

deveIOped to meet their needs?

3. What steps have been taken to advance bank data

processing and document handling?

4. What organizational and personnel implications,

real or fancied, 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

and publicity releases, manufacturers' equipment brochures

and other publications.

A number of personal interviews were arranged, usually

with officers and key personnel of data processing facilities.

Operating systems were studied to become familiar with bank

data processing practices and procedures, and equipment con-

figurations and their operations.

These various sources of information, all dealing

with sOme 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 financial

aspects of a bank's conversion to electronic data proc-

essing. Cost studies were to have been made, extensive-

ness and appropriateness of feasibility studies reviewed,

and other internal management implications explored. For

source data, real bank situations were to have been studied.

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 is 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 contribution to currently used machine systems in bank—

ing and will be discussed in greater detail. One of these

is the adding machine and the part played in its invention
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by an exebanker, while the other is magnetic ink character

recognition (MICR). The latter permits checks to become

not only negotiable 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 especially 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 of banking Operations.1 However,

procedures and equipment Of other data processing systems

currently in use by banks will also be discussed.

 

1Principles of Bank Operations (New York: American

Institute of "Banking, American Bankers Association, 1956),

pp. 83-84. "The term 'bookkeeper' has develOped a somewhat

special meaning in banking circles. The actual bookkeeping

operations of a bank, involving asset and liability and

income and expense accounts, is 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

detailed subsidiary records of the deposit liability 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 headings 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 peculiar 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 associated with

clerical force growth, some of the repercussions of change,

why more efficient data processing is considered necessary,

and clerical department requirements for banks, with special

inquiry into the need for data processing flexibility.

A third aspect of this chapter will be concerned with

the dynamics of growth. Included herein will be discussions

 

books is the bookkeeping function. For example, in the case of

the liability account Demand Deposits, the general books are

concerned only with the total of deposits made each day and the

total of checks paid each day. The bookkeepers, however, must

record each individual transaction by posting each individual

deposit ticket and each individual check to the prOper customer's

account. Sometimes this activity is known as keeping the

individual ledger, but perhaps bookkeeping is 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;

ities, the rapid expansion of competitive financial 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 will 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 easier the bank clerk's job.

Among these was the adding machine. Because of its impor-

tance to the develOpment of subsequent machines 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 is that of a

common machine language for banking, or MICR (Magnetic Ink

Character Recognition). The development required concentrated
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and concerted effort on the part of many people, groups,

and organizations. Its realization and the process which

led to it will be detailed in Chapter IV, with a discussion

of what is necessary in order to utilize MICR effectively,

what it is, some of the problems which have been associated

with it, and how it works.

Chapter V describes the data processing equipment

in current use and discusses the attributes and character-

istics of such devices as conventional bookkeeping 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 detail. 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-requisites 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 final

part of the chapter is devoted to a presentation of computer

systems machinery 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 bookkeeping Operations will be dis-

cussed without presenting them in detail. However,

enough of a summary will be given to provide an insight

into a particular installation's characteristics and

methods of Operation. Through this means it is hoped

that an appreciation of machinery versatility and adapt-

ability, as well as an insight into effective equipment

utilization and systems design, may be gained. Four sys-

tems in all will be presented. The last, an EDP instal—

lation in a Michigan bank will be presented in greater

detail. The two main areas will deal with the steps and

procedures followed in the conversion process to EDP,

and the operations and procedures employed for processing

checking accounts, savings accounts, installment loans,

mortgage loans and payrolls.

Chapter VII concerns the feasibility, desirability

and possibility Of computer sharing and joint data proc-

essing facilities for smaller banks. Different methods

and some of the more important aspects of computer

sharing are reviewed. A recommended procedure for inves-

tigating the possibility of a joint venture is 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 technolOgy advances 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 implementation 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 possibilities.

Finally, Chapter X will summarize and comment on

some of the conclusions and findings of this study. In

this final chapter, an attempt is made to assess the over-

all effectiveness and adaptability 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 incidence 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; it 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 agencies

and ownership groups did not play the role in business

existence that they now do. Neither did the amount of

paper work required of most businesses impose 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 services 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" credit by giving borrowers

current spending power in exchange for a future promise

to repay the bank.

With the growth and development which has taken

place, therehave also evolved new methods of carrying

out the financial aspects of a business negotiation. No

elonger is it necessary to take the risk associated with

transporting gold by Wells Fargo from one part of the

country to another, nOr with carrying huge sums of money

personally for business transaction 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 is 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 paying our account peri-

odically by issuing 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 is required to handle.

To a large extent, the reliance 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 associated with

the placing of their funds in someone else's hands for safe-

keeping. The banking industry has developed in size and

stature to'a paramount place in our modern, interdependent,

economic society. The statement attributed to Will Rogers,

"there have been three great inventions since the beginning

of time: Fire, the Wheel, and Central Banking,"1 gives evi-

dence to the importance of our modern banking system. But

with all the progress, the develOpment, the expanded services

and the increased conveniences have come a variety 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-

ductor Anal sis (New York: McGraw-Hill Book Company, Inc.,

19597. p. 313.
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A Bank's Paper Problem

The paper handling task of the banking system is

unique in that the voluminous number of checks we write

each year must be processed through it. This requires

time, effort, physical facilities, and people. In

addition, as a banking institution increases its ser-

vices to its customers and increases the number of cus-

tomers it serves, it takes more of each of these factors

to accomplish the task efficiently. Eventually, a limit

is reached as to the amount of time available, 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

methods 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 is not

considered to be a highly mechanized industry. Perhaps

the most widely used are the conventional bookkeeping

machines. Larger banks have also installed punched card,

or "tab," systems and found them to be an improvement.

However, there are those who feel that the tab systems

can only offer temporary relief, as their 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 than 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 it with later and newer equipment of

the same general nature, or (3) discard the old equip-

ment and replace it with an entirely 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 retail establishments, space and missile research

groups, and banking and other financial institutions.

The electronic computer has been touted as an

' a super machine that could do allelectrOnic "brain,'

manner of things. It could make rapid calculations,

store information, recall it at the right time and in the

right place, make decisions, and in the minds of some,

think. It has been heralded in glowing terms and with
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high praise for its capabilities; it 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 efficiently 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 being 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 their

individual jobs. . . ."1

The potential 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 explore the possibilities of electronic data processing

lJohn 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).
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for banking at a very early date. Nevertheless, through

the efforts of such groups as the American Bankers Asso-

ciation, some of the most troublesome problems connected

with the ad0ption 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 it has appeared as too costly and has

been regarded as being applicable only to the larger banks.

This lack of confidence has caused the machine manu—

facturers and smaller bank managements to look for a dif-

ferent type of solution, an installation to fit the parti-

cular needs of the small, lower volume bank. One answer

which has been developed is the Post-Tronic or Sensitronic

bookkeeping machines, commonly referred to as "tronics."

Other solutions that are being discussed widely are the

use of service bureaus, OOOperatives 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, in many

cases, the results have been rather disappointing. Too

often the equipment was installed without making a thor-

ough investigation of how it could be integrated into

a well-develOped system. Thus, anticipated savings were

not realized.

Where previously installed mechanical systems were

not too satisfactory, some bankers looked to electronic

data processing for the answer to their data processing

problems. Here again, the answer was not always forth-

coming. A change of equipment will not necessarily solve

problems caused by an improper installation, by mismanage-

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 is to develOp systems for the situations

where their use can be advantageous from an overall busi—

ness vieWpoint, and where the user has the capacity to

plan effectively and judiciously for the equipment before

it is 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
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standpoint of wider application to the data processing

needs of a particular bank, and the economic feasibility

of its use by a much larger number of banks. Thus, no

longer is bank automation limited to the few larger

banks. EDP is now a reality and must be viewed as a

possible tool for data processing by all banks. As

someone has said, "there is no longer any doubt about

whether the banks will introduce automation; the only

point still at issue is 'When' and 'how'."1

Data Processing

Data Processing Defined

Data processing is generally assumed to mean

the activity of collecting, sorting, and processing

information in order to reach a businesscfifiective

or a required result. In banker's terms, it is

the entire process that occurs every time a trans-

action takes p1ace-—not only in terms of the pre-

sent action, but in terms of the process from

original deposit to final proofs. . . .2

 

1As 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 Engineers and discussions were

still in progress when The Economist went to press.

2Peter J. Andre, "A Program of Electronic Data

Processing for Savings Banks, (unpublished thesis, The

Stonier Graduate School of Banking, conducted by the

American Bankers Association at Rutgers — The State

University, 1961), p. 9.
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Stated differently, data processing

. . . is 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 content are included 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 extraction of related data,

previously stored; and computation,

4. 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

_‘

lFelix Kaufman, Electronic Dita Processing ang

Auditing(New Ybrk: Ronald Press Company, 1961), p. 9.

2Data Processing bygElectronig§_(New York:

Haskins and Sells, 955 , p. 2.
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for planning, coordinating, controlling and reporting

in order to attain the objectives of the organization

group.

Clerical Force Growth

Data processing is 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 steadily 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 businesses have been hard pushed to keep up with

their 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

9£_the United States: 1959 (Eightieth Annual EditionTT

2David Rubinfein, "Automation of Bank-Check

Accgunting," gournal of Accountancy, CIII (March,l957),

p. 1.
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As general clerical employee requirements have

grown, continuous growth in checking 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.1

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.2

Mr. Hein further points out two important facts:

first, that the volume of data per unit of working force

is increasing, and second, that the productivity per unit

of non-clerical working force is increasing at a faster

rate than that of the clerical worker.3 The clerical

task is also costly; in dollars and cents "American

business spends almost $70 billion annually to process

data. This is almost one-sixth of the gross national

product."4

1Winslow E. Pike, "Why Smaller Banks Too, Should Use

MICR," The Office, Lv (January, 1962), p. 92.

2Leonard W. Hein, An Introduction to Electrgnic Data

Processin (Princeton: D. van Nostrand Company, Inc.,

1951). p. 3

31bid,, p, 1. 4Ibid., p. 5.
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It is evident from the foregoing 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 business enterprise.

It is only natural, therefore, that when electronic

machines were hailed in glowing terms and praised for

their high rate of speed, their accuracy, and almost

unbelievable capacities to store and process information,

that businesses looked to the electronic computer sys-

tems for the solution to their data processing problems.

But, whenever radically new innovations appear, usually,

there are also a number of repercussions that accompany

their introduction.

Repercussions of Change

The introduction of radically new methods and

machines, has often induced a conservatism and a reluc-

tance to accept not generally associated with the gradual

changes of a normal economic growth. An example of this

reluctance is furnished by the story of auditors who

initially verified the accuracy of adding machine tapes

by manual arithmetic because of their skepticism 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 sufficiently

detailed visible records, or, in the case of the auditor,

"audit trail." But our approach to problems of this

nature is now different than it has been at times in the

past. Change has not ceased, only our attitude toward it

has shifted somewhat. Today, an attempt is made to soften

the harmful effects produced 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 economic inequalities

which result from introduction of new concepts and

radically differing procedures. 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 particular groups with mis-

givings. 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 retraining,

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 ability to do mental work, will have on

our economic society, or some segment of it. That reper-

cussions will be felt is a foregone conclusion; the

question is, to what extent, by whom, and what can we do

about it? The introduction of electronic equipment and

the data processing "revolution" initiated with its coming,

especially as it pertains to the banking industry, may

offer a glimpse of one possible solution.

Why More Efficient DatavPchggggngfl

Generally we have been guilty in 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 AustralianvAgcountant, has said:

. . . [the] stewardship approach to accounting

represents mere historical scorekeeping. . . .

Our accounting systems are satisfactory score-

boards if all you want to do is keep the score.

But if we want to help the players, there is

much more to be done.

There are many,9players," and it is their insistence

for more than Just “the score" which has led to some of

the current data processing developments. Information is

not enough, it must be usable information. A good data

processing system is designed to "pay its way" by

T—v— w ——

1W. A. Dick, "What Should Management Require of Its

Data Processin System," The Australian Accountant, XXXII

(January, 1962 , p. 3. . .
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pinpointing opportunities and facilitatingdecision-

making through faster, more efficient 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 machinery

systems not only had to provide a new way of looking at

record keeping problems and requirements, but it also

had to do so while furthering the basic objectives of

the banking system. Indicative of the progress being

made is the following.

Data processing techniques have been so fantas-

tically successful in the past twenty years that

they are right now literally remaking the face of

American business society in the most exciting

social and economic revolution the world has

ever seen.1

Bank Clerical Departmentheguirements

Data processing is undoubtedly a big Job for any

business. For a bank it is doubly so, for each bank has

a tremendous task in the mere handling and processing of

checks which daily flow through it. This comes about for

many reasons. First,

. . . the problems involved in depositor accounting

4‘

W ' ‘fi i W

1Max Joseph Havlick, "What Does Data Processing

Need Most Today," Data Processing, III (November, 19 l),

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-

eign" checks). It should be noted that the latter

group often amounts to 60-70% of the items handled.l

Each check will 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. Besides checks,

there are also other documents, but checks are the most

numerous.

A second reason for a bank's growing clerical job

is the increase in services and facilities which many of

them have provided. The facilities change is evident

from merely viewing the new physical plant layout of bank

buildings with their new modern fronts, expansive lobbies

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 which

require more detailed processing.

Banking has always been a service industry. Never-

‘theless, new opportunities for service were found as the

-_

v—

1Electronics an Banks (New Ybrk: Peat, Marwick,

Mitchel ompany: 95 9 pp. 7'8.
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economy moved from a "cash and carry" basis to one where,

in this country, the check is used for 90 per cent of all.

payments made. In addition, the former practice of con-

centrating on a few big clients which limited both the

financial services and the number of transactions has

changed to offering many services to millions of small

customers in numberless suburban banks or branches. Thus,

expansion of facilities and services to more and more

peeple has greatly increased the data processing require-

ments of the bank's tellers and clerical departments.

Requirementwfor System Plexibility

The data processing system of an organization is one

of intricate complexity, for it is an intermixture of

peOple, information, machines and formal and informal pro-

cedures. It is designed with certain end results or objec-

tives as the prime considerations; it 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 superior 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 flexibility;
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Since the processing of large volumes of paper work

is an inescapable part of banking, the prOper use of

machinery can help to expedite the process. Machines are

considerably faster than manual methods, eliminate some

human errors, and can be provided with a system of built-

;in controls and checks. But, since machines, especially

those associated with an electronic computer data proc-

essing system, require large capital outlays, it is impera-

tive that machinery systems be so designed that an expand—

able and adaptable component group of machines is available

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 isfia vital characterigtic 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.1 When accuracy, therefore,

is coupled with the other requirements of a bank data

processing system, the need for flexibility becomes even

more apparent. Not every bank can utilize the same system

as effectively as can another. Each bank must design its

own particular data processing system to fit its peculiar

needs. This is true also of the equipment which a bank

can economically employ, for of the approximately 14,000

 
,— fi fl?

1Gordon H. Cowperthwaite, "Bank Automation--A Review,‘

The Canadian Chartered Accountant, LXVIII (June, 1961),

343
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commercial banks in the United States, 11,392, or about

85 per cent, have deposits of less than $10 million.1 This

means that currently available electronic 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 if it is 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 owargwth

Growth requires change. The change may be directed

to but one aspect of an economy, or it may be such as to be

alleinclusive with all aspects moving in a forward direction.

In banking, where there are so many facets to the Operation,

there is such an intermingling and interaction of one phase

of the operation with another that it is difficult, if not

impossible, to isolate a particular area for discussion.

Nevertheless, there are-certain segments where greater and

7— iv.— V h f 7.... ..V we.

lPike, 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.)

2Ibid. “
-<
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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 (l) personnel, (2) the

rising flood of checks, and (3) bank services and com-

petition. Since people are the most essential element

in banking, or in any business for that matter, the

subject of personnel will be discussed first. The

importance attached to the role which a person plays in

an organization's success is indicated in 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 their goal did so not so

much because of poor system concept but because

people failed to participate as expected.1

Personnel

During the 1930's and the early 1940's, when empha-

sis was on a "steady job" and security, it 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 is now becoming difficult

for banks to get good help, and harder to keep them.

 Tv—fi '7

1Alan B. Purd ,"Computers and Bank Automation,"

(unpublished thesis ,The Graduate School of Banking (now

The Stonier Graduate School of Banking conducted by the

American Bankers Association at Rutgers - The State Uni-

versity), 1959. D. 11.
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"Today's youth are looking for greener pastures, new hori-

zons, and to some extent, less work."1

Banking has not been regarded as a highly mechanized

industry. Therefore, when expanded Operations 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, commercial bank

employment increased 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 is that

clerical 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

.—

..Vi

1Andre, op, cit., p. 9.

2"How Banking Tames Its Paper Tiger," Business Review,

Federal Reserve Bank Of Philadelphia (May, 1960), p. 3.

31big., p. 4.
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1957, wage and salary costs rose 98 per cent while the

afteretax profits of commercial banks remained quite con-

stant at about 8 per cent of total capital accounts.l As

a result of this type Of profit squeeze, if expenses were

to continue to rise and profits 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 growing economy. The alternative would be

reduced banking services and a possible stunting of the

nation's ability to grow economically.

The personnel problem of banks is not entirely a

consequence Of the increased clerical demands associated

with growth, services and competition. Banking has a

high labor turnover rate and jobs Open frequently. This

can perhaps be traced to the high incidence of women.

employees for many of the clerical tasks required of a

bank, and to the fact that these tasks are of the.repe-

titive, routine type, and are neither stimulating nor

self-satisfying. In addition, these tasks are compli-

cated by wide fluctuations in activity, resulting in the

necessity Of gearing performance accordingly. Indicative

of the difficulties in hiring and keeping competent

employees to handle these routine clerical jobs is the

experience of the Bank of America. Speaking before a

congressional suchmmittee in 1957, and referring to

-__A

11bid., p. 4.
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clerical employees, Mr. A. R. Zipf, a vice-president of

the bank said:

The people who occupy these positions are, in

general, young women employed during the transitory'

period between graduation from high school and their

permanent occupation as housewives and mothers.

In the Bank of America, we now have more than

2,300 bookkeepers. Of this number, over 90% are

young women; Our staff turnover in this category,

for the year 1956, was 78.1%, most of which was

caused by marriage and other family reasons.1

A further complication for banking is 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 RisingFlogg_of Check;

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 is primarily concerned with the

payment and collection of funds for checks. And while

these are intrinsically simple functions, their perform-

ance is complicated by the large volume involved and the

variety of handling methods required. For example, a

bank may receive checks for collection in the form of

1A. a. Zipf, "Automation in Banking Other Than

Check Processing,’ 8 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. 0.,

November 15, 1957), p. 10. (Mimeographed.)



 

35

deposits through the mail, 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 Association, The

Association 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

banking system. The report states:

. . . among the 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 is made by check. . . .1

These are "primarily written on the 54 million check-

ing accounts in insured commercial banks."2

Developmentof Check Ugage, In the January, 1961,

issue Of Banking magazine, William R. Kuhns gives anhis-

torically oriented presentation of checking account usage

and growth. Among other things he says that unless we

want to be technical about the meaning of the word, checks

have a history that began more than 2,000 years ago. But,

check usage took a long time in develOping to any large

prOportions, for it was not until about a hundred years ago

 

1Rubinfein, op. cit., p. 41.

2William R. Kuhns, "Banking's American Story-~MICR

Spells i0pportunity'," 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 COpies 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 since

their times. However, these were privileged men, for, as

Mr. Kuhns states:

During our early years the use of checks was very

limited. Opening a checking account was a privilege

extended by banks to men of position and prestige.'

The economy did not require the advantages that

checks provide 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 business

transactions. ’They continued to be primarily a

(business tool until well into the 20th century.

Individuals did not generally feel the need for a

checking 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 0 checks rose

rapidly as a result of this innovation.

Expanded Use. The check collection and transit func-

tion of any bank is a noisy, busy Operation. Moreover,

each year it seems to get even busier and noisier, as more

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

__

*—

1Ibid., p. 46. 2Ibid., p. 49.
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An indication 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. By 1952 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 l.)

The 1952 volume amounted to $2 trillion with 4 trillion in

check dollars estimated for 1970, a doubling of the check

dollar volume in 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.1 .

Writers have made calculations and converted these

not too understandable figures into something which, if

not more meaningful, may give us a keener appreciation of

the immensity 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 is another aspect too, which has added to the

 

1Ibid., p. 50.

2Sam M. Fleming, "How Banks are Mechanizing the

Hangling of Checks," The Office, Lv (January, 1962),

p. 20 - - -

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

Source: Kuhns, William R., "Banking's American Story--

MICR Spells '0pportunity'," Banking, LIII (January,

1961), pp. “5-520
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growing stream of checks. During 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,

facilities would be swamped. It is multiple handling of

each check plus the increasing number of checks that has

been giving bank Operations men their biggest problems.

Regardless of the mounting tide of checks, their

increase is not the only reason for the bankers' search

for mechanical assistance, as almost all banking Operations

are growing. To illustrate, 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 period, the

number of savings accounts increased 33 per cent, commer-

cial 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 is expected to increase at an average

1Carl A. Bimson, "The Road Ahead," Auditgram, XXXVII

(January, 1961), p. 8.
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annual rate of 2 per cent and economic activity--per gross

national product-~18 projected to increase 40 to 50 per cent

during the 1960's.1

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 period, the dollar amount of mortgages held

by these institutions increased by over 360% while

the number 8f savings accounts increased approxi—

mately 61%.

Perhaps an additional factor has been the rapid

expansion of branch banking during this same period, thus

making available to more customers a wider variety of

services, and easier access to them.

Bank Services and Competition

A bank is 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 is an individual, private, business

organization which exists to serve the financial needs of

the community of its location, oftentimes in direct com-

petition with other banking firms. Therefore, the degree

Of success which it achieves largely depends upon its

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

 

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

2Purdy, Op. cit., p. 7.
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of its contribution-—in terms of customer services and

community welfare and development-~to its surrounding area.

As the economic activities of a community become greaten

so too must the bank's list of services become broader.

When the community becomes large, additional banks will

enter and some degree of specialization will start to take

place. Likewise, as our economy continues to change, so

must the type of services available from our financial

institutions change. Hence, services no longer needed

will be discontinued while new and apprOpriate services

will be provided.

Many banking innovations have added to the variety

of services which a bank can offer. But, as spiraling costs

and increasing paper processing problems became a reality,

many banks were faced with the possibility of either

reducing their services or increasing the charges for those

services. Naturally, they were reluctant to do the first

for their reputation and their livelihood depended upon

the services which they rendered. 0n the other hand, com-

petition and the customers' recalcitrant reactions to a

higher price for services dictated that a third alternative

be sought. The invention and production of the electronic

computer is now making possible this third alternative.

That is, 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 variety of services

can eventually be ours for a nominal 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 in the SCOpe'

of services to be rendered the banking public,

but in the importance attributed to its functions.

This expansion will be the result, not only of'

increasing pOpulations and standards of living,

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 convenience in all

forms Of activity. . . . Furthermore, whether recog-

nized or not, banking is playing an increasing ser—

vice role in the office Operations of its larger

depositors. The trend that started with account

reconciliation and lock box plans has only begun

to gain 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 being placed on

efficiency, progressiveness and scope of Operations.

The use of computers and automatic data processing

holds the promise of meeting those demands.1

The Objective of commercial banking, like that of

other business enterprises, is to produce a profit.

Therefore, the old economic adage-~compete, dissolve,

or be absorbed--applies with equal force to them.

Although the competition which a bank faces is not

as noticeable, perhaps, as that of a retail merchandise

establishment, it is just as real nevertheless. Each

bank has two-way competition. First, it must compete

for the public's funds, then it must compete for the

placing of those funds to their best use. Thus, it

must not only compete with other commercial banks, but

1Purdy, ibid., pp. 88-89.
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it must also compete with savings banks, savings and loan

associations, insurance companies, Federal and State credit

unions, United States Savings Bonds, and the organized

stock markets, as well as private placements. Each of these

can be aggressive in its own way, and can present a dis—

tinct competitive challenge to segments of the commercial

banker's Operations. That these other financial insti-

tutions and outlets have also experienced growth and

change is 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 companies' 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 association volumes increased 27 times the original

amount.

A similar story is 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.1 '

If we consider that banks are prohibited by law to

pay interest on demand deposit accounts, and are also

limited by the amount of interest payable to their cus—

tomers-on savings accounts, we can see some reasoning

for the increased competition from other financial 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 affect materially the overall bank totals, it does

affect the profit of the larger city bank.2

Another aspect of the competition between financial

institutions is that of personnel. The other areas, such

as finance, insurance, and real estate groups, are taking

more of the available employees. Since 1919 these groups

1The source of these figures is the Federal Deposit

Insurance Corporation as reported by Herbert Bratter,

VBanking--l950-l970: The View From Here," Banking, LII

(may, 1960): pp. (46-49. a. . . . -

2Lee Silberman, "Bank Clients' Boon," The Wall Street

Journal (Midwest Edition), April 20, 1962, pp. 1, 15.
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have increased their personnel requirements 130 per cent,

to 2.3 million workers in 1956. As the demands for qual-

ified, competent personnel continues to increase for all

financial institutions the costs for salaries, training,

and so forth also climb. The question is, can banks con-

tinue to compete? Or, how can the banks impede the

encroachments upon their profits?

Bankers have attempted to meet the challenges

imposed by competition from other financial institutions

for funds, personnel and service customers by adOpting

enterprising operating measures. To improve services,

facilities 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 handled in_but

a fraction of the time taken previously. The additional

capacity could then be utilized in either handling addi—

tional work volumes, which could be aggressively solicited,

or in providing additional revenue producing services.

Thus, by employing EDP, services presently provided could

be improved and varied 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 its
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share of the total rising bank volume without fear of over-

burdening 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 misgivings concerning the high cost of

different equipment units; they doubted the ability of

any but the larger banks to utilize them efficiently because

of lack of sufficient volumes. Many smaller banks even

questioned their ability to maintain their competitive

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 article 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.1 Without

going into too much detail, they might be summarized 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

,—

1Ibid.
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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 it, have

become increasinglyaggressive in taking accounts away

from other banks.

5. Most banks are also increasingly on the lookout

for suitable companies that an acquisition-minded client

may want to buy, with acquisition financing in mind.

6. Banks are pushing harder in such areas as resi-

dential mOrtgage lending where interest rates are higher.

7. Banks are striving to funnel as much Of the

high-priced savings deposits as they can into consumer

loans.

8. In their quest for more consumer loans, per-

mission is being requested to display promotional materials

in a cOncern's office or plant advertising their services

to employees.

_9. Banks with electronic data processing equipment

are offering computer services as an added inducement to

their customers. Both the Bank of America and Chase Man-

hattan Bank, New YOrk, are actively engaged in this field.

Thus, it 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 is, bankers must
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strive energetically to: provide the conveniences and ser—

vices expected by their customers, promote the interests

and economic well being 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 Bankfi"Record" Keeping

Bankers have for centuries been required to main-

tain records of the transactions occurring between them-

selves and their clients. Presently, the application of

machines to practically every business operation, and

especially that of data processing in banks, is one of

the Outstanding Characteristics of modern business.

Furthermore, if the word is not too technically defined,

machinery has been long and widely used in the record-

keeping functions of a bank. The use of equipment dates

1In this section the following sources have been drawn

upon heavily for the information carried herein:

"How Banking Tames Its Paper Ti er," 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 copies 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 existed.

It can be easily imagined that prehistoric book-

keeping was crude, but nevertheless, the neolithic 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, it became

necessary to devise better methods for figuring and

recording the trade transactions.

Deciphered tablets and hieroglyphics reveal that

the early Babylonians, Egyptians, Hebrews, and Syrians

were surprisingly efficient in the handling of figures.

It has been stated, in fact, that "the first piece 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 scratched on clay tablets."l

About the sameztime Ahmes, an Egyptian temple scribe,

wrote the first known handbook on arithmetic. His papyrus

(manuscript) still exists in the British Museum. Centuries

later, papyrus scrolls were also used as "ledgers" by the

1"Paper Tiger," op. cit., p. 5.
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bankers Of Phoenicia as they posted to them with pens

made from reeds.

The Chinese evolved the idea of knotted cords, then

beads 0n wire. From the latter, around 600 B.C., came the

first calculating machine~~the wooden abacus--which is

still widely used by Oriental peoples. The Chinese were

also the first to use paper.

The ancient Greeks and Romans had a highly-develOped

banking system. Too, these early Civilizations developed

an abacus Of stone provided with grooves in which pebbles

' called "calculi" were rolled up and down. From their

"calculi" the wOrd "calculate" is derived.

Another early accounting device used by bankers of

the time was the quipu, which is still used in some regions

Of Peru. The Aztecs, at the height of their power, kept

track Of their treasures by using the quipu. It consists

-of a twisted cord made of different colored strands from

which is hung a fringe of knotted strings. The knots on

these strings represent numbers and might be combined to

express any required amount, while the colored strands

of the main cord represent objects so that different kinds

Of properties can be distinguished. For example, a red

color might indicate gold, a black, cattle, and so on.

Perhaps even earlier than the abacus or the quipu

were the sangi or number rods which may still be found

in parts of Korea and Japan.
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The next major milestone in record-keeping took place

during the middle ages when the decimal system and Arabic

numerals replaced Roman numerals throughout much of EurOpe.

This greatly simplified calculation. Although it may

have seemed easier to the Romans, we would find it rather

difficult to figure interest on MMDCCCLXXXVIII denarii at

VI per cent per annum.

In England, from the time of William the Conqueror

to as late as Charles II, the telly system was in vogue.

When a man owed money, he would record the amount by

cutting notches in a stick called a tally stock. He

would then give the stick to his creditor. Because a dis-

honest creditor would sometimes cut extra notches before

he presented the telly stock for payment the system was

changed. After the notches were made the telly was split

down the middle. The notches on the creditor's half then

had to correspond to the notches on the debtor's half.

From this system the term tally was derived, a word still

in current usage. It is also interesting to note that

sOme semblance of this system was used by the cattle barons

of the early West as they took periodical inventories, or

tallies, of their cattle.

Banks kept records Of deposits by the telly system.

Their depositors held tally stocks corresponding to those

in the bank. From this came the modern word "stockholder."

Up to 1543 the British Government also kept records
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of transactions by the telly system. After the system was

discontinued, for nearly two centuries the basement of the

House of Commons remained cluttered with vast accumulations

of these dry sticks. Finally it was decided to burn them.

When the stove became overheated, a fire ensued, burning

both the House of Commons and the adjacent House of Lords.

Blaise Pascal, in 1642, built a machine that could

add figures. In 1693, Gottfried Leibnitz produced a

multiplying device. Subsequently numerous inventors,

mathematicians, eccentrics, and others who merely wanted

to get rich quick tried to devise machines that would sub-

stitute "brass for brains." But during a period of nearly

200 years, few practical machines were develOped.

In the early 1800's, however, an English mathe-

matician, Charles Babbage made at least two attempts tO

construct a machine involving a sequence of Operating steps.

These machines were to be mechanical in nature and were to

incorporate functions similar to those of the present-day

computer. Unmastered technical difficulties did not per-

mit completion of these machines, though, and his "Differ-

ence Engine" (about 1812) and "Analytical Engine" (about

1833) were temporarily fOrgotten.

' - Later, Dr. Herman Hollerith devised a punched-card

system for tabulating the 1890 census. He had earlier

experimented with punched paper tape but abandoned the

idea in favor Of cards. Although Dr. Hollerith's equipment
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was not sequentially programmed, it did utilize punched

cards in a manner similar to that used by the Jacquard

loom. The Jacquard innovation, providing for Operation

of a loom through a sequence of operations controlled

by means of punched cards, pre-dated Babbage's work.

The eventual production of tabulating systems for data

processing, as well as the computer, are the outgrowth

Of these earlier experiments.

As late as 1890 most banking transactions were

recorded by hand. Clerks, wearing green eye shades and

high button shoes, ". . . and perched on high stools,

inked entries in ponderous ledgers. Male secretaries

COpied letters in 'fine round hands.’ Officers scratched

interest computations with goose-quill pens."1 Illus-

trative of the type of lodgers used is the following.

In the early days of banking, one ledger record

of a depositor's account was made, and the bank

kept this record permanently in its possession.

Huge bound books, known as Boston ledgers, were

used for this purpose. It was not practical to

provide the customer with a c0py of his account

for his own use; instead, he was requested to

submit his checking account passbook to the bank

periodically for balancing. The bookkeeper would

add all the customer's deposits in the passbook,

subtract from the deposit total the aggregate of

checks paid since the last balancing, bring for-

ward the new balance, and return the passbook,

together with the paid checks, to the depositor.

Thus, by means of the passbook, each customer was

furnished with a record of all deposits made and

of all checks paid, and he was given his current

balance figure. .

 

1Burroughs Corporation, op. cit.

2American Institute of Banking, op. cit., p. 84.
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It was not until shortly before the turn Of the

century that the mechanical revolution started in offices

and banks. Once started, however, it set off an almost

feverish development and use of office equipment.

First to appear was the writing machine, the type-

writer. Then came the adding machine, followed by a

host of different equipment.

By 1914 a book on office management found the

following among the machinery in general use:

cash registers, punched-Card tabulators,

addressing machines, billing machines, dupli-

cating machines, photo copiers, automatic type-

writers, Check-signing equipment, and folding

machines.

_ VThe production of a practical adding machine aided

materially the record-keeping activities of the banker

and provided the basis for the subsequently develOped

bookkeeping and accounting machines. Its importance

ranks high in the mechanization progress of banking.

Development of Early Bank_Bookkeeping Machines

The inventor of the Burroughs adding machine,

William Seward Burroughs, was born in Rochester, New York,

on January 28, 1857. His father, who was a mechanic,

decided that his son should have a "gentleman's job,"

and not follow in his footsteps. YOung William exhibited

early tendencies toward things mechanical, however, and

after the family had moved to Auburn, New YOrk, and when

 f 7— vv—— v-r— w —Vv—v

1"Paper Tiger, 02. cit., p. 6.
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he was fourteen years of age, he attended a lecture on

"mathematical short cuts." This lecture fired his

imagination and was the impetus for his conception of

the adding machine. The youth spent many hours making

sketches of his "adding machine," and he even promised

to build one when he grew Older.

After completing two years of high school, Burroughs

received employment as a postal clerk. He next decided

to enter banking and obtained a position as a bank clerk.

He soon discovered that his "gentleman's job" had many

drawbacks. The hours were extremely long, the work

very confining and fatiguing, and always there haunted

him the specter of error that meant hours of extra work

and ceaseless worry.

It was not long after he had entered the bank that

Burroughs develOped a feeling that something was wrong

with the system of keeping the figure data. He found

that half his time was spent in taking precautionary

measures to avoid error and that half of his remaining

time was used in finding and correcting errors that had

crept in despite his caution. Only about one-fourth

of his time was devoted to actual productive work. It

was painstaking, tedious work, and required a great deal

of "overtime." Gradually there began shaping in his mind

the conviction that the human brain is, at best, an imper-

fect tool,never infallible, and incapable of sustained
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effort without error. The answer, as he viewed it, was

"something mechanical." I

Five years after entering the bank, a combination

of factors-ea not too robust health, the long hours

required by his work, the constant worry over errors,

plus the thoughtzrfl study devoted to his idea-~required

him to leave his work, go to a different climate, and

take up something less confining. Therefore, in 1882

he went to St. Louis, where he had relatives, and found

work as a mechanic in a machine shOp.

The idea of an adding machine now became stronger

and stronger. As a result, Burroughs persuaded one of

the city's leading merchants to advance him $300 with

which to develOp his idea. Upon receipt of the loan, he

quit the Shop to devote his entire time to his machine.

He soon found working space in a shOp owned by Joseph Boyer,

a man who gave him much friendly encouragement and help.

(Boyer later became Chairman of the Board of Directors of

BUrroughs Adding Machine Company and for twenty years was

its president.) Burroughs soon found, however, that it was

one thing to have an idea and another to develOp it into

a practical machine. The $300 was soon used up and $400

more was advanced. After that was spent, he was forCed

to turn promoter and raise more funds. Eventually, after

many struggles and six more years of work, he completed

the first model. He called it a "Registering Accountant."
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This first practical model required ten years effort and

an estimated cost of $300,000.

3 As news of his work became public, business men

invested money to assist Burroughs in the development of

his adding machine. Finally, four of his backers formally

organized and incorporated, in 1886, as the American

Arithmometer Company. (In October, 1904, the company'

moved to a new plant in Detroit, Michigan, and a few

months later became the Burroughs Adding Machine Company.

The name was changed to the Burroughs Corporation in 1953.)

In 1888, the first U. S. patents were granted, and in 1889

the Boyer Machine Company-vwhere Burroughs had conducted

his work--was given a contract to make fifty of the new

machines.

The first sales brought bad reports. The machine

Operators could not make them add correctly; they could not

get the same answer twice. Customers, new to the machines,

pumped or yanked or caressed the handle and did not control

the Operating speed as did Burroughs who could make it work

accurately every time. The previous admiration for Burroughs

and his invention soon began to give way to disbelief,

ridicule, and derision. He was even called a hoax, or a

mathematical magician, and many belittled him for trying

to "put brains in a box." Dismayed, Burroughs locked him-

self in his working quarters for 72 straight hours, emerging

tired and haggard but with the sketch for an oil-filled
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dashpot, a device similar to that which ensures the steady

closing of a door. After retooling and modificatiOns,

Burroughs's "Registering Accountant," the world's first

practical key-driven and printing adding machine, was a

successful reality.

The first machine was limited to simple adding,

although it gave a printed record of what it added and

the result. Its reality, nevertheless, gave Burroughs

and his backers reason to visualize a maximum sale of

only 8,000 machines. This would provide one machine for

each bank in the United States and Canada, and then the

company could be liquidated. Little did they dream that

in just forty years, by 1926, the company would have prO-

duced a million machines, and that it would eventually

bring into use millions more.

Success was finally won. The first really mechanical

piece of equipment produced specifically for banking Opera-

tions was soon adopted by many business organizations. But,

due to ill health, Burroughs resigned from the company in

1897 and on September 14, 1898, at the age of 41, he died.

His life was relatively short, but his contribution to

Other bank clerks and bookkeepers and business men in

general will last forever.

The first users of the simple adding machines were

banks-4principally smaller banks.v But banks in general

did not at first rush to buy this innovation. They were
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reluctant and unwilling to accept that this "newfangled

contraption" would actually total a column of figures

correctly, or that there was a need for banks to have it.

Nevertheless, improvements were made in the machines,

newer developments were added, and acceptance became

widespread. Eventually, the original machine evolved

into six basic lines of mechanical equipment: adding-

subtracting machines, cash—registering machines, cal-

culating machines, numerical accounting machines, type—

writing accounting machines, and statistical accounting

machines. Over 2500 special and catalog models have been

produced by Burroughs in the seventy-five years of the

company's existence.

Shortly after the adding machine was develOped, the

calculating machine was produced. Other innovations were

also introduced. Among the more noteworthy improvements

Of the time were adding attachments for typewriters--

coupled with typewriters thatcould write in bound books-—

and, shortly after 1900, the attachment of electric motors

which greatly furthered the develOpment of rapid, skillful

addition. About the same time machine subtraction was made

possible, with the result that totals and balances could

then be computed.

At first, deposits, checks, and daily balances were

printed vertically in one or more columns. Then it was

realized that separate columns for each class of entry
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would make the statement look more like a ledger and much

easier to follow for account reconcilement. Thus, around

1910 or 1912, the idea of posting ledgers by machine was

conceived. As usual, though, the further develOpment and

more widespread use Of posting machines was retarded for

a time because of an almost universal suspicion of the

loose-leaf ledger as a safe record for accounting pur-

poses. Nevertheless, the first bookkeeping machine was a

marvel in its day because it would add, subtract, print

the date, and print the balance. Its appearance helped

to reveal the many disadvantages Of the old Boston ledger

and provided the means for speedier and more accurate

record keeping. This, in turn, helped tO improve banking

services at a time when there was an unprecedented increase

in the number of depositors.

Initially, mechanical posting brought about a

decided change so far as the customer's record was con-

cerned, and also provided an element of internal control

-and check. The speed and accuracy of the new bookkeeping

machines made it practical for a bank to go through the

entire posting process twice (dual posting). One book-

keeper would post to the customer's ledger while a second

would post the identical data to the customer's statement.

Subdequently, methods were devised whereby the bank's

record and the customer's record were simultaneously

prepared.
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When the original income tax law was passed in 1913,

requiring the reporting of a business's affairs in a sys-

tematic manner, modern record keeping really began. With

this as an incentive, and with the war, the period of 1910-'

1916 saw a reduction in the number of skilled bookkeepers.

As a consequence, some acceptance of posting machines was

given by the accounting profession--principally, however,

in the preparation of customers' statements. Later the

reduction of clerical costs became the paramount motive.

Hence, once given the opportunity to prove its value in

the field of accounting, office posting machinery came

into its own.

A motor-returned carriage mechanism released early

in 1920 did much to lighten further the load of bank book-

‘keeping. In 1926 a bookkeeping machine was released that

would "remember" totals. This machine carried a separate

total for the checks charged, the deposits credited, and

a total of the balances extended. Thus, proof was estab-

lished that checks had been posted as checks, deposits as

deposits, and if the total carried in the machine agreed

with predetermined totals, the items had been entered

correctly and entries had been made to the correct account.

This, then, was the forerunner to the bankers' modern,

Conventional bookkeeping machine.

Another important innovation in banking was made

possible by machine develOpments. This was the numerical
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transit system, a bank numbering system devised to facil-

itate the routing and transfer of checks.1 The use Of

numbers, together with the speed Of machines, could be

used to simplify the task of writing complete transit let-

ters and save the laborious process of listing the checks

in one Operation and writing the name of the bank upon

which the check was drawn, plus the name of the endorser,

in another Operation.

During the 1920's, a large increase in the volume

of loans Of various types emphaSized the need for efficient

loan accounting systems. To cope with this expansion, type-

writer accounting machines were develOped that produced

in a single Operation the note register, the liability

ledger, a note advice, maturity tickler, and officer's

memorandum. The develOpment of this machine made possible

the use of mechanization for one, all, or any combination

of the following records: Loan and Discount, F.H.A. Mortgage'

Loans, Regular Mortgage Loans, Real Estate, Securities,

Transit Letters, GeneralLedger and Daily Statement.

The1930's Saw manychangesin'banking'and bank Opera-

tions. The depression and shrinkage of bank income from

normal sOurces created problems that placed new emphasis

on efficiency. TO save time and reduce costs, newly improved

machines and systems were devised to speed the proving of

items and the creation of analysis information. One of the

_— fi "—

1An explanation of bank numbers and transit routing

symbols is given in Appendix A,
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new machines was the first commercial teller's machine.

The first exhibit for equipment of manufacturers was

displayed at the 64th Annual Convention of the American

Bankers Association held in Houston, Texas, in 1938.

Primarily the exhibits dealt with conveniences for bank

people, but one manufacturer announced that an automatic

punched-card accounting system was available for the

various bank record keeping purposes. Thus was introduced

the popular tabulating--"tab"-—systems which many banks

have employed with satisfaction.

Another machine exhibited was "a proof machine that

endorsed, sorted, listed, and proved checks, more or less

automatically, but under the careful manipulation of an

attractive lady."1 With modifications, this machine is

used extensively today and is an essential piece of equip-

ment for nearly every bank, since proof of deposits is the

basis for all deposit accounting. Presently, the New YOrk

Federal Reserve Bank uses about 250 modern proof machines,

in three shifts, to process nearly 600 million checks a

year.2

Improvements have continued to be made in both bank

machines and in bank accounting systems and procedures.

Indicating the bankers' interest in a coordinated control

system of men and machines is the check list of modern

1Walker, op. cit., p. 202.

2Kuhns, op. cit., p. 46.



66

banking rules prepared by them at their 1951 Annual Con-

vention. A set of criteria against which each new service

and piece of equipment could be measured was agreed upon.

The following is illustrative.

New Services and equipment are to:

Increase customer services,

Reduce Operating expenses,

Cut down on clerical errors,

Decrease manual operations,

Reduce employee fatigue,

Appeal to Operating personnel,

Increase general efficiency,

Improve customer relations, and

Produce more accurate records.10
O
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Bankers were looking toward new horizons. The advent

of the 1950's was viewed with renewed Optimism and promise

Of a new age-~a new era-—in banking. For it was in the

1940's that develOpments led to the production of a newer

method of data processing-~that by e1ectronics--and this

new medium gave promise of being able to meet the record-

keeping challenge of the post-war, economic explosion.

The conventional bookkeeping machine, the wonder of its

day, and still the most widely used bank accounting machine,

must eventually make way for the newer equipment. But first,

a common machine language, universally usable by all banks,

had to be developed.

lWalker, op. cit., p. 202.



CHAPTER IV

THE MAGIC OF MICR

Within the last decade a new system of check proc—

essing has been developed for the uSe of our nation's

banks. In some respects this processing system is fan-

tastic, but it really is not magic. Rather, it is magnetic;

and it is known as MICR-~Magnetic Ink Character ReCOgnition.

There are two basic components to the system--first, machines

that can "read" and process checks, and second, checks that

can be processed mechanically. To make it possible, it

was first necessary to invent a universally acceptable

"language;" then manufacturers could proceed to develOp

processing machines capable of "reading" the common machine

language.

According to John A. Kley, the MICR program had its

inception in 1953 when Edward T. Shipley, comptroller and

auditor of the Wachovia Bank and Trust Company, Winston-

Salem, North Carolina, prepared a memorandum suggesting a

study of mechanization for check handling and possible use

Of computers for bank data processing. Mr. Shipley's memo

was presented to the American Bankers Association's

67



68

Dr. Harold Stonier by Robert M. Hanes, president of the

Wachovia Bank and Trust Company. After study Of the prO-

posal, the Bank Management Commission of the ABA appointed

a Technical Committee on Mechanization Of Check Handling

and named Mr. Kley, a New York banker, as chairman. The

date was April 5, 1954.1

Goalsgggbjectives and Problems

From the start the Technical Committee worked very

Closely with the interested industry delegates and liaison

representatives from the Federal Reserve System. Joint

participation was necessary if an effective system agreeable

to all was to be forthcoming. The individual efforts of

committee members had to be directed toward a common goal

that would eliminate differences in machinery processing

concepts and techniques, and standardize checks and certain

check printing requirements.

The specialized problems associated with banking

compliCated the committee's task. The major problems might

be summarized somewhat as follows:

1. To determine the medium most suitable as a common

language for the imprinting of checks and other documents

to be mechanically processed.

2. To determine the actual location of the common

 

,7

'lThomas R. Bitterly "Magnetic Ink Character DevelOp-

ments," Federal Accountant,VIII (March, 1959), p. 18.
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language on checks.

3. To coordinate the location and arrangement of

the charaCters within the designated area on the checks.

4. TO establish a magnetic ink free band within

the specified Check area-«other than the magnetic ink

character codingw-for uniform machine sensing of encoded

checks.

5. To determine the character shape of the magnetic

ink printing.

6. To develop check format standards which would

make possible a more universal application of machinery

methods to check handling and thus reap greater over-all

benefits from the MICR program.

The "Language" Barrier
 

Language has been a barrier to international communi-

cations and the free flow of information between different

nationalities for ages. But the language barrier between

nations has not been insurmountable. Neither was the

"language" barrier to effective high speed check processing

insurmountable. Nevertheless, it took time and study to

achieve the desired objective of a common machine language—-

a language for check impression that was acceptable to all

industries involved, as well as to the manifold purposes of

the banking system.

From the standpoint of time, the MICR program is
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the result of over six years of OOOperative study and

research initiated and directed by the Bank Management

Commission of the American Bankers Association.

From the standpoint of study, it is only natural

to assume that the Technical Committee on Mechanization

of Check Handling develOped a series of ideal standards

and established these as the desired Objectives for a

mechanized Check handling system. The search for essen-

tial traits and qualities that would measure up to the

high standards needed must have required not only a

great deal of time but also a great deal of concentrated

effort and study to search out the one best system, size,

material, placement, or method. In its searching, it is

also reasonable to assume that the committee gave long

and deliberate consideration to such factors as accuracy,

control, speed and cost. Certainly a machine system

would not be recommended if it did not provide accuracy

at least in excess of human accuracy; nor would a system

receive approval if it would not provide for safeguards

that could meet government and regulatory agency audit

requirements; neither would it be reasonable for the

committee to suggest a system that would be unable to COpe

with the anticipated paper handling problems of the future.

Similarly, a machine system would not be recommended if

it did not provide a sound, economically—feasible solution

to banking's data processing problem. In this respect
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the Technical Committee's job was further complicated

by the disparities in banks' sizes and Characteristics,

for what might be "economically feasible" for one bank

would certainly not be so for every other bank in the

country. Nevertheless, since each bank is a link in the

chain of banks comprising the banking system, maximum

benefits cannot be realized without participation by all.

The separate members of the committee had to sub-

ordinate a number Of individual preferences and strive

diligently to reach acceptable agreements that would con-

currently further the committee's objectives and the

ultimate goal of a common machine language. That such

a task was difficult is evident from the fact that the

American Bankers Association's Technical Committee was

representing all banks and bankers of the country,

regardless of size, geographical location, service spe-

cialties, present degree of mechanization, age of

mechanical equipment employed, and so forth. Similarly,

various electronic machinery manufacturers had independ-

ent bank equipment research and develOpment programs under—

way. Some of these projects were quite advanced and had

entailed a considerable expenditure of time and money.

It seems quite natural, therefore, that a company would

argue loud and long for a method employing the procedures

and system it had already partly perfected. For example,

a company which had developed a highly satisfactory
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machine-sensible fluorescent coding for paper documents

could hardly be expected to advocate the use of magnetic

ink. Nor could the reverse be very logical. Thus, the

final decision which resulted in the recommended adOption

and use of magnetic ink and the other requisites of a

MICR program could only be reached after a considerable

amount of study, research, and negotiation. But, if the

early prospects which were visualized for MICR and a bank

EDP system were to be realized in full, then uniform,

accurate, dependable, and trouble-free input information

from document to computer had to be assured.

For more than two years the committee, under the

chairmanship of John Kley, studied the various phases of

the check mechanization problem. During this period, the

group studied a wide range of common-language media

available to it. These included carrier and non-carrier

systems and a wide variety of coding techniques. Among

those reviewed were binary or bar codes, miniature bar

codes, and large bar codes; reverse side Of check printing

and face printing; the use of invisible fluorescent ink

and the use of visible magnetic ink; and Arabic character

systems using both conventional ink and magnetic ink.

The final decision for the use of magnetic ink introduced

a number of problems for bank stationers. Where check

printing previously had only to please the human eye,

magnetic ink printing for machine processing had to meet
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rigid specifications. This meant that tolerance allowances

were much more restrictive, and that new, highly magnified,

microSCOpic proof-reading measures had to be adOpted. For

example, where there were seventeen possible misadventures

in check printing prior to MICR, it has been estimated that

277 things can go wrong with magnetic ink imprinting.1

With such an increase in the possibility of error, new

equipment often became a necessity. Early in the program,

however, some of the printers were not ready to make large

expenditures for new press equipment. Instead, they were

satisfied with merely trying to "get by." Gordon H. Schneider

has characterized some Of these as:

1. Old Scrooge~~a frugal printer using Old worn out

lead slugs.

2. The Gambler--the one who says, "I'll take a

Chance." One of these said that he would take

double for those which the sorter could read,

and nothing for the rest.

3. Old Punchy--thinks the machine reads by Braille

and "creates" new characters.

4. Squeezy Sam-~wants to be sure and allows too

much ink. Ink control is vital. This "squeeze

out," or halo effect, can upset the desired

electrical wave shapes of the characters faster

than anything else.'

5. The Untouchables--allows uneven ink distribution.

This is frequently caused by the ink not

adhering to new metal type, which must have a

run—in period.

With the introduction of MICR check preprinting,

printers had to consider twelve factors in evaluating

1Thomas W. Miles, "The ABC's (Aims, Benefits and

Characteristics) of MICR," Banking, LIII (September, 1960),

p. 221.

2Gordon H. Schneider, "MICR Comes of Age," Auditgram,

XXXVIII (February, 1962), p. 21.
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their check imprinting workmanship. These were, format,

spacing, skew, alignment, Character dimension, embossment,

signal level, uniformity of ink, character edge regularity,

voids, and extraneous ink on front or back.1 It is no

wonder, therefore, that new tolerance measurement methods

were made necessary. Schneider even suggested that a

bank planning to process checks by MICR take steps to

evaluate the quality Of printing being received. If it

did not, it faced the possibility of finding itself with

a million dollars worth of useless computer equipment.2

He further states, ". . . the day may not be far off when

quality control of magnetic ink encoding will no longer

be necessary. But the industry has not yet reached that

point."3

In July, 1956, following the Technical Committee's

first repOrt, the American Bankers Association announced

the recommendation of Arabic magnetic ink characters as

the common language for check mechanization. In arriving

at its decision, the Technical Committee had relied on

information gathered from many sources. Experience was

somewhat lacking, but even in this regard the Bank of

America had progressed to the point where a large-scale

general-purpose computer system was placed in Operation

-—_‘

ww ,—

l"NABAC's Idea Round-Up on Bank Operations,"

Burroughs Clearinggflouse, XLIV (October, 1959), p. 45.

2Schneider, op. cip., p. 21.

3Ibid., p. 27.
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in October of 1955. In addition, results of the computer

processing research and experimentation conducted by the

Stanford Research Institute for the Bank of America were

available. Also, a number of the individual equipment

producers had conducted extensive research in computer data

processing for banking.

Reasons for MICR

There were many reasons given for the selection of

magnetic ink as the common machine language. One writer

lists them as follows:

1. It provided the greatest accuracy.

2. It had the least stringent printing tolerance

requirements.

3. It was the most acceptable language from a cue-

tomer viewpoint.

‘4. It provided positive verifidation procedures

during internal proving Operations.

5. It resulted in the lowest over-all costs.

6. The ordinary handling and exposure which checks

might be expected to receive produied the

least mutilation and obliteration.

Mr. Bitterly also stated that the readability fac—

tor was one of magnetic ink's most advantageous qualities.

The element of customer acceptance was viewed by others

with some concern as is indicated by the following statement.

Never before has the future of bank Operations

depended to such a degree on customer COOperation.

Unless our customers will use checks with magnetic

ink, and unless they will treat them as input

documents rather than as just negotiable instru-

ments, the mechanization of check handling will be

 '— wt

1Bitterly, Op, cit., p. 19.
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less profitable than bankers expected.l

TO the average customer, the addition of magnetic

ink encoding on the bottom of checks has made little

difference. He has accepted his assigned account number

as an additional means of identification and as another

restraint against errors in his checking account. The

coding of deposit tickets has been Of little or no con-

cern to the average depositor because an ample supply of

deposit tickets, already preprinted with his own parti-

cular identifying number, has been made available to him.

If, however, for some reason or another, a pre-encoded

deposit slip was not available, bank-supplied forms could

be filled in without any undue inconvenience to the

depositor. The Same has been true with checks, although

the failure to use preprinted documents causes some addi-

tional work and inconvenience to the bank.

The story has been told that early in the adoption

of MICR encoding an ingenious, and rather dishonest,

individual hit upon a get—rich-quiCk-at-the-expense-of-

others idea. Taking a goodly supply of blank deposit

slips from the lobby of a large bank, he had them pre—

encoded with the account number for his account-~0ne that

he had Opened with the bank for his nefarious scheme.

Placing these in the lobby once again, and timing his

actions to coincide with the bank's practices, he took

 
v

46 1"NABAC's Idea Round-Up on Bank Operations," 222.212»:

p. .
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advantage of all deposits made to this "special" account

during a one day period. He closed out the account just

after it had been updated for that one day.

Whether the story is true or not, it does point up

a weakness of complete reliance upon preprinted account

numbers for charging or crediting customers' accounts.

Recognizing this, banks have usually retained a competent

"check-paying" staff who laboriously verify the propriety

of an account charge by signature examination. Further-

more, true or not, such stories have helped to indoctrinate

bank depositors to a more complete and careful use of the

documents provided for them by the bank.

The MICR program also provided some conveniences.

With punch card checks, because of requirements for machine

processing, limitations against using staples, folding,

perforating, or mutilating in any way had developed. The

use of paper checks and magnetic ink processing, or merely

the processing of punch card Checks by MICR equipment,

eliminated most of these restrictions.

Conversion of commercial accounts to the MICR program

probably provided one Of the biggest COOperative challenges.

Check redesign was often necessary; check advertising in

some instances had to be redesigned, relocated on the check,

or perhaps even eliminated. Some firms with punch card

equipment were reluctant to change Check format or card

punching routines; with others, a large supply of uncoded
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or non—standard checks posed a cost problem. Thus, incon-

venience, duplicated costs, loss of check information, and

aversion to change presented possible deterrents to cus—

tomer COOperation. But energetic and early actiOn on the

part of most bankers was successful in resolving the differ-

ent issues and in obtaining the cooperative support of

their many customers.

Solving the MICR Problems

Following the American Bankers Association's

recommendation, all of the major machine manufacturers

involved, representatives of the printing industry, and

agents of the Federal Reserve System indicated their con-

currence. Ordinarily there is keen and spirited competition

between many of the firms involved, and that they should be

in accord with the committee's recommendation seems unusual.

In commenting on this, Chairman Kley says that getting so

many different competitors working together to solve the

problem at hand was not easy.1

It took time and education and trial. These

peOple had spent a lot of money in other directions.

But once they came to the realization that it was

better for everybody concerned to have one way of

handling mechanization instead of five, we went

places. That was the big problem--the manufacturers

had.five different systems they favored and use of

more than one of them would have negated the effec-

tiveness of the entire program. . . .

1Arnold E. Keller, "Major Breakthrough in Paper

Processing," a reprint taken from Management and Business

Agtomation (March, 1959), p. 8.
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Burrough Corporation's venture into fluorescent

coding furnishes a good example of an individual company's

efforts toward complete check handling mechanization. In

cooperation with the Central Pennsylvania National Bank

of Philadelphia, equipment was installed which began

encoding checks and deposit tickets with invisible fluo;

rescent symbols in October, 1955. In May, 1956, prepara—

tions were started for the installation of fluorescent

sorting equipment. Sorting Operations were started in

January, 1957.1

MICR Placement on Checks

After reaching full agreement on the magnetic ink

concept, it was thought that the most difficult problem

had been solved. However, the next problem, that Of deter-

mining the actual location of the common language on the

check proved to be almost as troublesome. This task was

initially assigned to the Business Equipment Manufacturers

Committee,2 thus making it possible for the machine com-

panies to decide on a location best suited to their needs.

—_

1Ibid., p. 8.

2This committee was formed to work with the American

.Bankers.Association Technical Committee and was composed

of representatives from Addressograph—Multigraph Corpora-

tion, Burroughs Corporation, General Electric Company, the

Lithographers National Association (representing the

Check printing industry), Moore Business Forms, National

Cash Register Company, Pitney-Bowes, Inc., Sperry Rand

Corporation, Standard Register Company, and the Todd Divi-

Eion of Burroughs. A year later the Type Design Committee
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A few months later, after the manufacturers group was unable

to reach an agreement because of "some basic and unrecon—

cilable differences of Opinion," the problem was returned

to the Technical Committee. The point of dispute was over

whether to encode the magnetic ink characters on the top

or the bottom of the check. While most of the manufac-

turers favored encoding on the bottom edge of checks, one

company strongly favored top-edge encoding because of the

difficulty of adapting bottom—edge encoding to punch card

checks.

When the problem of "placement for the common machine

language on checks" was returned to the ABA Technical

Committee by the Business Equipment Manufacturers Com-

mittee, the manufacturers favoring bottom-edge encoding

advanced three basic reasons for their recommendation. These

reasons were: (1) fewer mutilations, (2) economy in equip-

ment and Operation, and (3) greater customer acceptance.

Accepting these as principal factors, the Technical Com-

mittee instituted studies designed to determine the

validity of these reasons and to weigh the advantages and

disadvantages of bottom-edge encoding against the existing

m.‘

was also established. This committee included all of the

same members except the.Lithographers Association. Still

later, the Machine Manufacturers Committee was formed to make

an appraisal of the engineering reliability of magnetic

characters. Included in this group were Burroughs, Inter-

national Business Machines, General Electric, National Cash

Register,.and Sperry Rand. The same group also formed a

Type Font Committee to cO-ordinate the manufacturers'

requirements relative to type font shapes suggested by the

larger Type Design Committee.
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fact of bottom-edge punched cards and the possible inter—

ference of card punches with magnetic ink coding. The

findings of the committee were as follows:1

incidence of Mutilation

Mutilation of paper checks do occur, and although

standardizing checks and educating check users may reduce

the mutilation problem, it will never be eliminated. Recog—

nizing this, three independent studies were made, each in

a different city-~Chicago, Philadelphia, and San Francisco.

Representative proportions of all types of checks were

included and evaluation was made of mutilations encountered

in pertinent areas designated as t0p or bottom. The study

findings showed the following percentage of total mutilations

to number of checks examined:

San Francisco Philadelphia Chicago Total

  

s St d Threetudy Study u y Studies

Top

Mutilations 6.2% 7.7% 8.3% 6.6%

Bottom

Mutilations 1.5% 1.5% 1.0% 1.5%

The three-study average may be influenced by the greater num-

ber of checks examined in the San Francisco study. However,

 

1The American Bankers Association's Bank Management

Commission reports on the studies and findings of the Techni-

cal Committee in its Bank Management Publication #141,

Placement for the Common Machine Lan ua e on Checks (April,

1957). Information in this section draws heavily from

this publication.
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the committee findings showed a consistency among the three

studies which indicated a high reliability of the samples.

Also, a relatively equal mutilation rate among the differ-

ent checks banks handle (clearings, transit, and "on us")

indicated uniformity in the data. It should be noted too,

that the mutilations of most concern to the committee

were those that would become "reading rejects" of the

processing equipment.

Economy in Equipment and Operation

The question of cost is usually of importance in

most decisions requiring funds. In regard to which edge

of a check to reserve for magnetic ink encoding, the prob—

lem of cost was even more significant because of the large

number of small banks. As yet, many of the smaller banks

will not install EDP systems. Still, small bank parti-

cipation in the check encoding program is considered

essential for a highly efficient automatic check handling

system. The committee, keenly aware of this, considered

cost from two principal aspects, first, that of equipment

costs, and second, that of continuing labor costs.

Equipment costs. Recognizing the many facets of the

equipment cost problem, and considering the extreme varia-

tions in bank sizes, volumes of Operation, banking ser-

vices offered, area served, and so forth, the committee
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studied the problem thoroughly. Its findings may be

summarized somewhat as follows:

1. Cost of equipment to be used in the bookkeeping

function, particularly for larger banks with electronic

computer installations, will be little affected by the

choice Of top or bottom encoding.

2. The cost of required postsprinting devices used

to encode amounts and transaction codes, and those items

not preeencoded, may be affected substantially by the

location of the code.

The above conclusion is based in part on the fact

that checks vary in width and the reference point for

magnetic ink imprinting must therefore coincide with tOp

or bottom code location. Two reasons for the decision

were predominant. First was the desirability of a machine

Operator having an unobstructed view Of the face of the

check during any encoding Operation. A reduction of errors

would result, and machines, such as modified typewriters,

could be used for encoding without the body of the check

being hidden. NO such simple and inexpensive device could

be visualized for tOp encoding.

The second reason was that many business machines

employ the principle of rising type bars or print wheels

for imprinting. Thus, proof machines, using the bottom

edge as a reference point, and leaving the face of the

check visible to the operator, could readily be adapted

to bottom-edge encoding. If rising type were used with
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topeedge encoding, inversion and'relocation of the type

would be necessary while the face of the check would still

be hidden from the Operator. Redesign or special machine

construction would probably increase prices. It was the

Opinion Of the committee, therefore; that the principles

involved in the construction of existing conventional

machines could be effectively utilized in either con-

structing new devices or converting present equipment

into acceptable bottom-edge post-printing machines. The

cost of such devices would then tend to be less than for

machines employing unknown and unproven techniques of

machine and component design.

Continuing labor cgggs. The ABA Technical Committee

did not feel qualified to evaluate the necessary facets

Of the human element in continuing labor costs and employed

an independent consulting firm to assist in this phase of

its cost study. The consulting firm then studied two

manual clerical Operations anticipated with a magnetically

processed document system. They were: (1) The initial

sort, proof, and encoding Operations when the check is

first received; and'(2) the filing operations subsequent

to the automatic bookkeeping process.

The results Of these studies indicated that filing

Operations are relatively unaffected by the coding position,

but that a 12 per cent manual proofing, sorting and amount

encoding cost saving would be realized with bottom-edge
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encoding. The saving stems primarily from vertical drop

positioning for bottom encoded checks as compared to a

horizontal position movement for those top encoded.

Customer Acceptance

Through the years banking's customers have become

inclined to identify themselves more closely with their

checks. Business firms not only identify by company name

and address, but frequently by product identification and

advertising. In a like manner, individuals tend to prefer

a more personalized check. These trends have resulted

in an endeavor on the part Of check printers to design

their checks from both a utilitarian and an aesthetic

standpoint. The committee agreed fully with the trend

to improved check appearance and ascertained from its

studies that less serious changes in check format would

result by leaving the area at the top Of the check for

individualized imprinting and reserving certain areas at

the bottom of the check for magnetic ink code imprinting.

The subsequent transition to checks with the

redesigned formats has given credence to the committee's

decision. Customers have readily accepted the style and

appearance Of their new checks and the conversion process

has been relatively trouble free.
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Pgnch Card Compatability

Since one equipment manufacturer favored tOp-edge

encoding for checks, the committee felt it advisable to

study more thoroughly the compatability of punch cards

and bottom—edge encoding. Information available seemed

to indicate that about 14 per cent of all checks issued

in this country were in punch card form. About oneehalf

of these are drawn on the Treasurer Of the United States.

It was recognized, however, that in some areas of the

country punch card checks would represent a larger pro-

portion. For example, one bank's "on us" checks ran as

high as 36 per cent punched cards and the New YOrk City

Clearinghouse banks averaged 27 per cent.

The next item explored by the committee was con-

cerned with the extent of card punching in the area

reserved for MICR encoding. It was determined that the

Treasury Department normally punches in only twenty-two

columns. Other surveys indicated varying, but not full,

lower-edge use of card columns for card punching. The

conclusions were that the majority of punch card checks

do not contain more than twenty-two columns of punching,

and that a large volume Of checks was concentrated in

relatively few accounts. Therefore, it appeared possible

to confine MICR coding to One area of punch card checks

and lower-edge card punching to another, thus eliminating

the problem Of overpunching. This, Of course, presented
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some problems associated with specific punch card fields;

but the advantages of intermingling paper checks and card

checks for high speed handling outweighed the disadvantages.

As a result of their findings, therefore, the Technical

Committee recommended that magnetic ink preprinting on

punch card checks appear below the 9's position in the

first fifty columns Of the check, and that, starting with

the fifty-first column, the post-printing information

start one-fourth inch from the bottom edge of the check

and be recorded in the next one-fourth inch extending

upward. Thus, preprinted characters will appear at the

very bottom of the punch card checks while the post-

printed characters will appear in the same relative

position as they do on paper checks.

The committee's final conclusion was that for all

checks-~with slight modification for punch card checks--

bottom-edge encoding would provide basic advantages rela-

tive to incidence of mutilation and resultant reading

reliability, equipment and labor economies, and customer

acceptability.

Check Standardization

The first major benefit to be envisaged from the

MICR program was high speed electronic sorting of paper

checks. Due tO the variations in data processing methods

and the variety Of check forms and sizes encountered in
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differing manual and mechanical systems, even these bene-

fits could not be fully realized until some element of

check standardization was introduced. For this reason,

and others, such as the need to consider modification of

existing equipment designs, the combined efforts of all

participants were required in solving most Of the remaining

major issues.

Without standardization, check processing automation

is impossible. Uniformity in the physical size and general

design of checks is essential. In addition, machines can-

not operate successfully unless the "magic" magnetic

characters are placed in a strictly controlled location.

The area chosen for checks extends across the bottom of

the check within a horizontal band five-eighths of an inch

high. Located within this area is a one-fourth inch wide

strip reserved for magnetic ink encoding. The printing

to be machine read is recorded in this strip, and no mag-

netic printing is to appear within the five-eighths inch

area unless it is a part Of the encoded information. The

coded information includes the Federal Reserve routing num-

ber, the American Bankers Association number, the account

number and transaction code field, and the amount field.

Where a check is longer than the minimum six inches, it is

also possible for a bank to have a serial number or

auxiliary "on us" field.1

___4 A.

1Included in the appendices is an article prepared by

Burroughs Corporation which shows the relationship of the
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The American Bankers Association has recognized the

need fOr check standardization for many years, and issued

its first publication on the subject in 1926. It was called

"A Plan for Simplified Checks." In 1960, another publication,

"Check Standardse—Under the Common Machine Language," was

also issued. In the first instance standardized checks were

a desirable goal; in the second, an absolute necessity.

Checks had to be standardized so they could be processed by

the machines. So~called "headache checks," such as those

illustrated in Figure 3, had to be eliminated in order to

make full mechanization possible. Perhaps the greatest

source of non-standard, or headache checks, results from

checks being designed specifically for the machinery sys-

tems of individual business firms' office equipment.

To eliminate such headache checks and to standardize

the shape and size Of checks in use, the ABA recommended

format standards, but expressed them in terms of principles.

The principles were then supplemented by certain more

definitive standards. The more important aspects of these

principles and definitive standards are listed here.1

(Following each principle as stated here, recommended

positions were also given.)

‘-

regularly encoded data Of a MICR prOgram check. It is

entitled, "Banking's Newest Neighborhood--MICR Encoding

Locations.". The auxiliary field is not shown.

1Bank Management Commission. American Bankers Asso-

ciation, Check Standards-~Uhder The Commo Machine

§9nguage, Bank Management Publication 150 (New YOrk: The

mer can Bankers Association, 1960), pp. 10-11.
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l. The check should be sO designed that a bank

employee, by a quick glance rather than by

careful reading, can readily obtain the

correct amount. .

2. The check should be so designed that a bank

employee, by a quick glance rather than by

close scrutiny, can readily determine the

drawee bank. . .

3. The design of the check should be such that

the signature Of the maker and the printed

title of the account can be readily located

The definitive standards involved are:

l. The maximum length and height of a check are

8 B/fi" x 32/3"; and the minimum length

and height are 6" x 2 B/A".

2. The magnetic ink characters along the bottom

Of the check should be in accordance with

prescribed specifications. . .

3. The fractional ABA routing number (or ABA num-

ber in the case of nonpar banks) will con-

tinue to be printed in gothic type in the

top right area despite the fact essentially

the same information is also to be encoded

in magnetic ink characters along the bottom

of the check.

Magnetic Ink Character Shapg_

In late 1958 the selection Of a common language for

checks was finalized. Using a strange-looking type font

known as E-13B, numbers and characters are printed on

checks in magnetic ink, an ink containing iron oxide par-

ticles which can be magnetized and read by the electronic

equipment. The reading is based on somewhat the same

principle as is our own reading. Our eyes pick out dark

spots (words) on a page. These sensory impulses are then

swiftly transmitted to the brain where they are instantly
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matched with patterns that we have stored in memory. The

characters consist Of nine digits, 0 through 9, and four

symbols which act as "punctuation” for the machine, telling

it when to start reading and when to stOp. They are called

the amount symbol, the on-us symbol, the transit number

symbol, and the dash symbol.

The common machine language did not become a reality ‘

until selection of the character shape was agreed upon.

The decision to use E-13B type font was made only after

constant revision, testing and retesting, and finally, a

thorough evaluation by some fifty printers and an inde-

pendent research organization. It was essential that

approval of all major machine manufacturers involved be

Obtained; an agreement was reached On December 16, 1958.

Previously, though, there had been many imposing obstacles

tO overcome and some important decisions to be made.

The American Bankers Association, however, through

its committees, had pressed forward from the solution of

One major problem to another. As progress was made, reports

were issued so that the entire banking industry could be

apprised of what had been accomplished.1 Comments written

1Progress reports were issued in a series of Bank

Management Publication booklets. They are as follows:

No. 138 Magnetic Ink Character Recognition (July, 1956).

NO. 1k1 Pflacement for the Common Machine fanguage on

Checks (April, 1957).

Ch No. 142 Lgcation and Arrangement of Magnetic Ink

aracters for t e ommon O ne nguage on Checks January,

1953}.

. - No. l## Account Numbering and Check Imprinting for
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about the advancements were enthusiastic and Optimistic.

For example, William R. Kuhns wrote, ". . . the magnetic

ink code along the bottom indicates our greatest step

toward speed, safety, and accuracy."1 Another publication

introduced its article by saying:

Banking is on the edge Of an exciting new age,

the electronic age. Devices that actually read,

machines that sort checks faster than the eye can

see, computers that analyze loan applications. . . .

It's what these miracle machines will do for the

industry that is exciting most bankers. They will

help stabilize rising costs which have been pinching

profits. By doing this, they will make it easier

for banking to raise the extra capital it must have

in the 1960's.

Electronic machines will lessen the personnel

problems that plague many banks. "We just can't

find all the people we need, " is a common lament.

And the new equipment may help banish the old

bugaboo, handling checks.2

Before concluding the present discussion on the

develOpment of the MICR program, it may be appropriate to

summarize the procedures to be followed in a check mecha-

nization system and to explain briefly how the system works.

 

Mechanized lCheck Handlin (June, 1958).

Progress Report-—Mechanization of Check

Mndling (July, 1958).

No. 147 The Common Machine Lan ua e for Mechanized

Check Handlin (April, 1959).

No. 149 A Pro ress Re ort--Mechanization of Check

Handlin --Su lement to Parg III of Bank Management Publi-

cation NO. 141 (1959).

NO. 150 Check Standards Under the Common Machine

Language (1960 .

» TKuhns, Op. cit., p. 45.

2"Paper Tiger," op. cit., P. 2-
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Steps Involved in a Check Mechanization System

In brief, the check mechanization system involves

three steps: (1) The transit number-routing symbol and cus-

tomer account number are placed on each check in magnetic

ink at the time the checks are printed. This is called

preprinting. (2) The first bank to receive a check for

deposit, if it has the necessary equipment, is to encode

on the magnetic ink strip the dollar amount of the check

as made out by the drawer. (3) Once the check is encoded

as indicated in (l) and (2), machines can perform all the

usual transit Operations of proving, sorting, and listing

checks and then go on tO post checks to the deposit accounts

Of bank customers and prepare bank records and customer

statements.

To date much progress has been made in accomplishing

the first step, that Of check preprinting. For example,

according to the second semi—annual survey by the Federal

Reserve Banks, August, 1961, 36.1 per cent of the checks

flowing through the twelve Federal Reserve Banks and their

twenty-four branches were coded with magnetic ink characters.

The percentage had doubled in six months. A survey Of 15,732

banks and branches, also made in August, showed that 80.3 per

cent of the banks had begun redesigning and coding checks.1

In two states of the Seventh Federal Reserve District,

as of February, 1962, 99.4 per cent of the Illinois banks

,

._
__
_

1Fleming, Op. cit., p. 83.
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had begun preprinting their transit number-routing symbol

on their checks and 57.7 per cent of the items entering the

Federal Reserve Bank Of Chicago were preprinted in the

approved manner. In the state of Michigan the figures were

98.3 per cent for banks preprinting and 62.9 per cent for

items preprinted.l

Complete cooperation between all banks, par and non-

par,2 will have to be achieved before maximum results can

be realized. In some respects progress has been phenomenal,

but complete mechanization will not be achieved without

adjustments being made. It will take much longer for the

entire system to become fully Operative. Some bankers

estimate that it will take at least eighteen months to two

years before their "pipelinesh can become full enough to make

the system operative. In this regard the American Bankers

Association, through its publication issued in April, 1959,

has said:

The Common Machine Language concept for checks will,

1From information received in a personal letter from

Harry S. Schultz, Vice President, Federal Reserve Bank of

Chicago, March 30, 1962.

2Par banks make settlement for checks sent to them

for the full face amount of each check. Nonpar banks

levy an exchange charge and deduct it from the face amount.

Items from which the charge is deducted are termed nonpar

items and the banks on which they are drawn are termed

nonpar banks or nonpar points. (The Federal Reserve Sys-

tem requires all checks handled through its facilities

to be settled at par. Hence, deposit volume of nonpar

banks is a small percentage Of the total.)
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undoubtedly, have a profound and beneficial effect

on the banking industry of the country. This is

nOt going to happen overnight, and it may be some

time before this evolutionary change is fully effec-

tive. The potential is here now, however, and it

is up to the individual banks all over the country

as to how soon this potential will be realized.

Banks are not expected to, nor should they, move

into this magnetic ink program without full con-

sideration of all factors involved. They should,

however, consider not only the benefits that they

themselves will Obtain, but also the benefits pro-

vided the whole check collection system. The

industry, to some extent, is unique in that close

cOOperation between individual competitive units

is essential to its prOper functioning. Banks

have an opportunity now to demonstrate this

cOOperation in the endeavor to mechanize the

check collection system.1

Many banks have taken steps to further the check

mechanization effort as is indicated by the figures from

the Federal Reserve Bank surveys presented earlier. How-

ever, even though all bankers agree that check automation

will require the combined efforts of all banks, they do not

all agree as to the benefits to be derived for their own

particular bank. For example, Danton A. Fuller, an official

of a relatively small New YOrk bank has said:

I think full automation is in the cards for the

smaller banks only over a long period of time.

Automation must be a gradual process, perhaps starting

with an electronic bookkeeping machine.

Banks should get down to business, learn their own

requirements and make their decisions on the basis of

their own needs, not on the pitch of some salesman.

. . . This is important, because I think in the case

of a bank like ours and smaller banks it will be

quite a few years before we are involved in character

sensing checks. .

 

1American Bankers Association, Bank Management Publica-

Eion NO. 147, Op-e Gite, ppe 19’2oe

2Quoted by Keller in ”Major Breakthrough," Op. cit., p. 11.
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Regardless Of the many difficulties that will be

encountered before a completely automated check collection

system is realized, the many routine, repetitive check

handling Operations make such a system attractive to all.

The question is not in the desirability, but in the

feasibility of applying electronic machines to particular

situations, especially those Of the smaller banks. When

fully implemented, the system should benefit the entire

banking system, including those institutions which now

find an installation for their own needs economically

impractical. The following indicates how the system would

work.

If each check had the routing symbol of the bank

on which it is drawn printed in magnetic ink, and

if, in addition, the account number of the drawer

and the dollar amount of the check were so encoded,

then we would have a banker's dream. It would be

possible for the sorter to separate the "on us"

checks from the "foreign" ones. The sorter could

further group the checks drawn on other banks and

even provide a listing Of the amount of each of

the checks, thus automatically preparing the

"cash letter." The checks drawn on the bank itself

could then be passed through the sorter and read

directly into the computer. The computer could

post them to the depositors' accounts, which would

be kept in the form Of magnetic tape or disc file.1

Magnetic ink printing is now an accepted and suc-

cessful method of preprinting the required numbers and

characters on checks. As additional banks adOpt pre-

printing, and as existing customer checks are replaced

1w. M. Davis, "Banking's Paper Curtain," Monthl

Review, Federal Reserve Bank of Atlanta (March, 1961), p. 2.
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with those that have been preprinted with magnetic ink,

the check "pipeline" will fill and bank check proceSsing

routines will more nearly approach the ideal. That MICR

is officially recognized is manifest by the patent granted

on September 12, 1961. This patent was issued in connection

with the 125th anniversary of the Patent Department and was

the 3,000,000th to be granted.1 Thus MICR, the first com-

mon machine language that is both eye-readable and machine;

readable,becomes another of the milestones of banking

advancement and accomplishment. The American Bankers

Association regards it as one Of the most important events

in the history of bank Operations.2

1Schneider, op. cit., p. 20.

2American Bankers Association, Bank Management Publi-

cation NO. 141, Op. cit., p. 5. .



CHAPTER v

DATA PROCESSING EQUIPMENT CURRENTLY USEDl

In the banking industry, the application of high

speed machinery to absorb and process paper work has been

unique from that Of other industries. First, there was

a banding together of bankers, printers, and manufacturers

expressly for the purpose of developing a common machine

language compatible with both men and machines. Second,

with the finalization of MICR, new concepts Of check

handling not only became possible, but rapid develOpments

were made in applying these concepts to the partidular

needs of individual banks.

The industry has made notable progress. In 1956,

a publication entitled "Electronics and Banks, Tappeared

wherein it was stated that,for maximum utilization and

efficiency of computer systems, bankers must recognize

the following:

1. A need for special purpose equipment.

T

1A major source of the information in the first part

of this chapter is drawn from "How Banking Tames Its Paper

Tiger," in the May, June, and July, 1960 issues of Business

Review, a monthly publication of the Federal Reserve Bank of

Philadelphia.
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2. A need for depositor account coding.

3. A need for re-examination Of traditional bank

practices,

a) As to statements-~format alterations such

as cyclical billing, "bobtailed" state-

ments, etc., and

b) Dependence on work of other banks-~to-

eliminate re-checking of all work

received from other banks when it is

processed electronically.

4. A need for industry compatibility as to code

characteristics in so far as code structure,

location on the document, and code substance

are concerned.

Interestingly enough, each Of these recognitions

of need has materialized--with the possible exception

of reliance upon the electronically processed work of

other banks. Eventually, when all legal complications

have been clarified, it appears that even this exception

will be resolved satisfactorily.

Item 1, the development of special purpose equip-

ment requires a rather complete examination and will be

discussed later. Item 2, depositor account coding, was

made necessary by computer system processing. A 'tronic

system is also more efficient with the use of checking

account numbers, even though Sensi-tronic and Post-tronic

equipment can be operated without them. Item 3-a, cycle

billing and the use of statements omitting detailed charge

and credit information is now a practice of some banking

firms. Item 4 became a reality when the MICR program was

finalized. With this finalization, document preparation

for machine handling was accelerated greatly. Machine

1"Electronics and Banks," Op. cit., Pp. 13-15.
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progress had continued also, and ready for the newly

encoded documents were sorter-reader-converters and other

computer peripheral equipment. Before discussing machinery

of a computer system, however, other data processing equip-

ment now being used by banking firms will be discussed

briefly.

Conventional BookkeepinggMachines

Although banking has not usually been recognized as

a highly mechanized industry, banks have long employed

a wide variety of small essential machines. Discussed

earlier was the develOpment of one of the most important

of these, the adding machine. From the adding machine,

and partly from the typewriter, a new machine evolved;

it is commonly known as the conventional bookkeeping

machine. These machines are designed for ledger card

insertion.' The operator can then enter the date, symbols,

and amounts On an individual's ledger card, thus maintaining

a summary of all transactions and a running balance. Some

models may even have full typewriter keyboards, making

possible a complete description of the entry. The machine

Operator inserts the card in the machine, picks up the old

balance, deducts checks, adds deposits, and the machine

computes and prints a new balance.

The conventional bookkeeping machine is probably the

most widely used major piece of equipment found in the
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banking industry today. It is used for nearly every banking

job and by a vast majority of all banks. For most banks it

has been one of the first record-keeping machines to be

installed, and for many smaller banks, the only one. (See

Figure 4.)
.

Figure 4 also reflects the almost universal use of the

conventional bookkeeping machine, and even though the figures

shown are for the Third Federal Reserve District only, it is

a valid assumption that national figures would be little

different. A

Figure 5 shows the different size banks, by deposits,

and the utilization of various types Of equipment for

handling the various documents associated with the bank ser-

vices offered. An interesting observation from this chart

is the heavy reliance on the conventional machines by the

smaller banks. As the banks increase in size, other types

of equipment are used more widely in processing the heavier

work load. Also as indicated by Figure 5, conventionals

are most frequently used in demand deposit accounting. They

also get heavy use on all other operations except perhaps

special savings accounts and payrolls~-where manual methods

are common-~and check proving and sorting where proof machines

predominate.

Wingpw Posting Machines

The window posting machine is used primarily in printing

payment or savings account receipts. Where saving account
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FIGURE 4

EQUIPMENT ON HAND

(THE PERCENTAGE OF BANKS IN EACH SIZE GROUP

USING THE VARIOUS TYPES OF MACHINERY)

 

 

Deposit Size ($ millions)

 

 

 

Type

of g , ,

Machinery '

. Under Over All

5 5-10 10-20 20-100 100 Banks

Conventional

Bookkeeping

Machines 100% 100% 97% 100% 100% 99%

Window Posting

machines 23 47 56 75 38 41

Proof ‘

Machines 34 77 95 100 100 64

Electronic

Bookkeeping

Machines

('Tronics) 5 20 39 69 85' 23

Punched-Card

Tabulating --- --- --- 8 92 4

Electronic

Computer --- --- —-- ~—- 15 0.5

Source: Federal Reserve Bank of Philadelphia,

"How Banking Tamas Its Paper Tiger," Part II, Business

Review (June, 1960), p. 19.

passbooks are used, these machines can post the transaction

entry in the passbook and on the bank's ledger card simul-

taneously. Since these machines are Operated at the teller's
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FIGURE 5

HOW EACH OPERATION IS HANDLED

(THE PERCENTAGE OF ALL BANKS USING THE vARIOUS TYPES

 

—...—,..—....~» ._‘—.- »¢_.’.~ -..-..

Operation and

Deposit Size ($ millions)

OF MACHINERY AND COMBINATIONS.THEREOF)

_. .——- ...-._.—_____.._.o..o_._.._. . ......—

  
  

 

 

Type of Machinery

 

 

 

Under * Over All

5 5-10 10-20 20-100 100 Banks

S ecial Checkin Accounts

Conventional goofi-

keeping Machines 90% 78% 45% 38% 17% 71%

Electronic Bookkeeping -

Machines (Tronics) 9 17 51 53 50 24

Combination--Conven-

tionals a Tronics --- 2 3 8 --- 2

Punched-Card Instal-

lations ~-- --- --- 2 25 1

Electrdnic Computer --- --- --- --- 8 0.3

NO Major Machinery 2 2 --- --- --- 1

Re uler Checking Accounps

. onvéhtionals 95$ 80% 54% 35% 31% 78%

Tronics . 5 18 36 48 39 19

Combination--Conven-' -

tionals & Tronics --- 2 --- 17 23 3

Combination--Punched-

Card & Tronics --- --- --- --- 8 0-2

No Major Machinery -~- 1 --- --- --- 0.2

Re ular Savin s Account

gonvent I.onags 55% 54% 42% 25% 15% 48%

Window Posting 16 33 38 52 39 28

Combination-Convention-

als & Window POsting 4 8 l6 l9 --- 9
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'FIGURE 5--Continued
 

 

' . '

Operation and

Type Of Machinery

Deposit Size ($ millions)

 

 

 

 

 

 

‘Under Over All

5 5~10 10f20 20-100 100 Banks

TrOnics 0.5 ~~~ ~e~ ~e- --* 0.2

Punched-Card --— ~-- ~-- '4 39 2~

Combination--Punched- - ’

Card & Window Post'g --- --- --- --- 8 0.2

NO Major Machinery 25 6 5 --- ~-- 13

Special Savings (Xmas

' 1U , Etc e

Conventionals 4% 8% 6% --- --- 5%

Window Posting 7 17 17 23 --- 13

Comb.--Conventionals

& Window Post'g 2 --- 3 2 --- 2

Punched-Card --- --- —-- 6 69 3

No Major Machinery 88 76 73 69 31 78

Qpnsumer Installment

Credit

Conventionals 34% 43% 63% 69% 23% 45%

Window Posting 16 25 17 15 --- 18

Comb.--COnventionals

& Window Posting 6 7 3 2 "' 5

Punched-Card --- --- --- 4 46 4

Comb.--Conventionals

&.Punched-Card --- --- --- --- 15 0.3

No Major Machinery 44 25 18 10 8 29

RevolvingfiCheck Credit

Conventionals --- 60% 56% 73% 27% 53%

Tronics --- -_- --- --- 9 3

Window Posting --- 20 22 --- --- 8

Punched-Card --- --- --- 18 55 22

Computer --- --— --- --- 9 3

No Major Machinery --- 20 22 9 --- 11

Businesp;& AgrLLoanp

Conventionals 45% -56% 79% 88% 77% 58%

Tronics --- --- --- --- 8 0.2

Window Posting 2 '3, 5 4 --- 3

Comb.—-Conventionals

& Window Posting 0.5 --- --- --- --- 0.2
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Deposit Size ($ millions)

 

 

 

 

Under ' Over All

5 5-10 10-20 20-100 100 Banks

Punched-Card --- --- --- --- 15 0.5

NO Major Machinery 53 42 16 8 --- 38

Mortgages
*

Conventionals 32% 46% 66% 71% 69% 45%

Window Posting 14 16 14 10 ~-- 14

Comb.--Conventionals

& Window Posting 7 5 5 2 --- 5

Punched-Card --r --- --- 4 31 1

No Major Machinery 47 33 l6 l3 --- 33

Egrsonal Tippt Account;

I Conventions ls 16% 39% 69% 94% 39% 55%

Punched-Card —-- --~ --- 2 62 5

NO Major Machinery 84 61 31 4 --- 41

Corporate Trust Accounts

Conventionals 5% 34% 53% 79% 31% 47%r

Punched-Card --- --- --- 3 54 6

Comb.--Conventionals

& Punched-Card --- --- --- --- l5 1

NO Major Machinery 95 66 48 18 --— 46'

Paygoll '

Conventions 1s 8% 12% 17% 42% 39% 15%

Punched-Card~ --- --- ~-- 4 62 2

No Major Machinery 92 89 83 54 --- . 83

Proof and Transip

Conventionals 5% 4% 2% --- --- 4%”

Proof Machines 34 74 88 100 100 :62

Comb.4-Conventionals

8: Proof --- 2 8 -..... ...... 2

No Major Machinery 51 20 3 --- --- 32

(Percentages do not add to 100% because of rounding.)

Source: Federal Reserve Bank of Philadelphia, "How Banking

Tamas Its Paper Tiger," Part II, Business Review (June, 1960),

pp. 29-31. A .
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window, both records are updated very quickly and without

multiple handling.

On—line teller and window posting machines, used

most effectively for savings accounts, are connected to

the centralized electronic data processing system by

either telephone-channel or telegraph-line communication

equipment. When the telephone system is used, as each

message is transmitted, modem (modulator and/hr demodulator)

changes the signal to a voice communication code for high

speed transmission to the computer. From point of sending

to point of receiving, each message is controlled by a

series of parity checks.

The printing format on the journal tape (and pass-

book) is under computer control, or can be controlled

within the window machine and/hr the computer, with varying

degrees of printing flexibility. Where economy is to be

emphasized, format control will be within the computer. If

flexibility is of major concern, control will probably be in

both devices.

For Operating efficiency each window machine is buffered

for transmitting information to the communication system and

receiving information back, slowing it down to the speed of

the slower printer and holding it in storage until it is

printed out. After account updating the final total arrived

at by the computer should be equal to the total in the

tellers' window machines, thus providing proof figures for

the tellers.
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Proof Machines

Proof machines are used extensively by all but the

smaller banks. For the larger banks their use has been

almost a necessity. This is only natural, as proof of

deposits is the basis for all deposit accounting, and

where volume is encountered, these machines can aid

materially in the proving and sorting Operations. With

the advent of MICR, however, new high speed sorter-readers

were introduced that are capable of sorting previously

encoded documents in but a fraction of the time needed for

proof machines. Eventually this may outmode the currently

used equipment. Still, with the new proof machines, mag-

netic ink encoding can be accomplished simultaneously with

the other Operations normally performed. Thus, where checks

are entering the first bank since being written, and where

they are to be later processed electronically, the trans-

action code and amount can be encOded by the proof machine.

Furthermore, each check will be stamped with the bank's

endorsement, and will be sorted into one of thirty-two

(may be less on some models) individual pockets. Each item

entering a pocket will be recorded by a printing on two

tapes, one for the individual pocket and one for accumulation

of a grand total. Hence, the primary function Of the proof

department, that of setting up controls for all other

workers in the bank, is greatly enhanced by the listing

control measures which are provided by the proof machine
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simultaneously with that of encoding, endorsing, sorting

and proving of deposits. The versatility of these machines

will make them an indispensable part of banking equipment

for some time to come. For the smaller banks they should be

almost as essential as a bookkeeping machine. On the average,

a competent operator will be able to process 5,600 items daily

through this machine.

The Third District survey indicated that almost

twoéthirds Of the banks had proof machines. The average

bank had three; no bank in the smallest category had more

than one, while one large bank had eighty-five. Compared to

this figure, the New York Federal Reserve Bank employs

approximately 250 of these machines. These proof machines,

and those of the other Federal Reserve Banks, will probably

be among the first to be replaced by the newer electronic

sorter-readers.

Sort -R a r~C v rters

A basic unit of any high speed check.processing sys-

tem is the sorter-reader-converter. This machine reads and

sorts magnetic ink coded checks, deposit slips, batch tickets,

and other items at speeds of from 750 to 1600 per minute.

(For conversion to tape, the IBM 1419 Magnetic Character

Reader can read-~but not sorts-Slwcolumn cards such as

postal money orders at approximately 1960 cards per minute.)

Documents may be intermixed, of varying sizes and thicknesses



110

and some models may be loaded and unloaded while sorting

continues. The document length does make a difference on

the number of items processible, though, as each machine

travels at a constant rate of speed. For example, a Bur-

roughs sorterereader moves paper documents at 400 inches per

second. Still, an electronic sorter is up to thirty times

faster than manual sorting by one person. Using conventional

proof machines it would take over thirty-five clerks to do

the same Job as one sorter.

Each sorter has ten digital sort pockets-—0 through 9--

a reject pocket, and either one or two special pockets,

depending upon the machine producer. During the sorting

process information may be read directly into the computer

(on-line), or onto magnetic tape for further processing (off-

line). When Operated on—line the sorter-reader is placed

under control of the electronic computer console. The machine

is then transferred from a digital sorter-reader, which reads

one character at a time, to an input device which scans all

magnetic data on the document and relays it for automatic

data processing on demand from the computer console.

When operated off—line, the sorter-reader is placed

under control of the machine's own control unit. One such

system is the Burroughs B301 Magnetic Processing system

which translates transaction data into machine language on

tape. ,This system automatically proves, classifies, lists,

accumulates and edits for purposes of item control. It will
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simultaneously print listings on master and detail tapes,

selectively accumulate totals in electronic registers and

record selected information on magnetic tape. This system

combines a sorter-reader, multiple tape High—Speed Electro-

static Lister, Magnetic Tape Unit and Edit Control Unit.

Similarly, each sorter-reader system utilizes special built-

in characteristics to provide the speed, flexibility, accu—

racy and reliability needed for the processing of different

bank documents.

On-Premise Engaging Equipment

The MICR check program has resulted in some banks

acquiring a variety of new magnetic ink encoding equipment.

This equipment is primarily needed by those institutions

processing checks and other items with fully automatic or

semi-automatic equipment. For example, some method of pro—

viding on-the-spot documents, complete with magnetic ink

coded account numbers, for new customers and emergency orders

was necessary. An on-premises imprinting machine could quickly

provide properly prepared forms. For inscribing documents

not pre-qualified or for inscribing substitute or carrier

documents for those items which had been mutilated or did not

meet size requirements, amount and account number printers

were produced and made available. One economical device pro-

duced for this purpose is the IBM 1202 Utility Inscriber, a

specially designed IBM Electric Typewriter with a lu-key
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keyboard. For those firms desiring to continue a separate

proof operation, magnetic ink imprinting proof machines

were made available. These machines are capable of imprint-

ing amount and transaction codes while simultaneously pro-

viding control of proving, sorting, endorsing, listing, and

float accumulation.

Electronic Bookkeeping Machines

One approach to more rapid processing of a bank's

paper work is the utilization of semi—automatic equipment

generally referred to as 'tronics. The term has reference

to the electronically posting Post-Tronic of National Cash

Register Company, and the Sensitronic Bank Bookkeeping

Machine of Burroughs Corporation. Basically, 'tronics are

designed to do the same Job as the conventional bookkeeping

machines, but to do it more automatically. Their operation

might be summarized as follows:

The machine's automatic features are triggered by mag-

netic stripes that run lengthwise down the back of a cus-

tomer's combined statement and ledger card. These stripes

are a combination of ink and finely powdered iron and are

magnetically charged to record the account balance, account

number (three digits only), check count, alert signal and

an alignment signal. This stored information can be read

by the machine's electronic reading heads. When the operator

places the card in the machine, the machine reads the
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information off the stripes, prints the pickup balance on

the sheet, positions the card on the correct line and moves

to the position for posting the first debit. As the operator

indexes the amount of each entry she also enters the account

number which appears in full only on the item being posted,

and electronically, a comparison is made with the number on

the card. If the number indexed does not agree with the

number magnetically recorded on the reverse side of the

ledger sheet the machine will not accept the entry. It then

signals to the Operator, by a light, that an error has been

made. If the numbers match, the operator depresses a motor

bar and the machine produces a new balance by either adding

or subtracting the entry, magnetizes it on the stripes, and

then ejects the form. The machine also prints a record on

the front of the card in regular ink, thus providing an

easily readable and visually verifiable customer's statement

and ledger.

As the operation becomes more automatic, so does the

operator. Therefore, one bank took the precaution against

machine operators unconsciously indexing the account number

from the card heading rather than from the posting medium by

placing account numbers on the reverse side of the form.1

The electronic bookkeeping machines, specially designed

to fit the particular requirements of demand deposit accounting,

—_‘

1Dale B. Bradley, "Electronic Accounting Plan for

the Smaller Bank," Burroughs Clearing House (April, 1959),

P- 97. . . - fl



114

are currently not employed in as many basic banking

operations as are the conventionals. Reference to Figure 5

indicates that 'tronics are used in only five of the thir-

teen basic banking operations shown. However, since they

have been on the market for only about five years (three

when the survey was made), this situation could change.

In fact, bankers with an interest in 'tronics have in some

instances bought conventionals, simply because the intro-

duction of the newer machine has made available attrac—

tively priced used conventional machines.1

In a comparison of conventionals and 'tronics, the

electronic machine has the advantage of speed and accuracy.

As a result, they have found rather wide acceptance in banks

throughout North America. In general, one 'tronic was

intended to handle the same amount of work as two conven-

tionals. This relationship is verified by the Third Fede-

ral District survey, where averaged figures showed that

one 'tronic could handle about 2600 special checking

accounts to 1200 for the conventional, or 2200 regular

checking accounts to about L000. Using average daily

items per machine, the figures on special accounts favored

'tronics by about 1300 items to 600; and on regular check-

ing accounts, approximately 2200 items to an average of

about 800 for the conventional machine. The survey

cautioned about placing too much reliance on the above

1"Paper Tiger," op. cit. (June, 1960), p. 20.
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figures, however, for it was said:

These figures should not be considered exact

measures Of machine efficiency. In the first place,

the information is based in part on bankers' esti-

mates. But more important, the figures have not

been adjusted for differences in the way the machines

are used. There seems to be at least two schools of

thoughtcxihow to use bookkeeping machines (either

tronics or conventionals) on demand deposits. In

some banks the operator uses the machine only part

Of the time. It stands idle while she does ancil-

lary jobs such as filing and sorting. In other

banks, the Operator runs the machine straight

through the day and the allied jobs are done by

special clerks.

Differences in work methods and Operating sys-

tems could have distorted the performance figures

we cite above. Yet our sample is large and the

differences could have canceled themselves out.

We can't say for sure, so use the figures with

discretion.

Two additional advantages favoring 'tronics over

conventionals are that 'tronics eliminate the need for

dual posting or similar checking Operations after the

first posting of a transaction, and that they can auto-

matically develOp trial balances.

Referring once again to Figure 4 on page 103, in the

banks over $100 million category, 85 per cent were using

'tronics. This indicates that there has been a swing to

this method Of bank data processing as the paper load has

become greater and more speed has been demanded.

An electronic bookkeeping machine costs about $12,000,

yet it seems logical that smaller banks will turn more and

more to these machines for their bookkeeping Operations.

One reason favoring this is that a 'tronic requires only

...-.2

“—Vfi

11hid., p. 20.
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about half the space Of a conventional. Another is the

possibility of fewer personnel as a result of needing

fewer machine Operators. The Third District survey showed

that ten banks in the under $5 million category have

'tronics. The survey also stated:

The smallest bank owning a tronic has just over

$3 million in deposits. A tronic is used in one

bank that has only 1,000 demand deposit accounts.

We contacted both these banks by telephone and

they seemed satisfied with their machines.1

It would appear, therefore, that 'tronics are feasible for

even the smaller banks, and that a measure Of automation

can be achieved by their use.

The semi-automatic 'tronic systems are being used

by a number of banks as a means Of upgrading and modern-

izing their data processing systems. The size of the banks

able to utilize electronic bookkeeping machines vary widely.

In Three Rivers, Michigan, a community of 8,000 peOple, the

Peoples Community Bank has installed electronic bookkeeping

machines. The president of this bank, Dale M. Bradley,

lists three major policy decisions which influenced the

use Of 'tronics. First, speed of Operation and the greatest

efficiency possible from a small staff; second, the desire

to establish an up-to-date system that would not be rendered

obsolete by future developments in bank automation; and

third, the reduction Of cost. 'Tronics were considered ade-

quate to handle account growth for several years without

1Ibid., p. 20.
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fear of Obsolescence of equipment.1

While smaller banks were turning to 'tronics as a

step toward automation, 'tronics have not been limited to

only the smaller banks. In Richmond, Virginia, for

instance, the State-Planters Bank Of Commerce and Trusts,

3 bank with $200 million in deposits, installed 'tronics.

This bank found 'tronics to have the following advantages:

(1) The error rate is down; (2) the Operators can be more

careful since they have fewer things to think about; (3)

check sorting and filing is faster and more accurate; (4)

Operators are trained more easily and quickly on the elec-

tronic equipment; and (5) the bank now has a fully itemized

stub for reference purposes after statement mailing.

A number Of disadvantages were also encountered.

They are: (1) Machine errors are more difficult to spot

because there is a tendency to overlook the possibility of

error; (2) there are still human errors made because humans

are still part of the system (and of any machine system);

(3) forgeries are likely to slip by because the bookkeeper

tends to look at the printed name and not signature On

checks; and (4) when a machine breaks down, it is more

difficult to absOrb the load on the remaining equipment.2

 

1Bradley, Op. cit., pp. #2-43, 97-98.

2Horace H. Harrison, "A Semi—Automated System in a

$200 Million Bank," Auditgrsm,.xxxv11 (December, 1961),

pp. 10-12. . W "—
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Punched—Card Systems

The basic concepts involved in the processing Of

information by punched cards are that: (1) data are sys-

tematically recorded in cards by punched holes, and (2)

the data punched in the cards may be processed automatically

by machines designed for that purpose. Systems based upon

these concepts have been employed by banking firms for

some time. Checks are widely used which comply with the

stringent requirements of a processible card. That is,

they are standardized original source documents containing

punched information in such a manner that a "pre-instructed"

machine, or series Of machines, may process the information

and produce the desired reports. Account number and trans-

action codes are prepunched into the card checks and

deposit tickets. Amounts must be post-punched.' Where

paper checks are used, all pertinent data must be trans-

ferred to substitute punched cards before machine processing

can take place. After the cards-~either original or sub-

stitute-~are punched with all necessary data, the actual

posting Of accounts become fully mechanized. All debits

and credits can be sorted into account sequence rapidly and

accurately by machine.

The machinery units comprising a punched card system

may vary with the particular needs of the bank. The basic

machines usually include:

1. A key punch-~an electrically driven piece of
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equipment which is used to translate information into a

machine readable language by punching holes in the card

forms.

2. A sorter--a machine which arranges the cards in

the desired order for further processing and may also be

used for selecting certain classes of cards and for

merging different batches or decks of cards.

3. A punched-card accounting machine (also called a

tabulating machine, tabulator, or simply, tab)--a machine

which is controlled by a wired control panel, and is "pro-

grammed" to perform the arithmetical computations and then

print out the desired reports.

verifiers, collators, and card reproducing machines

may also be utilized in performing certain specialized

functions.

Tabulating systems are primarily used by the larger

banks as it takes volume to make them pay. Yet, they are

versatile in that they can be wired to do almost any bank

bookkeeping job. According to the Philadelphia Federal

Reserve Bank survey, these machines are most frequently

applied to processing savings accounts, payroll, trust

accounting and installment credit. They are used infre-

quently on regular demand deposits and business loans. The

latter pertain to individual situations and are hard to

automate. The one job that tab does not dO is proof and

transit. This means that proof machines must also be
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employed, or that it will still be necessary to list, sort

and file checks by hand.

The introduction of punched card systems to banking

was not made without misgivings on the part Of some. Since

the punched card becomes the principal medium through which

men communicate with machines, new concepts of record keeping

had to be initiated. Costs Of conversion and Of Operation

also induced apprehension and uneasiness. Nevertheless,

except for the fact that tab systems are not readily and

economically adaptable to smaller bank Operations, punched

card installations have proven popular and highly successful.

However, as the mountains Of paper work a bank is required

to process have steadily grown, their lack of a sufficiently

fast Operating speed for such functions as posting has become

a limiting factor.1 Sorting activities, for purposes Of

clearing large batches of card checks, such as sorting by

district and by bank, continue to prove satisfactory for

volume card check Operations.

Electronic Computer Systems

"The electronic computer is one of the most dynamic

If

1Speeds are now being increased. An article in the

Wall Street Journal Of June 22, 1962, reported that UNIVAC

division of Sperry Rand Corporation has introduced a punched-

card naccounting machine—-the U lOO4--"up to four times as

fast" as conventional. Prices remain reasonable, ranging

from~$1150 to $1506 for monthly rental, and $46, 000 to

$60, 000 for purchase.
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banking services to the public." 80 remarked A. R. Zipf in

his concluding statement before the Congressional Subcommittee

on Economic Stabilization Hearings on Automation and Recent

Trends, November 15, 1957.1 At that time, the computer

was somewhat Of a novelty to bankers and was relatively '

untried as a data processor of bank documents. But the

prospects looked very favorable and hOpes were high. Many

of the promises then visualized have materialized; many

more await only a maturity Of the MICR program and a more

complete adherence tO the American Bankers Association

recommendations for encoding standardized checks.

Early,Beginnng,

The entire electronic computer development history

covers but a brief span of sixteen years. As recently as

1940, most computation was done on desk calculators. During

World War II, the Army Ordnance Department, in urgent need

of firing tables and solutions to certain types of ballistic

problems, financed the development and construction Of the

 ——r v—v—y

lFrom page 15 Of a reprint entitled "Automation in

Banking Other Than Check Processing" furnished the writer by

the Bank Of America where Mr. Zipf is vice-president in charge

of its Systems and Equipment Research Department. Additional

information was also received which has been relied upon in

writing this chapter. Among the items received was "ERMA Comes

of Age," by Robert Forest, a reprint from Business Automation;

"Working With ERMA," prepared by the Training and Develop-

ment Department of the Bank of America; "Background Informa-

tion on Bank of America's Use Of Electronic Equipment," 3

mimeographed article produced by the bank, and a letter from

the bank's Senior Analyst, C. P. Weber. Additional details
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first electronic digital computer, the Electronic Numerical

Integrator and Computer, or ENIAC. ENIAC was completed in

1946 at the University Of Pennsylvania and was the first

fully electronic computer utilizing no moving parts for store

age and computing. Earlier, in 1944, the Automatic Sequence

Controlled Calculator (Mark I) had been built, but it was

slow, Of limited storage capacity, and was as "big as a

house." However, even though the General Electric Company

had manufactured its first digital computer in 1920, the

Mark I is considered the first Of modern—day computers.

The machines that followed ENIAC in the next few years

were also designed for engineering and mathematical appli-

cations. Soon consideration was given tO the use of com-

puters for performing clerical Operations. Yet, it was

five years after their introduction before one of the new

machines was given a chance to solve a business data proc-

essing problem--one for the Bureau Of Census. By processing

accounting information rather than merely sequences of com-

putation, the concept of file maintenance was originated.

Almost overnight the potential areas of computer use were

expanded.

By 1950 it was possible to insert into a computer both

the prOblem data and instructions On how to solve it. By

1953, stored program computers were available commercially.

of General Electric's part in the bank's computer development

was received in a personal interview with Donald E. Rosner,

sales representative for General Electric's computer depart-

ment.
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Thus, electronic data prOcessing was a reality; machinery

systems were installed and put into operation in business and

industry. Interest grew rapidly in 1954, and has continued

to accelerate since. The early 1950's witnessed phenomenally

fastlmoving progress in computer technology. Systems capa-

city and speed advanced at such a rapid rate that applications

and methods were not capable Of taking full advantage of

expanding computer capabilities. During the late Fifties

technology continued to advance. However, techniques in

using computers accelerated and by 1959 the gap between

use and potential was significantly narrowed. By December

of 1961, some 6,000 computers of all types were in Operation.

Of these, about 15 per cent were used primarily for scien-

tific and engineering purposes. Another 40 per cent were

in use by the military, and the remaining 45 per cent were

utilized by businesses in data processing systems.1

Banking's interest in electronic computers kept pace

with that of business in general. However, as discussed

in an earlier chapter, problems peculiar to the banking

industry had to be solved before a computer system could

become really effective. Consequently, bankers as a group

were somewhat reluctant to pioneer in computer use. However,

there were exceptions. For example, the Chase Manhattan

Bank of New YOrk City worked for several years with the

Laboratory for Economics, Inc., Of Boston, on the development

 

1Editorial, Businegs Automation (December, 1961), p. 66.
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Of a large-scale computer called DIANA. Installation was

scheduled for late 1956, but the project was abandoned prior

to installation.1 The Central-Pennsylvania National Bank of

Philadelphia was encoding checks and deposit tickets with

invisible fluorescent symbols in 1955. On the west coast,

the Bank of America had pioneered the initial step when in

1949, it began intensive research into develOpment Of an

automatic electronic bookkeeping machine.2 This was two

years before the first commercial data processing system

was installed at the Census Bureau. Contacted in 1950, to

assist in the development, Stanford Research Institute in

MenlO Park, California, constructed a prototype electronic

computer model. The Bank of America outlined the job it

wanted done, and the Research Institute custom built a

hand made model to do it.

Basically, the bank deemed it imperative that the

qualifications of any new system meet five requirements.

First, it would have to operate at a higher speed than

W wr—V'VY ,, wv—

lCowperthwaite, Op, cit., p. 544.

2It may be well to point out that one Of the major

reasons.Bank of America was interested in electronic data

processing was because of its widespread branch Operations

in California. Without centralization, bookkeeping Opera-

tions, which entailed equipment, personnel and building

space, were performed at each branch. With centralization,

computer systems replaced the older, slower methods of data

processing, thus making one machine system do the work pre—

viously done by many. Machinery duplications were eliminated,

and the number Of personnel operating the machines was

reduced. In addition, by the construction Of special com-

puter centers, branch bank space was freed for increased

customer service area, either for expansion of existing

services, or for the addition Of new services.
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anything known at the time; second, it must be completely

accurate; third, it should eliminate routine repetitive

chores; fourth, it should be able to handle all sizes and

quality Of paper; and fifth, it must be economical to

install and Operate. With these criteria in mind, Objec-

tives were established.

The Objectives were few and simple, but difficult

to achieve. They were that an electronic system, to be

feasible for bank Operation would:

1. Automatically handle all the details Of commercial

deposit accounting,

2. Produce a statement in a form familiar to customers,

and r

3. Not require a change in the style of paper checks

in common use.

The Objectives ruled out punched-card checks. Furthermore,

since the bank Officials desired to capture information at

the source and deal with it as few times as possible, some

method Of machine-reading information from checks was

essential. The development Of MICR made this possible.1

The development and construction of pilot equipment

was divided into three phases: (1) the study of banking

procedures involved; (2) general logical design of machine

Operation; and (3) development, construction and testing of

the actual machines. In September, 1955, the operational

w— w v r

1The Bank Of America, as well as General Electric,

IBM and.others, played leading roles in helping to formulate

and develop the MICR program.
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prototype model was publicly demonstrated before representa—

tives of the press, and later, to members of the banking

profession.

After the initial success, twenty-nine equipment manu-

facturers were contacted, provided with details Of research

results, and requested to submit estimates Of construction

and service costs on thirty-six computer units for the use

or the Bank of America. In 1956, a $48 million dollar con-

tract for equipment and service was awarded to General Elec—

tric Company for the production Of thirty digital computer

units.

General Electric, after discarding the Stanford built

prototype, developed a transistorized, solid—state computer

which they called the CE 100. Subsequently, thirty of these

computers were completed and installed for the Bank Of America.

Nicknamed ERMA (Electronic Recording Method of Accounting),

these computers-were special purpose machines designed spe-

cifically for this application. They were placed in Operation

during the latter part Of 1958, the first of their kind in

the world.

The ERMA units consisted of more than computers; each

ERMA was a system of connected units consisting of (1) a

sorter-reader, a document handler manufactured under sub-

contract by National Cash Register and Pitney-Bowes Cor-

poration; (2) a computer; (3) a high speed printer; and

(4) magnetic tape units. Each system is centrally located

to serve many of theebankis branches, and is also Operated
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in conjunction with the two principal computer installations

at San Francisco and Los Angeles. Since May Of 1961, thir-

teen ERMA centers in different locations throughout the state

of California have been in Operation. The data processing

ability Of an ERMA installation is indicated in the following

quotation.

Operation has shown that ERMA will read, sort

and post 550 accounts per minute, or 33,000 per hour,

reading branch number, account number, and amounts

encoded on checks or deposit tickets in magnetic

ink, and debiting or crediting amounts to account

records on magnetic tape, which will feed complete

daily activity data to a 900 line per minute printer

that produces the "hard copy" ledger and customer

statements either at month end, cycle date, or on

demand of the Operator at ERMA's console.

ERMA centers are now processing 2,380,000 checking

accounts and 2,750,000 savings accounts for 690 branches.

The Bank Of America's first computer, an IBM 702,

was installed in 1955. In 1957 it was joined by a similar

installation in Los Angeles. Later, in 1961, these units

were replaced by IBM 7070/1401 data processing systems

which now operate in San Francisco and Los Angeles to ser-

vice 300,000 Real Estate loans and 1,175,000 Timeplan loans

for the 690 branches Of the ERMA system.

In just a little over ten years, the Bank of America's

pioneering efforts produced a network Of data processing

systems that have reduced operating costs by one-third and

put the bank at least one full year ahead of all competition

 

1"ERMA Closed Circuit TV Preview Preserved on Film,"

American Bankeg (September 22, 1959), p. 6.
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in the use of electronic equipment for check handling

operations. Concurrently, benefits were also accruing to

the entire banking industry. Says Mr. Zipf:

There's no question in my mind but that our entry

into the field provided the impetus for cutting three

to five years off the timetable otherwise established

for commercial deposit accounting.l

Computer Data Processing

The objectives of data processing remain relatively

the same regardless of the methods used in accomplishing the

task. It is primarily a question of knowing what end results

are desired, designing the system to furnish the right answers

in the most efficient manner possible, and providing the men,

machines and methods best able to meet the requirements.

In this respect mechanization using electronic computers is

basically the same as mechanization using punched card equip-

ment, bookkeeping machines, or other mechanical equipment.

There are some differences, however. ‘

Perhaps the principal difference with computers is

that peOple find it hard to visualize the fantastic speeds

at which they Operate, or their capacity to execute long

Operational sequences without error or human intervention

(assuming proper programming). For example, it has been

stated that a girl with a typewriter can make about 350 key

strokes a minute, and that punched card machines can read

f

lForest, op. cit., p. 6.
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between 16,000 and 18,000 characters per minute while the

speed of a computer, reading from magnetic tape, can accept

a million or more characters a minute.1 "The largest in

commercial use can make a couple of million additions or

subtractions in a second."2

A second point of difference is the necessity of

mapping out at great length and in minute detail the proc;

essing steps to be followed, and then instructing the

machine to execute these steps. This process, known as

programming, is an integral part of a computer system. It

must be correct, and it must be adequate, making provision

for the handling of exceptions, even if only by reporting

that they exist. However, programming involves more than

Just an analysis of the data processing routine. It also

involves communication; it eliminates the "language" barrier

between men and machines. It is through this medium that

the machinery receives its instructions; and it is through

this medium also that machinery results may be reduced to

understandable, meaningful reports for the use of people.

Furthermore, when a program is reduced to documentation and

processing flow charts, other goals are met. For instance,

a comprehensive picture of the work being done is made

available to the various levels of management and others

 

lPeter Arnstein, "The Challenge: Auditing Automation,"

Auditgram, XXXIV (February, 1959), p. 27.

2Scott R. Schmedel "Decision Testers," Wall Street

Journal (Midwest Edition), May 18, 1962.
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who are not highly trained in computer technology.

A third major point of difference is in the high cost

of failure. A computer installation is not only costly in

terms of rental and purchase prices, but it requires a

great deal of effort and time-«usually measured in man years--

to determine the economic justification for a computer system.

Still another point of difference is the fact that

computer determination surveys must encompass all aspects of

an organization's data processing with evaluation and instal-

lation the responsibility of general management.

The discreet banker views these unique computer

characteristics--fantastic speed, exact programming, and

general management assistance—~in terms of what such attributes

can mean to his particular bank. In this respect he visualizes

a system capable of tremendous efficiency, but one that

requires the use of numbered accounts, MICR checks, and

expensive equipment.

Numbered Accounts. Account numbering is gaining favor

among many of the nation's banks, regardless of their size,

and in some cases, without thought of full automation with an

electronic computer. Reason for this trend is two-fold.

First, a bookkeeping development, known as Pre-Audit, employs

an account numbering system which allows use of a single

post system and conventional bookkeeping machines. The

equipment utilized is either a Burroughs Sensimatic, a

Monroe President, or a National Cash Register class 32
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machine. The use of Pro-Audit provides a number of advan-

tages to the user. Robert Perry has listed some of these

as follows:

1. The equipment cost is very low.

2. Verification of old balances is provided.

3. Proof Of posting Of first item to the correct

account is provided-~as well as all credits

if desired.

4. The two preceding advantages provide protection

allowing a true single posting Operation just

as in automation. Pre-Audit can, therefore,

Operate at speeds in excess of any standard

bookkeeping method (although slower than

'tronics).

5. It has proven accuracy to a greater degree than

any other system.

6. It uses peripheral Operations identical tO

'tronic systems and, therefore, allows the

banker to gain a new perspective without

heavy capital costs.

7. The change from Pre-Audit to 'tronics is so

simple that a cost comparison can easily be

made in order to justify the move.1

Mr. Perry goes on to state that ”. . . a banker

moving to Pre-Audit has everything to gain and nothing to

lose. He is upgrading his system without great capital

costs."2 Thus, one step toward automation is being realized

by adopting this improved system of bookkeeping, a system

that utilizes an accounting number plan.

The second aspect Of the trend to numbered accounts

for banks stems from the fact that account numbering sys-

tems are a necessity for fully automated data processing

___.___

1

1Robert B. Perry, "Pre-Audit Bookkeeping--A Step

Towards [bid] Automation" (unpublished thesis, The Stonier

Graduate School of Banking, conducted by The American

Bankers Association. at Rutgers - The State University,

June, 1961). p. 111.

2Ibid.
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systems and enhance greatly the semi§automatic 'tronic sys-

tems. Quoting Mr. Perry again, ". . . the expense in time

and money required for a change to numbers is inevitable

in any eventuality."l This statement seems to point up

the fact that banking has already progressed far along

the road to some form of automatic or semi-automatic data

processing system. It seems reasonable to assume, there-

fore, that competitive factors, technological improvements

and cooperative data processing efforts by smaller banks

will even accelerate the trend. Consequently, it would

seem that any Objection to numbered accounts would soon be

overcome by either a desire for improvements in existing

bookkeeping systems or by adOption of more sOphisticated

systems requiring account numbers.

MICR Checks. The use of MICR encoded checks is

viewed by the majority of bankers as a requirement of

modern-day banking, regardless of computer considerations

for their own particular banks. This does not mean that

post-encoding equipment is a must, or that magnetic proc-

essing Of checks is a requirement for every bank. But it

does mean that check encoding is viewed as a pre-requisite

to fast and efficient check handling by the banking system

as a whole. There is good reason for this viewpoint.

.Although not now enforced, the Federal Reserve System's

Regulation J has been amended to allow refusal Of items

__

lIbid., p. 111.
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not MICR encoded. Eventually, as equipment becomes available

and placed into Operation, compliance with this regulation

will become mandatory for all checks clearing through a

Federal Reserve Bank.

TO date, progress in the direction of fully mecha-

nized processing equipment for the different Federal Reserve

Banks has been rapid. Throughout the nation there are

thirty-six banks and Offices of the Federal Reserve System.

Initially, five banks were chosen from this group as pilot

banks for purposes Of initiating MICR high speed check

sorting and handling. Five different makes of equipment

were used in these installations. New York installed a

Ferranti-Packard Limited system (this system utilizes some

equipment Of the National Cash Register Company and Pitney-

Bowes as well as a Potter sorter); Boston, a National Cash

Register built system; Philadelphia, an IBM installation;

San Francisco, a National Data Processing Corporation

product; while Chicago installed Burroughs Corporation

machines.

The Chicago bank commenced use of its high speed equip-

ment on January 24, 1961. At that time about 8 per cent of

the items were pre-printed. On October 31, 1961, the bank

was processing an average of 100,000 items a day on high

speed equipment out Of a total of approximately 1,800,000

checks. On this date approximately 50 per cent of the items

were being pre-printed. As of February, 1962, approximately

175,000 items were being electronically processed each day
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with about 60 per cent Of the items received already pre-

printed. Further improvements and additional electronic

processing are anticipated, as the Chicago bank has now

entered into a contract with the Burroughs Corporation for

a second generation of its electronic machinery.

On March 14, 1962, it was reported through the Detroit

Free Press that the Detroit branch of the Federal Reserve

Bank of Chicago had installed electronic equipment produced

by IBM that would process up to 57,000 check items an hour,

thus making possible the handling of a portion Of that

branch's huge volume of checks.

In the United States there is a daily volume of

approximately 12 million checks. COOperation among all

banks is needed in making possible electronic handling of

this vast number of items. In a recent survey, the 396

banks in the Lower Peninsula of Michigan were participating

100 per cent in swinging the nation over to use of magnetic

ink coding. Among the nation's 15,709 banks the percentage

was 97.1. Both percentages indicate the almost complete

acceptance Of MICR checks for the future. However, because

of the stock of checks printed in regular ink already in the

hands of bank customers, only about 63 per cent of checks

received by banks are presently pro-printed1 with magnetic

inkccoding.

Wfi

1"Banks Swin ing to Magnetic Coding," Detroit Free

Press, March 7, 19 2. .
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‘Expensive Eguipment.} With bank progress eventually

requiring numbered accounts and MICR checks, these computer

characteristics are no longer deterrents to a bank‘s use

of a computer system. These two steps toward a high speed

check processing system have become, or will become, common

practice. But, there still remains a tremendous Obstacle

for a large number Of the country's banks-ethat occasioned

by the cost of equipment.

Bank automation can be classified into two basic

systems: the fully automated computer system and the semi-

automatic ‘tronic system. By adding auxiliary units Of

equipment to the basic 'tronics, automation can be increased

for these semi-automatic systems.

The 'tronics are essentially only excellent refine-

ments Of earlier machines produced by the same manufacturers.

The Burroughs Sensitronic, costing around $11,855 plus

taxes,1 is an improved version of the conventional Sensi-

matic. The National Cash Register Post-Tronic, at a cost

of $12,900 plus taxes, represents a betterment of the

NCR 2000. Each of these machines uses a visible record led-

ger sheet, even though a partial magnetic memory is retained

on the reverse side Of the sheets used with 'tronics. How-

ever, it is through the development of this magnetic stOrage

area and the utilization Of peripheral equipment that techno-

logical advances Of the 'tronic systems have been realized.

 

1The prices quoted in this section are taken from

Perry, Op. cit., pp. 29-35.
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Burroughs has developed an "Automatic Reader" which,

when Operated in conjunction with the basic Sensitronic,

will read automatically the balances from an entire load of

ledgers placed in it and will transfer the information to

the Sensitronic where a listing Of accounts is printed.

While trial balances are being run at the rate of 3,000 per

hour, the Operator is freed for other duties.

The Automatic Reader unit can also be used for trans-

ferring balances at a speed of about 800 per hour. This

function requires the presence of an Operator. The machine

is priced at $4,155 plus taxes.

National Cash Register Company has also develOped an

automatic feeder to speed up the trial balance and balance

transferring functions. Used in conjunction with a late

model Post-Tronic, the speed Of Operation is 1,300 accounts

per hour for listing trial balances, and approximately 550

per hour for balance transfers. The cost of this feeder is

$3,445 plus taxes.

With both a Post-Tronic and an automatic feeder the

handling of ledger sheets during a posting Operation can be

eliminated by incorporating into the system an adding machine

tape recorder, priced at about $2,500, and an automatic tape

reader, costing $9,685 (plus taxes in each case). Thus, the

four pieces of equipment, including federal taxes, would add

up to approximately $30,225.

If further automation is to be efficiently achieved
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with either 'tronic system, a sorter-reader is required.

Representative machines available are those produced by Burs

roughs, at $63,000; NCR, at $62,000; and IBM, at $83,100.

Moreover, since these automatic sorters require the use of

MICR checks (not required by 'tronic systems without sorters),

additional equipment will also be needed. This would include

MICR post printers and converters. ‘

It is evident from the foregoing that even a sophisti;

cated 'tronic system can become an expensive machinery Opera

ation. For this reason, many of the smaller banks do not

utilize the sorter-readers nor some Of the other equipment

mentioned.

The fully automated bank data processing system con-

sists of the electronic computer and a series of peri-

pheral equipment. Each machine of the system represents

either an annual rental cost or a capital outlay for equip-

ment purchase. However, to attach a significant and mean-

ingful figure to a computer installation is difficult, as

each system is designed specifically for a particular situa-

tion. In fact, the machines used may not all be produced

by a single manufacturer, but may be composed Of a number

Of machines from just as many manufacturers. Furthermore,

each installation may have an entirely different space

requirement because of the availability or lack of facilities

for computer housing. Another factor of cost which can also

vary is that of the cost of conversion. The existing system

may have a particular piece of equipment which may be
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utilized in conjunction with a computer system while another

may not. Each of these factors, and perhaps others, will

cause the price of a computer system to vary.

An indication of increasing costs and how the Bankers

Trust Company has seen its data processing expenditures

increase with the addition of mechanical equipment follows.

About twenty-five years ago the data processing function

was mechanized by the installation of a punch card instal-

lation. The annual rental cost in 1934 was $11,000. By

1945 the cost had risen to $33,000. From a single instal-

lation originally, the system had expanded to eight sepa-

rate units by 1960 with an annual rental cost of $686,000.

In March Of 1961 an IBM 7070 data processor and IBM 1400

series equipment was to be installed which would increase

annual rental costs by an additional $140,000 a year.1 Not

every bank will be so fortunate as to be able to move grad-

ually into full automation as did this bank. Neither will

all banks be able to afford the annual rental costs now

payable by the Bankers Trust Company.

Perhaps one of the most illustrative cases of the cost

of an EDP system for a bank is that of the ERMA installations

of the Bank Of America. Admittedly, not every bank would

be faced with the same size of an Operation as was the

country's largest banking firm. However, some of the prob-

lems which this bank encountered would also have to be met

1Morris A. Engelman, "Auditing under Automation,"

Auditgram, XXXVII (March, 1961), p. 9.



139

by any bank making a switch to a fully automated computer sys-

tem. The ERMA installations, located in thirteen centers

throughout California, represent a ten-year development plan

and an investment Of $35 million. Moreover, the . . . elec-

tronic equipment dictated in large measure both the design

and construction of the $17 million dollar service center

Of the Bank Of America in San Francisco."1 And yet, astrO;

nomical as these figures are, the bank considers the program

successful. The bank's officials were pleased that all the

Objectives and goals of the project were realized, with the

profit objective exceeding their most favorable expectations.

mr. Beise, the bank's president stressed:

We held one objective dominant; the aim to become

and remain the lowest cost producer in the banking

business while maintaining the highest standards of

customer service.

Low cost production is directly related to maxi-

mization of equipment and requires that equipment be

concentrated in central areas, with considerable

flexibility of use in an en ironment conducive to

effective staff operations.

Certainly not all bank EDP installations will require

the huge sums of money expended by the Bank of America.

Still, computer installations are expensive, and the number

of banking firms capable of benefiting economically from a

self-installed computer system comprise only about six per

cent of the nation's banks. Equipment costs are still the

1Kenneth R. MacDonald, "Bank Of America's Great Data

Processing Center in San Francisco," The Office, LIII (May,

1961), p. 122

2Ibid., p. 124.
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greatest limiting factor.

The Machinery_

The electronic computer is but one part Of a highly

mechanized system of machines that are collectively

utilized to transform myriads of transaction data into

_meaningful reports and useful records. Each Of the machines

forming this equipment network has a special function, and

each has been designed to work in harmony with other units

in the system. This does not mean that they are necessarily

connected "on-line," but that the work of each machine sup-

plements and assists the computer in doing the job assigned

to it.

Operations may proceed on-line, or off-line. On-line

procedures are those where input-output devices are attached

directly to the computer and are operating under its direct

control. Those not so directed, or which are operated

independently, are said to be off-line. Bank EDP systems

are primarily of the latter type, although some tasks, such

as savings bank Operations, may be more successfully proc-

essed on-line.

A bank computer system usually includes five basic

units of equipment: (1) the input unit, (2) console or

control section, (3) storage or memory, (4) arithmetical

and logical sectiOn, and (5) the output unit. Each of these

equipment units performs a certain function in the total

Operation of the computer system.
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As one system varies from another, so might the equip—

ment comprising a basic unit vary, although the basic function

remains the same. In some systems, for example, the input

unit might be composed of a card reader, an input converter

and magnetic tape units. The two machines make possible

the transfer of transaction and stored data from punch cards

to magnetic tapes. The tapes then become the input media for

the computer.

Other systems may employ different approaches. Where

a sorter-reader is used for document reading, the desired

information can either be transmitted directly to the com-

puter for immediate processing, or it may be transferred to

magnetic tape for tape input to the computer. Still another

system may utilize punch paper tape. This method does not

allow the processing speeds of magnetic tape, however, and

may be in turn, reconverted to magnetic tape, or discarded

in favor of the faster methods.

The console is the control center for the computer

system. Through it the operator can "communicate" with the

machine and be apprised of what the machine is doing at all

times. Every console unit has such things as control knobs,

switches and signal lights.

As is the case with input media, records storage and

output media may take different forms. With random access

types of equipment--not largely used by banking firms because

of high costs--1arge internal memory to store data elimi—

nates the need for discharging results on external records.
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Another feature is that input data can be introduced in

random order without presorting or merging. With sequenced

systems two streams of information, one from input and one

from stored records, are introduced at the same time and

are then matched and combined to provide a new "updated"

record.

‘Where records are stored in punch card form, it is

first necessary to convert these records into machine readable

form, usually on magnetic tape, as mentioned earlier. In a

like manner, updated information received from the computer

in magnetic tape form must be re-converted to punch cards.

As a result, an output unit in a computer system using punch

cards may have both low speed and high speed equipment. High

speed equipment would consist of a converter and printer.

The converter would translate data recorded on magnetic out-

put tapes and pass it on to the printer for report print

cuts. The low speed equipment would consist of a converter,

printer and a card punch machine.

A Unique Computer Approach

In September, 1959, after five years of intensive

research, Burroughs Corporation announced a new computer sys-

tem which it had specifically designed for the data proc-

essing needs of banking institutions. The system, the B251

Visible Record Computer (vac), retains the traditional '

visual records and is aimed at making electronic computer
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systems attractive to a larger number of banks, both from

the standpoint of computer features and lower costs.

Traditional computer designs require punched cards,

punched paper tape or magnetic tape for record storage pur-

poses. With the new B251,storage is printed on regular

"hard;00py" ledgers, statements and Journals. This makes

possible retention of such practical benefits as convenient

access for teller referrals, customer inquiries, and manage-

ment reviews.

For automatic processing, magnetic ink stripes on the

reverse side of the ledger forms are magnetized to record

the same information that is printed on the face of the

record. The pair Of stripes perform the same function as

magnetic tapes used by other computers for input and storage

of data, and have a capacity of seven computer "words" of

information. The stripes also contain additional items such

as account numbers, account activity, check and deposit

counts and a number of computer commands. Thus, in addition

to being eye readable, the form is also machine readable.

Moreover, the B251 system includes a sorter-reader which is

able to "read" numbers and symbols from MICR encoded docu-

ments and transmit this information directly to the computer

unit.

The B251 is a complete data processing system. However,

it is simple in its operation and requires only one person

in attendance. Four major units of equipment are included
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in the system complex. A fifth, a card reader provided

as another means of input, is available for selected data

processing applications, and to process exception items.

Outside the system, but needed to supplement it is an amount

and account printer costing $3,000. An additional machine

which may be required is a proof and distribution machine

priced at $15,290. The four major units mentioned earlier

include: I

l. A high speed sorter—reader. This piece of equip-

ment can be Operated either off-line or on-line, will proc-

ess intermixed items Of varying sizes and thicknesses at

rates up to 1560 per minute, and is completely buffered to

provide data input for the 3251 system.

2. A computer unit. Called the Data Processor, this

machine performs all computations and decision-making functions

at high speed. It is also the nerve center of the system

directing the other units in their Operations. The system

is capable of performing 4,000 arithmetical functions a

minute.

3. A record processor. This machine is an input-

output unit with high speed forms-feeding and line-printing

abilities. Ledger cards are transported at a tOp speed of

200 per minute. The wide-line printer--160 print positions--

updates the ledgers and prepares other visual records (as

directed) at a rate of 200 lines per minute. When a ledger

card is filled, the machine files it and inserts a new card,
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printing all permanent information and the account balance

on it. TO provide Operating versatility, unit account

records may be entered through three input stations.

4. A console. This is the Operator control device,

and it provides the means of communication between the

system and the system's Operator.

Also of interest to bankers is the relatively low cost

of the B251 computer system. Burroughs has estimated that

the system can be used to advantage by banks having a com-

bined total Of only 10,000 accounts, including checking and

savings accounts, loans, and so on. In a fourteen-hour day,

assuming a normal 40 per cent activity for accounts, the

system is capable of handling 18,000 accounts. Purchase

prices were quoted at $217,400 and monthly rental at $3,975.

'Thus, the economic feasibility of electronic automatiOn for

banking has been extended from approximately 6 per cent of

the nation's banks to around 33 per cent. Part of the

saving is attributed to the elimination of costly tape trans-

ports or readers required under the conventional computer

approach. The daily detail is carried visibly on the records

themselves.' Also eliminated are large—-and expensive--

internal core memory units. The system utilizes new advanced

memory core packets, each with a capacity for storing ten

computer ”words." This technique permits computer memory

expansion as needed, saving the expense of buying core stor-

age that will not be used. In addition, storage of indi-

vidual account information on magnetic ledger stripes frees
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core memory from intermediate storage of data. Installation

costs are also held to a minimum. The solid-state construction

eliminates the necessity for specially-built rooms, air

conditioning, and humidity controls.



CHAPTER) v1

DATA PROCESSING SYSTEMS AT WORK

The various items of equipment discussed in the last

chapter are those most commonly used by banks to assist

them in their check handling and record-keeping programs.

Not all that were mentioned will be used in every data

processing system, nor will all be used by any one bank.

This is readily apparent from the fact that some machines

are but improved versions of others and are manufactured

to do the same or a similar job. For example, the electronic

bookkeeping machine is but a more sOphisticated and improved

version Of the conventional bookkeeping machine. In a like

manner, a number of machines may be linked together to

handle more efficiently a larger volume of work for the

large bank. Among these are the punch card systems, the

'3251 visible record computer system, and the complex of

machines making up a more conventional computer data proc-

essing system.

In circumstances requiring more sophisticated systems,

the check handling and data processing functions are assigned

to a number of machines instead of just one particular

147
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machine such as the conventional bookkeeping machine. In

addition, allied or preliminary phases of the entire data

processing process may be included as a part of the function

Of a more complex system. Thus, a sorter-reader may be

incorporated into a computer system to aid in the proof

and sorting operations prior to the actual updating of the

individual ledger accounts. In short, the data-processing

machinery manufacturers have recognized the differing

requirements of America's banks and have designed equip-

ment to satisfy these requirements. Why dO requirements

differ? Simply because of differing bank sizes, service

specialties, organizational structures--such as a large

number of branches or a lack of branch banks--and management

aims and aggressiveness.

To illustrate how machinery systems have been applied

to the data processing needs of individual banking firms,

a number of Operating systems will be reported in this

chapter. First will be a visible record computer system;

second, a punch card input EDP system; third, an English

banking firm's computer installation; and finally, a pioneer

‘EDP installation made by a Michigan bank. The latter will

be presented in-greater detail than the previous three in

order to illustrate the application of a more sophisticated

EDP system to the data processing requirements common to

meet banks-~the processing of information relative to checking

accounts, savings accounts, installment loans and mortgage

loans.
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A Visible Record Computerilpstallation

On December 7, 1961, the First National Bank of Miami,

Miami, Florida, began Operatingits new electrOnic data proc;

essing center. The center utilized a Burroughs B251 Visible

Record Computer (VRC) system, the first of its kind to be

placed in operation. 0n hand to view the new equipment's

performance were representatives of the press and about 300

bankers from around the nation. The interest generated by

this particular Occasion was probably two-fold. First, the

First National of Miami's EDP system was designed to handle

the data processing needs of a bank without disrupting

traditional accounting methods. This meant retention of

the individual customer ledger records for visual inspection

of transaction details. Moreover, this was the first com-

puter designed to allow banks to retain and work with these

documents-~documents considered vital by some bankers.

Second, computers previously available for bank data proc-

essing applications had been too costly for all except the

nation’s largest banking firms. With a comparatively lower

price, production of the B251 VRC was aimed at providing an

economically justifiable electronic computer system for the

intermediate sized bank.

When a computer was first considered by First National,

it based the various factors underlying any decision to be

made on one basic tenet-~that rising operating costs must be

brought under control without sacrificing customer service.
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Thus, because of more than 400 customer telephone inquiries

daily, a customer ledger was considered one of the bank's

most vital documents.

The bank instituted a study to determine the system

best suited for its purposes. For its study, the multi-

committee approach was not followed; instead, the respon-

sibility was placed with the senior vice president and

comptroller, Ray F. Basten. In making this decision the

bank's president, Ralph W. Crum, declared:

This centralization of authority for the pre-

purchase studies and actual purchase decisions cut

out a lot of the windmilling that goes on in such

cases.1

Mr. Basten visited different computer installations

throughout the country, always keeping in mind one basic

requirement-~retention of the ledger record. His studies

finally led him to the conclusion that the B251 system would

provide the records required by the bank and would handle the

job requirements of the First National Bank satisfactorily.

The B251 VRC system uses MICR encoded documents. There-

fore, about a year and a half before the computer was put

into operation, MICR encoding of checks, deposit slips and

other documents was started. By the time the installation

was ready to go into Operation, the check change-over was

virtually completed. By the same time, more than 85 per cent

of Florida's banks were also encoding in MICR. This would

 

—*'r

1First National Bank of Miami Trade Release of

December 7, 1951, p. T. V



151

prove beneficial to the First National Bank because Of its

large group Of correspondent banks. (The bank ranks 48th

nationally as to its correspondent bank balances.) In

December, 1961, it numbered 133 domestic and 88 foreign

banks among its correspondents.

When the Florida bank installed its B251 VRC system

it placed in Operation a system which had been designed to

meet the needs of the intermediate size bank. Yet, the

First National Bank of Miami is not only Florida's largest,

but also one of the country's busiest, indicating the flex—

ibility of the system to meet the needs of banks of different

sizes. This bank ranks 92nd in size in the nation with

$375 million in assets. Because of expected additional

growth and volume, the First National provided space in its

new data processing center for an electronic accounting

Operation three times the size of the one installed. More-

over, the new computer system provided for several times

the volume presently being handled by the bank. Or rather,

it will when a second B251 and a Burroughs B270 for proof

and transit are installed during 1962. With the addition of

these units, the total complex will have cost about one mil-

lion dollars.

Before the B251 computer system was placed in operation

by the Miami bank, fifteen computer programs and routines

were written, checked out, and stored, ready for instant use.

The men assigned to this job were chosen from the bank's
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employees. Only one had any previous computer or data proc—

essing experience. Two were taken from the night proof

department while the third had been in charge of the book-

keeping department. The programming team had the assistance

of trained Burroughs representatives during this initial

period. 8

Actual data processing started with the application

of special checking accounts to the computer system. Per-

sonal and business checking accounts were to be added later.

Eventually, all accounts in the demand deposit classification

are to be placed on the computer. With the installation of

the second B251 and the B270, cost accounting and savings

accounts will also be processed with electronic equipment.

It will also be capable Of handling installment loans and

mortgages. Thus, when in full operation, the bank believes

that its new computer system will allow greater flexibility

by providing an automation system for all its major financial

accounting Operations. Furthermore, the computer makes

possible better Operational controls, including a more strict,

rapid control over uncollected funds. At the same time a

highly detailed analysis of every account is provided in a

fraction of the time formerly required. Consequently, the

First National believes that the new equipment will allow the

bank to hold the line on per item handling costs which had

doubled in the previous ten years. The bank also hOped that

the item cost could eventually be reduced. In commenting
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on this aspect, bank president Crum said, "After all, we are

in the banking business, not the machinery business, and if

we weren't sure that the move would pay off, we wouldn't have

taken the step."1

How the System Operates

The Burroughs Visible Record Computer operation requires

that documents to be computer processed be coded with magnetic

ink characters. Before distributing checks and deposit slips

to its customers, the bank would have the routing symbol,

ABA transit number, and account number printed on them in

magnetic ink. When the checks and deposit slips are returned

to the bank they are encoded with the dollar amount and a

transaction code. They are then sorted by the sorter-reader

into apprOpriate account order. This requires two runs with

the VRC and then a fine sort with the sorter being operated

off-line. (See Figure 6 for general flow of daily work.)

Next, during a sequence check and list post pass, the volume

items are separated and totals accumulated for them. The

items are then ready for posting. The documents are placed

in the sorter-reader again so that it can read the data into

the computer. In this Operation the sorter is operated on-line

and is under control of the computer. The apprOpriate cus-

tomer records are placed in the record processor and the com-

puter then processes the data received from the sorter and

.._‘

11bid., p. 4.
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the account data extracted from the record processor. Under

control of the computer, the processor automatically selects

ledger cards by account number, reads the data stored in

magnetic strips on the back of each card, updates both the

magnetic storage area and the printed side and re-files

the ledger card in proper sequence. Only the active accounts

are updated.

A wide—line printer with 160 print positions is used

to update the ledgers and prepare other visual records.

It prints at the rate of 200 lines per minute. Printing for-

mat is controlled from a plugboard in the console. Instruc-

tions can be given the system to reject checks on which

stop payment orders have been placed and refuse payment of

checks if an account is overdrawn. When a ledger card is

full, a blank one is drawn into the record processor auto-

matically and all the permanent information as well as the

new balance is transferred to the new card.

At the end of the month, the service charge for the

month is computed automatically, entered on the account sheet

and a final balance listed. The accounts are then run through

the system to transfer the permanent information and the

balance to new cards. (See Figure 7 for flow of statement

preparation and account analysis.) The new cards are then

filed for future use. The old statement record is then used

to update the analysis history record and the new analysis

history record is filed for future use. Paid checks and
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deposits for the period are sorted by the sorter-reader,

Operating off-line, for placement with the old record state-

ment. After microfilming the items to provide a file for

the bank's permanent record, the statement, the cancelled

checks, and the deposit slips are mailed to the customer.

app With Punched Card Inputl

The First National Bank of Boston has utilized mecha—

nical equipment in processing certain phases Of its paper

work for many years. For example, the first punch card

machine was installed in 1931. To replace the slower

electro-mechanical equipment previously employed, the bank

started its 175th year by installing what it has termed

"the largest electronic data processing system in any bank

in the world." An idea of its size may be gathered from

the fact that seventy miles of coaxial cable runs in spe-

cial "accessibility" channels under the platform on which

the equipment is mounted.

The bank's system is a DATAmatic 1000, the product of

DATAmatic Division of Minneapolis-Honeywell Regulator Company.

This system employs either punched card or paper-tape form

input and magnetic tape for its recording, storage, delivery

and recovery of data. Each reel of tape is 2700 feet long

and three inches wide, providing storage for over 37,000,000

w

1Information in this section is drawn from "Data Proc-

essing Comes of Age at The First," a printed pamphlet issued

by The First National Bank of Boston.
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decimal digits of data. The bank has stated that this

immense storage capacity is equivalent to a string of type—

written figures over fiftynseven miles long.

The system's central processor is input and output

buffered. This means that it is capable of simultaneously

"reading" 60,000 decimal digits per second from one magnetic

tape, "writing" information at the same speed on another

tape, while processing yet a third set of data. In other

words, reading, writing, and computing operations can be

overlapped.

Prior to installing its DATAmatic, the Boston First

National made an exhaustive study of its data processing

requirements and all the factors involved. When the decision

was finally reached to "go electronic," personnel were

selected from the bank's staff and charged with the respon-

sibility of putting the overall system into Operation. In

less than two years after ordering the new equipment the sys-

tem was ready to start functioning. This time was spent

in training and develOping the required people for the new

jobs; building, installing and testing the new equipment;

and organizing and completing the programming function.

'The bank utilized its own staff for this latter process.

Most banks approach electronic data processing by con-

verting but one phase of its operations to the new machinery

at a time. At the First National a punch card type check was

in use for about 30,000 special checking accounts. This
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provided a partially prepared means of input to the system,

thus making selection of the first application a simple

matter. Original plans called for Corporate Trust and Trans?

fer Operations to be the second application. 'This part of

the bank's operations involved updating and maintaining

ledgers for more than 765,000 individual accounts as well

as preparing and issuing some 2,500,000 dividend checks yearly.

The bank's other big-volume operations were scheduled next.

'These would include 60,000 loan accounts and the accounts of

more than 78,000 underlying debtors in the Factoring Opera-

tion. Later, Personal Trust and Payroll accounting would be

added. Eventually, the plan called for all checks to be proc-

essed electronically, utilizing the input qualities of mag-

netic ink encoded documents. At the outset, however, punched

cards and punched-paper tape were the data processing media

containing the transaction data.

Briefly, the system, as originally applied to Special

‘Checking accounts, was designed to operate somewhat as follows:

(A schematic drawing of the equipment layout appears on

page 160, Figure 8, while Figure 9 illustrates the processing

sequence flow.) Previous to data entering the processing cen-

ter, punched card checks, pre-punched with customer account

numbers, had been issued to all special checking account cus-

tomers. Upon return of the checks to the bank, additional

punching of transaction codes and amounts took place. Next,

the cards were sorted into account number sequence. In addition



M
a
g
n
e
t
i
c

F
i
l
e

U
n
i
t
s

 
 
 
 
 

 

 
 

 
I
n
p
u
t

B
u
f
f
e
r
s

F
i
I
.
-

A
r
i
t
h
m
e
t
i
c

a
n
d

R
e
f
.

C
o
n
t
r
o
l

U
n
i
t
s

U
n
i
t

_ I
I
I
—
:
2
2
:

C
a
r

P
u
n
c
h

 
 
 
 
 
 
 

  

 

L
o
w

S
p
e
e
d

O
u
t
p
u
t

U
n
i
t
s

l
;
;
:
:
:
:
:
1
|

I
I
I
I
I
I
I
i
l
l
i
i
l
l
i
l
i
i
l
l
l
l
l
l
l
l
l
l
l
fl

r
l
n
t
e
r

H
i
g
h

S
p
e
e
d

O
u
t
p
u
t

U
n
i
t
s

l
:
:
:
:
:
:
:
:
:
:
|

I
n
p
u
t

C
o
n
v
e
r
t
o
r

C
a
r
d

R
e
a
d
e
r

  
C
o
n
s
o
l
e

 

H
i
g
h
S
p
e
e
d

M
e
m
o
r
y

O
b
s
e
r
v
a
t
i
o
n

R
o
o
m

 
 
 

Ii

 

F
i
g
u
r
e

8
.
-

D
a
t
a

P
r
o
c
e
s
s
i
n
g

C
e
n
t
e
r
-

T
h
e

F
i
r
s
t

N
a
t
i
o
n
a
l

B
a
n
k

o
f

B
o
s
t
o
n
.

(
A
s
c
h
e
m
a
t
i
c

d
r
a
w
i
n
g
.

O
m
i
t
t
e
d

f
r
o
m

t
h
e
a
b
o
v
e

d
r
a
w
-

i
n
g

a
r
e

a
f
e
w

n
o
n
-
o
p
e
r
a
t
i
o
n
a
l

p
i
e
c
e
s

o
f

e
q
u
i
p
m
e
n
t
.
)

 

160



161

 

 

 

 

  

 

INPUT ._ __

SYSTEM
'

Transaction data in punched-card or ‘5 converted bY the '"Pi-lt System - - °paper-tape form . . . . .

9292929292. x
1—9 (D -- —— ---> m r— — -- ->@— —>

to magnetic tape more the Central Processor. Haster records ”Other magnetic tapeit is read by . . . affected are located and updated and which is then read by . .
output information is recorded on . . .

   

 

 

 

 

 

 
    

_ uni—"‘- ...—...-

svsrtn <
\

\ \

\

\ $

the Output System and converted into . . .

printed records, or reports.  Figure 9. -~ Processing Sequence Flow



162

to these Operations, all checks had been previously proc—

essed through the receiving and proof departments of the

bank.

The input system referred to consists of machines

which can sense, or "read," the holes in the punched cards

at the rate of 900 cards per minute. Electronically the

data is then transmitted to the Converter, a machine which

translates this information into machine language and

"writes" it on magnetic tape. This is the input or "trans-

action"1 tape.

The central processor includes the computer console.

This is the control or nerve center of the system where the

operators communicate with, monitor, and control all the

units of the system.

The central processor also includes the input and out-

put buffers, the arithmetic and control units and the high

speed memory. The latter is a storage area consisting of

a series of tiny magnetic cores where instructions and other

data are stored temporarily during each processing cycle.

The input buffers accept data fed from magnetic tapes and

transfer it to the high speed memory. The output buffers

return data from high speed memory to magnetic tapes. The

 ‘— W V.

1Kaufman, op. cit. "A transaction is the recorded

information corresponding to an event. The meaning in elec-

tronic data processing is broader than the term 'accounting

transaction.’ It includes records for any type of information-

producing situation, including those without accounting

value in the strict sense, that is, without direct financial

statement influence."
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arithmetic and control units perform the actual calculations,

making computations in accordance with programmed instructions.

Adjacent to the computer console is the file reference

unit. This auxiliary equipment permits the operator to examine

the magnetic tape files for specific information stored on

them and extract it directly. This procedure allows the com?

puter to be used for more important work. The magnetic tape

files consist of the computer program and the "stored" master

records which are updated in the processing procedure.

The output system consists of two different groups of

equipment. The one, high speed output equipment, includes

a printer and a converter. The converter translates and

edits data recorded on output tapes and passes it to the

printer. The printer then prints out the reports at the rate

of 900 lines per minute.

The remaining output machinery consists of a low speed

printer and converter. They operate in much the same manner

as the high speed units, transferring data from output tapes

to printed reports or to punch cards. The printer has an

operating speed of 150 lines per minute and the card punch

produces 100 cards per minute. The printer and the card

punch may be actuated by the converter independently or both

simultaneously.
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An Englisthomputer System1

In July, 1961, Barclays Bank, Limited, of England,

cpened its first computer center. It listed the following

as contributing factors for the center's establishment: (1)

an ever-increasing volume of work, (2) staff shortages, and

(3) over-crowding of bank premises. These factors sound

familiar, as they summarize similar reasons given by American

banks for computer feasibility studies. Since the systems

approach used by Barclays is a little different, though, it

is presented here as another example of electronic data

processing at work.

The computer center at Barclays is regarded solely

as a data processing department for the twelve branch banks

it serves. Its main function is to provide branch managers

with rapid and accurate bookkeeping services. Therefore, the

branch manager still has the responsibility of direct con-

trol of each account. As a result, all documents relating to

a customer are retained by the branch and are not sent to

the computer center.- Instead, a data communication network

links the branch banks to the computer center and transaction

details are transmitted back-and—forth via this network. For

data processing and record-keeping purposes the computer center

maintains tape files of the bank's #0,000 current accounts

.__.A

.... _, 7f

1The information contained in this section is taken

from "Centralized Book—keeping," Data Processing (London:

Iliffe Production Publications Limited, anuary-March,

1962). pp. 48-55.
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(demand deposit accounts) on magnetic tape.

Eventually, details of about 16,000 transactions will

be transmitted daily from the twelve branches to the computer

center. In turn, reports, customer statements, warnings of

irregularities, lists of closing balances and items requiring

special attention will be relayed back to the various branch

banks. All transactions affecting the status of a customer‘s

current account are also recorded in print in a daily list

at the branch. This list is prepared with the accounting

machine. In addition, a machine readable record is punched

in paper tape.

Each branch of Barclays Bank utilizes National Cash

Register 32/08 accounting machines to which a paper-tape

punch is connected. The remainder of the equipment is manu—

factured in England and includes Creed 6S/6M tape readers,

Creed 75 teleprinter reperforators, a Creed 3000 high-speed

tape punch, and an EMIDEC 1100 electronic computer. The

actual operation of the system is somewhat as follows: (A

data processing sequence chart, Figure 10, illustrates the

informational flow through the system.) At the branch banks,

details of customer transactions are entered on an NCR 32/08

keyboard accounting machine from account numbered checks and

credit slips. Connected to this machine is a paper—tape

punch utilizing five—channel paper tape. For credits and

debits plus and minus symbols are punched into the tape.

Transactions are recorded in the paper tape in batches of
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about fifty. ("Hash" totals are used for checking.) After

the significantfacts of each transaction are punched into

paper tape, the tape is fed into the Creed 6S/6M tape reader

and the information is transmitted over private teleprinter

lines to the computer center. At the center, an identical

five-channel tape is produced by a Creed 75 printing reper—

forator. This tape is then passed through a data input

checking device before the information is entered into the

EMIDEC 1100 computer. Details of the various current

accounts are stored on magnetic tape and these are updated

twice a day. Revised balances, lists of exceptional items

and other output data are recorded in paper tape by a

Creed 3000 high-speed tape punch. By means of a tape reader

this information is then transmitted over the teleprinter

lines to the respective branches where it is printed out

into required statements, exceptions and closing balances.

At the center, the units of the data receiving and

transmitting equipment corresponding to that of each of the

twelve branch banks linked to the system are housed in

twelve cabinets. These are arranged in three groups of four

cabinets, with each group being supervised by one Operator.

Advantages claimed for the Barclays Bank system are

that:

1. The volume of routine bookkeeping work performed by

branch personnel is reduced;

2. Branch managers can exercise more precise control
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over accounts than previously; and

3. Improved service is provided for the bank's customers.

EDP at Michigan Natignal Bankl

Among the earlier pioneers in electronic data processing

was the Michigan National Bank, a banking institution of

semieautonomous offices in eight different Michigan cities.

Michigan National first conceived the idea of a central data

processing center in 1954. Operations were expanding, check

volume was rising rapidly, and each individual office was

either adding to an existing machine system, or replacing

existing machinery with newer and faster equipment. And,

‘7.—

1Michigan National Bank is ranked as one of the country's

large banks. At the end of 1960 it was 50th in size in the

nation and 4th lar est in Michigan. Its growth since its

organization in l 0 has been steady and rapid. It reported

total assets of almost $569 million at the end of 1961, and

has approximately 290,000 checking and saving accounts and

140,000 borrowers. Checking account check and deposit items

number around 5 million a month. Operations include seven

other city offices besides the main office and branches in

Lansing, Michigan's capital city.

A broad banking policy of the Michigan National Bank

allows the separate offices to Operate almost as separate

entities. Each Office is self-governing. Each has a board

of directors with a bank senior vice president as senior

Officer. Each makes its own policy as long as it remains

within the standard Operating framework. Consequently, prior

to installation of the centralized EDP system, eight differ-

ent bookkeeping systems were being employed, each with vary-

ing degrees of automation. However, the inclination was

toward IBM punch card equipment and five of the eight offices

had such systems in Operation, although not all bookkeeping

functions had been fully converted. For example, the Lansing

office was still using conventional Sensimatic bookkeeping

machines to post checking account transactions. One office,

though, had gone so far as to have all personal accounts

using the large IBM card checks.
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since each office Operated somewhat independently, the book-

keeping systems installed at each Office meant duplication of

equipment and also of Operating personnel. Also, as with

most banks, the bookkeeping machines were standing idle a

large share of each twentwaour hour day. Visualized, there-

fore, was a centralized bookkeeping center with a high speed

electronic computer as the focal piece of equipment.

Prior to arriving at a decision for EDP, cost studies

were made of data processing methods and procedures then

employed by the bank. In addition, three of the bank's

officers visited with other banks, viewing their instal-

lations and comparing different costs. They wanted to find

out if Michigan National was doing something wrong, if

Operations were not being properly handled. They wanted to

find a way to reduce high unit processing costs. Indicative

of a dual problem, personnel and costs, is the following:

There were many peOple employed in the Lansing book-

keeping area. There were thirty girls and two super-

visors On commercial books alone, and there were many,

many more than this. Everytime we added an account

it seemed like we had to add a girl. This is the

position we were etting in and pretty soon it was

going to cost us 25 to maintain an account. It was

Just getting to that expense. This is primarily why

Michigan National went to the study of a larger sys-

tem, a centralized system trying to eliminate the

possibility that some day checking accounts would

price themselves out of the market.1

Finally satisfied that Michigan National's problem

was not too different from that of other large banks,

1From a personal interview with one of the bank

officers on March 13, 1962.
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available electronic equipment was looked at and equipment

manufacturers were asked to explain the Operation of their

equipment and their systems. The officers also viewed the

efforts of the Bank of America and other banking institutions

that had investigated EDP and had taken steps to research

or implement a data processing system built around electronic

equipment. .

, Eventually the decision was made to "go electronic,"

and selection of machinery became the next problem. Three)

manufacturers, International Business Machines, National

Cash Register, and Burroughs, were favored. From these,

the equipment of Burroughs Corporation was finally selected.

Reasons for selecting Burroughs might be summed up as

follows:

1. Burroughs equipment was widely used in banking

Operations and had proven highly successful and dependable.

Hence it was felt that Burroughs' wide banking experience

and appreciation of banking's special problems would prove

to be advantageous in develOping the new machinery needed

for electronic check handling and data processing.

2. Burroughs was the Only company that would state a

definite delivery date. (The MICR program had not been

finalized and equipment prOduction was being temporarily

delayed pending final recommendations.)

3. Burroughs promised to produce the type Of'equipj

ment needed to meet the check handling and information proc-

essing requirements of the bank, without eliminating any
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reports or records deemed vital by bank management. Bur-

roughs indicated they would produce the machinery to fit

the specific needs of the bank, not requiring the bank to

alter its operations to the extent required by the other

companies. A bank official, commenting on this said:

"Maybe it was all sales, but they did a good Job, saying that

they would tailor make their machinery around our banking

problems, and that 'the things that you need you will get

from our equipment.”1

Michigan National Bank found that converting from

one system of data processing to another was fraught with

many problems and entailed countless hours of time as well

as unstinting effort on the part of those responsible for

the task. The process is not yet complete, but before the

year is over the bank will have converted to what it has

termed "a completely electronic automatic bookkeeping

system."2 The process Of conversion will be discussed

under three general headings: (1) Customer and public

relations, (2) personnel, and (3) system implementation.

ggstomer and Public Relations

The importance of the area of customer relations can-

not be over-emphasized. It is the first and most sing-

ularly critical phase of check mechanization. The

 

11bid.

2"Michigan National Announces Total Electronic Book-

keeping,” Mid-Western Banker (February, 1961), p. 49.
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success of the most comprehensively studied pro—

gram rests upon the reaction of customers to the

change.

These words by a vice president of Michigan National

Bank, the director of its Electronic Processing Control

Center, emphasize the importance with which the bank viewed

its customer relations relative to its proposed change to

EDP.

Early in its conversion program the bank took steps

to apprise its customers and the general public of what the

bank was contemplating. Direct mail, newspaper advertising,

radio, and television were used, and finally, personal con-

tacts were made. The program was inaugurated to inform and

to educate the bank's many customers of the changes that

would be necessitated by the adoption of magnetic ink

encoded checks and a new high speed computer system for

check handling. Many problems were presented because the

bank was first, and at that time the only bank in Michigan

advocating magnetic ink pre-printing of checks. Customers

required convincing that everyone else, in time, would follow.

Many customers, aware of paper processing problems of their

own, readily cOOperated. Others were at first more reluc-

tant. Generally speaking, however, very little difficulty

was encountered. The bank's basic approach was probably

largely responsible for this. The bank established a

 

1Leonard M. Selden, "Solving the Input Problem--

First Step in MICR," Burrouggs Clearing House, XLIV

(November, 1959), p. 3 . ‘
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department to coordinate customer-printer problems, to deter-

mine the customer's needs, and to assist the check suppliers

to meet those needs. An explanation of the personal contact

phase of the check conversion program will illustrate the

bank's method of Operation.

The contact phase was concerned primarily with non-

controlled1 accounts. The controlled accounts were supplied

with magnetically imprinted checks immediately upon release

of final type font specifications by the American Bankers

Association in the latter part of 1958.2

As final type specifications were released, Michigan

National was prepared to go to its non-controlled accounts

with the information needed to start the check change-over

phase. These were the most difficult to change over.

Realizing this, the bank made every effort to help the

accounts make the transition economically and without inter-

fering with their existing accounting methods. COOperation

with the customer's check supplier also aided in an orderly

transition. To effect the program, key personnel were

assigned from each bank office. The central office coordinated

 

1Non-controlled accounts are those that order their

checks directly from check suppliers. Controlled accounts

refer to those accounts that order and receive their check

supply through the bank. The bank thus acts as an inte-

mediary between its customer and the check printer.

2The Michigan National Bank was the first bank to

encode checks with the recommended E~13B type font. The

Bank of America, the first to magnetically encode checks

in magnetic ink, had used an earlier type font, anticipating

that it would be recommended.
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the activities of each and furnished advice as to check con-

formance and compatibility with magnetic ink printing

requirements. Field representatives from the equipment manu-

facturer also assisted bank personnel during this indoc-

trination period.

At the start of the check transition program the bank

investigated every one of its commercial accounts, separating

them into those controlled and those non—controlled. To

each non-controlled account personalized letters were mailed,

announcing the plan for MICR encoding of all checking

accounts. A questionnaire was also included with the letter.

(See Appendix C and D for cOpy of letter and questionnaire.)

Requested were two samples of each check form, related

accounting documents, and window envelOpes, if used. Estab-

lished to handle the replies, a clearing center compiled and

studied the information contained in the returned question-

naires. As each customer's reply was processed, check reorder

dates were noted, checks were analyzed to determine the extent

of any design changes needed for MICR compatibility, and a

customer's file set up.

Punch card check users were contacted as soon as possible.

The reason for urgency was the possibility of check redesign,

especially where the customer was using the ABA-reserved

card columns for punching. Punching in the magnetic ink

reserved area was the only problem presenting any real

processing difficulty. The bank overcame this difficulty
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in one of two ways: By using (1) a substitute document to

be processed in lieu of a check, or (2) a carrier envelOpe

into which a mutilated, or non-standard check could be

inserted.

A problem was also encountered where firms were using

punch card checks associated with an internal accounting

system. Here, some.reluctance about changing plug board

wiring was met, but the bank's policy of providing all

assistance possible and sparing the customer any undue

expense resulted in a smooth transition to the new type

checks.

One type situation required a decision as to (1)

whether existing check supplies should be bought back and

destroyed, or (2) whether it was less expensive to post-

qualify checks in use so as to make them acceptable to the

new system. This type situation arose where the bank

thought it expedient to ask the customer to begin using

MICR checks immediately.

When the questionnaires were returned, contacting

each and every check supplier noted therein was given

priority. The purpose was to determine whether or not

he intended printing checks according to magnetic ink

requirements, and if so, when. Assistance was offered to

each printer and a great deal of time was spent working with

these people. It was necessary to convince them that they

had an interest in the program, too. If they were to remain
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in the check printing business they had to buy test equip-

ment capable of measuring tolerances according to the more

stringent requirements. The bank personnel talked to printers

and held seminars with them. Bank sorters were made available

for test runs and documents were also submitted to an eval-

uation center to insure their readability by other makes of

equipment besides that used by Michigan National. Mr. Selden

has written that the time spent with these check printers

W38 W611 spent, ". . . because again the results have proved

both rewarding and very gratifying."1

At Michigan National, customer and public relations

have continued to rank high in importance as conversion

to EDP has progressed. For example, when a particular

accounting function of an individual local bank office is

being converted, one of the Electronic Processing Control

Center's employees goes to the office involved Just to answer

questions. This practice serves two purposes. First, it

makes it possible to give any customer a complete answer to

questions about accounts, the reasons why changes are being

made, and how the record-keeping process is facilitated by

electronic equipment. The bank's personnel, thus freed from

answering long and involved questions, can continue their

regular work. The combination of ready and apprOpriate

answers and continued prompt service creates an atmosphere

of confidence and goodwill. Second, it provides assurance

1Selden, op. cit., p. 38.
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to the bank office's employees and helps to indoctrinate

them with a better understanding of the program. It sup—

plements a well-planned program, and even though instructions

and procedures are all down in book form, and each office has

a copy, problems are averted that would normally occur, and

personnel are given a chance to become familiar with the

new procedures. Bankers as well as customers, until they

have the results of their own experience, need to be

assured that the abrupt switch from long and familiar pro-

cedures and forms to entirely new ones need not present

undue problems.

People are interested in something new and different.

Hence, the EPC Center has been used to assist in helping

the "new" in data processing at Michigan National become

familiar and accepted. Interested viewers, whether cus-

tomers or competing bankers, have been invited to see the

various pieces of equipment in operation. Operating pro-

cedures have been explained; evolutionary steps, mistakes

to be.avoided, and so forth,.have been outlined to other

bankers to help them get started. In fact, an officer of

the bank has stated, ". . . we have gone to interested banks

and given them everything we have learned."1 He viewed

the over-all enhancement of electronic data processing and

the benefits which will accrue to banking and the public

through its use as being far more important than any compe-

titive considerations.

___.

1Personal interview, op, cit.
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An interesting story concerns the introduction of

the new, brief, "bob tailed" statement form. (See com-

parison of statement forms, pages 179 and 180, Figures 11

and 12.) Anticipating trouble as the first statements were

mailed to customers of the Lansing office, three women

employees from the statement windows, two employees from

the new accounts area and four from the "old" bookkeeping

department were trained for a week in how to answer questions

intelligently relative to the new form. When statement

mailing time came, the trained employees were standing

around waiting, but no one came in. A few calls were

received, explanations given, and that was all. More queries

were received concerning the statement date and cycle billing

than concerning statement form. The statement itself did

not present any problem, And the same was true with the

business accounts.

Previously business account statements had carried a

daily running balance. Some companies stated that they

needed this information and some of the officers of the

individual offices involved wanted to supply it. When

queried as to why they needed it, they did not know. Neither

did the companies, only that they had been getting such

information for years. When asked to try the new forms for

a month they readily accepted them. Basically everything

available before was still provided, but in different form.

Account reconciliations were made easier and information
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cah be obtained quicker. ‘But aside from these advantages, the

better than three years of customer indoctrination had proven

effective, and the actual transition was‘made smoothly and

with very few problems. And most of those that did develcp

were minor and were readily disposed of.

fprsonnel

When EDP was first considered by Michigan National Bank,

employee indoctrination was recognized as of utmost importance.

Having time to plan thoroughly-~the bank had a good three

years to implement its employee program--steps were outlined

which would make the transition to a new data processing sys-

tem as smooth as possible for all concerned. Mistakes were,

undoubtedly made, but the pervading idea was to educate each

employee in such a manner that he could intelligently explain

the systemts Operation to an inquisitive customer, and to

allay any fears which the customer might have. It was desired

that he become familiar with the entire program. Consequently,

right after the bank had decided on Burroughs equipment, and

about two years before getting into electronics, a series of

breakfast meetings were arranged for the employees at each

bank office. Since this was prior to selection of a computer

section "team," the bank office's Operation officer intro-

.duced representatives from Burroughs Corporation who then

explained what was going to happen, how an EDP system would

work, the part that each employee would play, what the effect

A—
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would be on each of them, and so forth. Reactions were

favorable. Employees were assured that no individual would

lose his Job, and that, in most cases, any Job changes would

result in upgrading to a more interesting, less monotonous

and possibly better paying Job. Later, employee tours were

taken to the computer center, where the new equipment was

viewed in operation. As the process of conversion proceeded,

they were kept apprised of developments and progress.

Primarily, the people needing assurance were those

employed as bookkeepers, as the bookkeeping Jobs, as such,

were to be eliminated. In some offices, such as Lansing,

the punch card department would also be eliminated. Prior

to either event, however, it would be necessary to create

a new Electronic Processing Control Center, staff it, install

machinery, write programs, test and "debug" them, and in

general create an organization capable and qualified to

install and operate a highly technical EDP system.

Early in 1959, a man with considerable EDP experience

was employed and appointed as director of the EPC Center

and given the responsibility of developing it into a func-

tioning unit. Appointed to assist him was a man from the

bank's own IBR punch card department. Next, a number of

individualslfrom each bank office were given an examination

by the center director, and from this group eight, with a

ninth added later, were selected and trained as programmers.

This was different in some respects, from what some banks
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were doing, but the thinking was that it would be much better

and easier to take men who knew banking and teach them pro-

,gramming rather than the reverse. It also made it possible

for those bank employees who were interested to become an

integral part of the new data processing program. One

advantage of using bank men was that they did not have to

ask questions about bank operations. For example, if a per-

son had been working in installment loans he was initially

given the Job of programming that area, or a man from com-

mercial bookkeeping was given that Job to program, and so on.

Each programmer was trained in all aspects of programming

techniques. This training, plus his previous banking expe-

rience, made him a valuable member of the permanent pro-

gramming staff. The bank policy of using bank men also

did one other thing. It backed up with action the story

that bank personnel would be upgraded wherever possible and

that no one need worry about his Job.

Indicative of the actual transfer of personnel is the

following relative to the Lansing office.1

When the conversion to EDP was started, bookkeeping had

thirty—five women employees. About half of these were trans-

ferred to other areas in the bank; for example, one went to

proof, two into the installment loan department, and several

into teller work. Some transfers may have overstaffed an

w

1The information contained~in the remainder of this

section is taken from a personal interview with the personnel

officer of the Lansing office of the Michigan National Bank

on March 21, 1962.
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area temporarily, but it was estimated that normal turnover

of the bank, regarded to be between 40 and 45 per cent each

year, reduced any excess in but fortysfive to sixty days.

Each local bank office's bookkeeping departments would be

affected similarly.

Those who were not transferred out of bookkeeping

became known as the check paying department. This department

is responsible for the actual charging of an account after

visual inspection of check signatures and other check irrege

ularities. They also do check filing and statement mailing,

and prepare the information for general ledger transaction

entries. With such a responsible Job, not too many of the

more competent and higher salaried bookkeepers were trans-

ferred to other departments. Those retained were kept

there purposely because of the value of that department

to the bank. However, this department will soon be stream-

lined again by the introduction of a new check filing sys-

tem. This improvement will allow a further staff reduction

by one half.

Another department of the Lansing office affected by

the EDP system was the IBM punch card department. This depart—

ment was completely eliminated at the end of January, 1962.

Thus, the people of this department and those of the book-

keeping department were the ones most vitally affected. By

September, 1961, as a result of the normal process of not

replacing those who left, and through the transfer of one man

/—l L
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to assist the Director of the EPC Center, only five employees

were left in the punch card department. By the end of January,

only one person remained and he was put into a regular training

program for tellers and has since been transferred to the

credit analysis department. At one time during the latter

months, it was even necessary to transfer one person into the

department to keep it functional.

A total of four men were employed by the punch card depart—

ment. Of these, one was made assistant to the Director of the

EPC Center (he has since been hired away by another bank to

head up its computer center), two others were also transferred

to the center, and one was put in charge of the check paying

department. Commenting on the entire personnel transfer and

transition process, the Lansing office personnel officer has

said:

I have been amazed at how smoothly the transition

has worked out. In all areas where we have trans-

ferred these people they have worked out real well.

. . . We've probably, here in Lansing, "saved" maybe

twenty-two Jobs, somewhere around that, between

twenty and twenty-five. But, they've got thirty-one

people working in the electronic processing centeri

. . . No employee has lost his Job because of EDP.

System Implementation

The electronic data processing machinery installed by

Michigan National Bank at its EPC Center located in the new

Stoddard Building in Lansing represents a combined effort

.—

1Ihid.
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on the part of the bank and Burroughs Corporation. The bank

wanted an EDP system which would enhance and speed up data

processing from normal banking operations and the manu-

facturer designed and built an equipment system to meet cus-

tomer specifications. At the heart Of the system is a

Burroughs 220 computer, a general purpose computer with wide

flexibility of input and output sub—systems, and one that is

relatively simple to program, Operate and maintain.

The input system is custom built for banking purposes.

Included in this system is a special-purpose, solid-state

electronic computer control unit, magnetic tape units, an

electrostatic multi-printer, and a MICR document processing

sorter-reader—converter. The latter device is the paper

handling unit, and has the capacity to put through up to

1,560 items a minute. Yet, it is the slowest piece of equip-

ment in the group. The electrostatic printer prints a master

tape and any one of three "special-purpose" tapes simul—

taneously. Both the sorter~reader and printer are connected

to the control unit for direction and Operation. As checks

and other documents are fed into the sorter-reader, audit

listings are printed on a plastic type tape by the electro-

static printer while all "readable" information is simul-

taneously recorded on magnetic tape. The magnetic tape is

then used as the medium for data input into the computer.

The output system consists of magnetic tape units, a

control unit, and a high-speed printer capable of printing
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l20-character-wide lines at a maximum rate of 1500 lines per

minute. The latter is controlled by wired panels and is

used to print checks, customer's statements, ledgers, Journals

and the many different reports required by the bank.

Since electronic equipment was first ordered by

Michigan National many changes have been introduced into sys-

tems procedures. For example, it was initially planned that

a sorter-reader-converter would be located at each bank office.

Using it to read magnetically encoded documents, only magnetic

tapes would be transported to the processing center in

Lansing. But, improvements were made in the machine and its

price rose accordingly. In addition, higher speeds were

attained, and the equipment would only have to operate about

ten to twenty minutes a day at some of the offices, lying

idle the remainder of the time. It was decided, therefore,

that only the processing center would operate the document

handling system, and a courier system would transport the

original documents to-and-from the EPC Center. This system

is still in use, although some bank men admit it is only in

"the pony express stage."

Planned for automatic processing are checking accounts,

savings accounts, installment loans, mortgage loans and pay-

rolls. Plans do not presently include electronic processing

for general loans, the general books, trust accounts, and

mobile home loans. The latter are processed by a punch card

system owned and operated by Michigan National Bank and
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located at its Grand Rapids, Michigan, office. It is con-

sidered a possibility that two processing centers will even-

tually replace the eight different machine systems that were

previously Operated by the bank's different Offices. Those

operations which-are adaptable and economically feasible to

program and process by electronic equipment will be sent

to the Lansing EPC Center. Those which can be better proc-

essed by punch card equipment will be sent to the Grand

Rapids center.

Conversion of the different bank Operations to EDP

has been carefully and methodically planned and is pro-

gressing in the same manner. Since the combined payrolls do

not represent a large number of items, these were simul-

taneously converted for all offices. Other functions, how—

ever, have been converted prOgressively, one office at a

time.

First to be placed on magnetic tape for electronic

machinery processing were the Lansing Office's mortgage records

and savings accounts. Lansing's checking Operations were also

processed electronically before those of the other offices.

However, during the period of waiting for their "turn," the

other offices transported their checks to Lansing where they

have been sorted and then returned to the "home" office for

posting to individual customer ledgers. This procedure has

eliminated sorting of checks and the use of sortographs at

all bank offices.
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By planning ahead, the conversion process has been

smooth and has progressed on schedule. In March, 1962, all

mortgage records were on computer "records;" the checking

accounts of seven offices were to be on by the end of July,

as will the 30,000 accounts Of Michigan Bank of Detroit (on

a correspondent basis); by the end of August, all savings

accounts were to be transferred to magnetic tape and proc-

essed electronically, and installment loans were to be con-

verted before the end Of the year. The latter is awaiting

a ftab" to paper tape converter before completing the remain-

der df.the installment loan conversions. The five functions

of the housing office have been automated for some time.

In addition to processing the bank's own information,

the bank has started doing some service work for larger

businesses. Two examples of bank account reconciliations

being done are Michigan State University (for a period of

approximately twenty months) and Michigan Bell Telephone,

Port Huron (fifteen months). The latter has an average

of abOut 30,000 checks a month. The reconciliation process

has been reduced from anywhere from a week to almost a month

to at most a matter Of a few hours, and in some cases less

than an hour.

Not all Operations utilize the same input medium.

Checking Operations use a sorter-reader as a reader only,

reading and converting the magnetic ink coded characters

into computer language on magnetic tape. Because of the
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computer's higher rate of speed all account sorting for

number sequencing is accomplished by combining information

on magnetic tapes through use of the computer. Installment

loans are processed in a similar manner, and all payroll

records are also on magnetic tape. All payroll record

changes, overtime, and so forth, are introduced by punched

paper tape. Savings accounts and mortgage loans are first

placed on punched paper tape by use of a Burroughs 1200

Typing Sensimatic with a paper tape and check—digit-verifier

attachment. The computer flexibility makes either paper

tape or magnetic tape input possible.

Since its inception a few years back, the electronic

data processing plan of Michigan National Bank has been

modified and changed many times, Additional pieces of

equipment have been added as needed. By the end of 1962,

the conversion process will be virtually complete. And yet,

it is not expected that changes are completed. Rather,

improvements will continue to be made. Costs are being

rapidly brought into line, bank personnel are gaining

experience and are continuing to improve their programming

and reducing their processing times. New services to be

offered to the bank's customers are being planned and corres-

pondent banks are talking and being talked to about use of

the computer center. It appears, therefore, that prOgress

will accelerate as the initial conversion period draws.to

a close. Two comments from bank officials are pertinent.
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One said that he visualizes that the real value of the

bank's installation is in the future and may not be realized

in full for another five to ten years. The other expressed

himself as believing that the present system would be subject

to replacement in about another three years.1

Qperations and Procedures-

As indicated previously, the Operations being elec-

tronically processed by Michigan National Bank are checking

accounts, savings accounts, installment loans, mortgage

loans, and payrolls. To better illustrate the Operations and

procedures of these areas a brief description will be given

of each.

Checking Accounts. Bookkeeping for checking accounts

is accomplished through use of the EDP system. To facilitate

high speed Operations, all checking account files are main-

tained on magnetic tapes. All necessary data regarding

checks and deposits is introduced through use of magnetic

tape previously prepared by the sorter-converter system.

Information regarding new accounts and alterations is intro-

duced through punched paper tape.

In addition to checks and deposit tickets, sixteen

source documents are used to process checking account acti-

vity. Two of these are used for preparing punched paper tape

__‘

1Personal interviews, op. cit.
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while the remaining fourteen are encoded with magnetic ink

for processing through the sorter-converter input system.

Since all posting to checking account records is elec-

tronically controlled, some means Of identifying each indi—

vidual customer must be used. For this purpose, each customer

is identified by an account number. Checking account records

are filed on magnetic tape where they are recorded in account

number sequence. Separate reels of tape are maintained for

each bank office.

Each segment Of information must be identified when

introducing new accounts and alterations into EPC records.

This is accomplished by use of a numerical identification

code assigned each segment of data to be recorded. In a like

manner, various types of transactions are properly posted to

records, and analysis of accounts for purposes of computing

service charges are made possible by identifying transaction

data with numeric combinations called Document Codes. Like-

wise, batch-tickets are identified by three digital numerical

combinations called Batch Codes. Color coding is also used

extensively for easy visual identification.

In the local offices, two types of in-bank equipment

are used for preparation of media for subsequent processing

by electronic equipment. Punched paper tape for introduction

of new account and alteration data is prepared through use

of a Burroughs Sensimatic Accounting Machine with a Paper Tape

Perforator attached. This equipment produces Alpha-Numeric
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punched paper tape as required. Also coupled to the Sensi—

matic and the Tape Punch is a Check Digit Verifier. The pur—

pose of this unit is to check the validity of account number

data indexed on the keyboard of the Sensimatic and to prohibit

the punching of incorrect numbers.

Magnetic ink encoded documents are prepared for processing

through the sorter—converter system by either IBM Encoding

Proof Machines or P703 Burroughs Amount and Account Number

Printers. The proof machines encode checks and deposit

tickets with transaction codes and dollar amounts as part of

the bank proofing operation. The Burroughs machines are used

independently.

A number of reports and statements are required for use

in the local offices. The flow of information through the

EPC Center to these documents is illustrated on page 194,

Figure 13. Daily reports produced are the Checking Account

Transaction Journal, Checking Account Balance Report, Exception

Reports, and New Account and Alteration Report. Other docu-

ments prepared are the Service Charge Journal and two types

of Statements, abbreviated and detail. The daily reports are

relied on to furnish information formerly contained on con-

ventional bank "hard copies." Therefore, the use of these

will be discussed in more detail.

The Checking Account Transaction Journal is a two-cOpy

report listing all accounts in account number sequence to

which transactions have been posted on the date of report.
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Figure 13 --In-Bank and Electronic Processing Center
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Information contained in the report includes: (1) Account

numbers, listed in sequence, of all accounts active on that

date; (2) Date of last previous activity, printed for refer-

ence or to provide a starting point for tracing account

activity through use of daily transaction Journals; (3) A

total of the number of debits and credits posted to an account

since the last statement was prepared; (4) Transaction amount

and transaction code for each entry posted to an account on

this date; (5) A current account balance after posting of

previously listed entries; (6) A recap of the report indicating

totals for old balance pickvup, amount of credits, amount of

debits, new balance, number and amount of analysis charges

posted, and number of accounts and dollar total by type.

The recap provides a crossfoot balance with a debit and credit

reference total, should control totals be out of balance.

Following the recap totals are control totals for all checking

accounts for cross reference with the General Ledger.

The Checking Account Balance Report is a two-copy report

listing all checking account balances in account number

sequence. The accounts are listed two-up, or two accounts

per line of print, with a reference number in the upper right

hand corner of each page indicating the first number listed

on the page. Information contained on the report is as

follows: (1) All accounts in account number sequence; (2)

The type of account, by type code assigned each account; (3)

The customer's abbreviated name for verification or reference;
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(4) Date of last transaction, printed for reference or to

provide a starting point for tracing the history of an account;

(5) Current account balance as of report date; (6) Indication

of stop or hold on those accounts for which notification has

been received by EPCC; (7) legarwamount only of last deposit,

shown for verification on customer telephone calls; (8) The

last statement date, for use as a reference point when making

corrections on an account; and (9) A report recap of totals

indicating number of accounts and the dollar amount of balances.

Exception reports are two-cOpy reports and are all

printed on the same form with the report name for each type

of exception printed as part of the report heading. The

various exception reports and column listings completed for

each report are shown in Figure 1h.

The New Account and Alteration Report lists new accounts

for which records have been set up in EPC files and alter-

ations to current records. Information which would be con-

tained in these reports seems rather obvious so will not be

detailed here.

§avings Accounts. Two forms, New Accounts form and

Change Customers Record form, are used as originating source

documents for savings accounts. Completed forms are for—

warded to the Alpha/Numeric Paper Tape Unit where a type-

written Journal is produced along with a punched paper tape.

The tape contains all information necessary for processing

at the EPC Center. One copy of the typewritten information
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FIGURE 14

EXCEPTION REPORTS

 

 

- Date Date

Report - Name of of Amount

Name Acct. or Previous Orig. of Trans. StOp

No. Reason Activity 0. D. Trans. Code Bal. Hold

fil”
 

 

 

Overdraft X X X X X

Unposted

Items X X X X X X

Zero

Accounts X X X

Closed

Accounts X X X

Stop

Payments X X X X X X

Dormant

Accounts X X X X X X

Bankruptcy X X X X

and the punched paper tape is forwarded with the day's work to

the EPC Center for processing. The original source documents

are retained in the local office. Where a hand posting method

is used-the deposit and withdrawal tickets are also retained

in the local office.

Transaction data may be received with either of two

methods. Where a window posting machine is used, one copy of

the Window Machine transaction tape will be forwarded to the

back-office Sensimatic where a Journal listing and punched

paper tape will be produced for these transactions. Where a
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hand posting method is followed, the deposit and withdrawal

tickets representing the day's transactions are totaled by

the teller on an adding machine. In this case the totals,

along with the deposit and withdrawal tickets, are forwarded

for Journal listing and paper tape punching. After Journals

and tapes have been prepared they are forwarded to be electron-

ically processed. The teller's total tape is used for bal-

ancing purposes by the Sensimatic operator.

On receipt of the Journal cepy and the punched paper

tape by the computer center, the paper tapes are fed into

the computer for processing. The following reports are pro-

duced for return to the respective offices.

Daily:

Closed Accounts

Transactions and Exception Journal

New Accounts and Alterations

Memo Entry Tickets

Accumulated Listing of Active Accounts (Current Week)

Returned Transactions

Weekly:

Account Balance Journal (Balance Listing of All Accounts)

Monthly:

Dormant Account Service Charge

Quarterly:

Interest Journal

Interest Memo Tickets
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Potential Dormant Accounts

Dormant Accounts Listing . .

As with checking accounts, an explicit coding system

is required for computer processing.

A flow diagram of savings account processing appears

on page 200, Figure 15.

gggtallment Loans. Installment loan processing by the

electronic processing center is similar to that ofxchecking

account operations. MICR encoded documents are used, thus

making it possible to transfer transaction and account

identification data to magnetic tape through use of the

sorter-converter system. And, as with all computer proc-

essing, installment loan processing requires an extensive

and explicit system of coding to be used..

An Installment Loan Source Document will be made up

whenevera new loan is originated. Each day, these documents

will be forwarded to the Conversion Section for punching

into paper tape which will, in turn, be forwarded to the

EPC Center for processing there. Any erroneous and/or inac-

curate information included will require corrective action.

For example, if an account number is in error but does ggg,

duplicate an existing account number, the account will be

set up by the computer. To correct the error, this account

will then have to be closed out and a "new" account, with

a correct account number, set up. Where the account number

is in error and does duplicate an existing account number,
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the erroneous account will be reJected by the computer and

the loan, also with a correct account number, will have to be

re-submitted as a new loan the next day.

Installment loan coupon processing requires that all

payment coupons be encoded with magnetic ink (MICR), the

encoding being done on a Burroughs P703 Amount and Account

Number Printer. Since the encoding machine is a two-position

printer, two passes through the encoder are necessary, one

for pre-printing the payment amount and one for pro-printing

the type loan, account number and due date. Prior to

encoding, though, the coupons must be arranged in "Month

of Payment Sequence" to coincide with the payment schedule.

Payments are received by mail and by tellers at

receiving windows. In each instance, encoded coupons should

accompany the payments. If they do not, and if paid in per-

son to a teller, a Counter Coupon is made up. This coupon

must then be magnetically qualified before it can be proc-

essed. Mutilated coupons will be placed in carrier envelOpes

at the MICR encoding station. To accompany the payment

coupons to the encoding section, an adding machine tape is

prepared by the teller for regular payment coupons received

and another for Counter Coupons originated during the day.

These will be used for "proving" purposes. A batch ticket

will also be prepared at the encoding station for forwarding

with the other documents to the EPC Center. Upon receipt of

documents and tapes from a bank office, the EPC Center proc-

esses new loan and loan payment information and prepares a
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Daily Loan Report for return to the local office.

i Mortgage Loans. The mortgage loan accounts of Michigan

National Bank are processed through the computer system

similarly to savings accounts. That is, files are maintained

on magnetic tapes for high;speed operation, and these are

updated through use of the electronic computer. Input to the

computer is by means of punched paper tape containing trans-~

action data. In the preparation of punched tape, seven basic

input documents are used. These documents are: (1) The

Mortgage New Loan Document, (2) Mortgage Alteration Document,

(3) Mortgage Payment Notice, (A) Irregular Payment Credit,

(5) Escrow Voucher, (6) Mortgage Escrow Debit, and (7) Mort-

gage Miscellaneous (debit or credit). -

Produced by the output system for use by bank officials

are the following daily documents and reports: (1) Mortgage

'Payment Journal, (2) Mortgage History Record, (3) Mortgage

Payment Notice, and (A) New Loan, Alteration and Exception

Report. In addition to the daily items the following are pro-

duced on a semi-monthly, monthly, annual or demand basis:

(1) A mortgage past due report, (2) a mortgage past due not-

ice, (3) a statement of mortgage activity, and (A) trial

balances.

Account identification numbers and transaction codes

are employed to make electronic processing and control

possible. A numeric code is also used to distinguish the

various types of mortgages. In addition, on serviced
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mortgages, a service number is assigned to an Investor to

clearly identify mortgages belonging to that Investor. .

When a mortgage loan is completed by the Mortgage Loan

Department, a completed Mortgage New Loan Document is foré

warded to the Alpha/Numeric tape unit where the new loan

data will be punched into paper tape. At the same time, a

"hard cOpy" of the new loan data is typed. This COpy and

the punched paper tape are sent to the EPC Center for proc-

essing and the Mortgage New Loan Document is returned to

the Mortgage Loan Department. To illustrate the informa-

tional flow through the bank for both bank mortgage and

service mortgage operations, flow diagrams are presented on

pages 204 and 205 (Figures 16 and 17).

Paygoll. Michigan National Bank's policy of semi-

autonomous operation of its local offices permits wide

latitude by each office in its personnel policies. Neverthe-

less, the offices are rather uniform in that a maJority of

all the bank's employees are on an annual or monthly salary

basis. This permits effective use of electronic equipment

at the electronic data processing center for the preparation

of the twice-a-month payrolls.

Payroll data is maintained at the EPC Center on mag-

netic tape. To effect a change, either for addition of a

‘new employee, or to change the status of present employees,

needed payroll information is submitted to the Central

Office on a New Employee and Change Record. For supplemental
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pay information such as hours worked for hourly employees,

overtime, lost time, bonuses and so forth, a Supplemental

Payroll Distribution Sheet is used. Two copies of this form

are completed by the local offices. The original is for;

warded to Central Office for processing and the copy 18'

retained for the local office record. Forms must be sub-

mitted at least five days before the pay date in order to

allow for payroll preparation and processing. When received

by Central Office, all payroll data will be punched into

paper tape, the input medium for the computer system. The

source documents are then filed in Central Office.

The payroll for a pay period is computed and proc-

essed by the electronic equipment. Produced by the high-

speed printer for each pay period are Payroll Checks and

attached Statements of Earnings, Payroll Registers, and

Earnings Summary Reports. By local office, reports and

checks are prepared in Social Security Number sequence. The

Social Security Number is also printed on the Statement of

Earnings portion of the check.

The Payroll Register covers the period for which the

checks have been issued, while the Earnings Summary Report

shows accumulated figures for each employee. Both reports

are issued each pay period. The Payroll Register contains

a detailed breakdown of each employee's earnings for the

period for which the check is issued. In addition, the

last page of the register contains a recap of totals by
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column and department plus an office summary total. Using

the office totals, each office prepares General Debits and

Credits for the Central Payroll Account. The Earnings

"year—to-date"Summary Report contains "quarter-to-date" and

earnings information for each employee. A recap on the

last page of the report summarizes column totals by depart-

ment and office. Reports are retained by each office for

the period of time required by Federal regulations. As

required, quarterly reports, annual reports and w-2 forms

are prepared. Report copies are mailed to each office and

W-2 forms are forwarded to the respective offices for

distribution.

Summary

The reports presented in this chapter indicate the

fact that each bank, although faced with similar requirements

for customer transaction records, customer statements and

management reports, does not approach the problem of check

handling, record keeping and reporting by employing a uni-

form system of data processing. Rather, systems have been

devised to meet the peculiarities of particular situations

and then apprOpriate machinery has been employed to make

the systems work. In each case, the desired results of the

particular bank have been achieved. For example, where a

visible customer ledger record was considered necessary, it

was retained; where advantageous attributes of an existing
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punch card system were desired, they were retained and

incorporated into a faster, newer system; where transfer

of original documents--primarily checks--was not desired,

a communication system was developed whereby information

taken from these documents could be transferred and a com?

puter's capacities utilized; and where a fully automatic

EDP system was viewed as the answer to more than the check

handling problems of a bank, a data processing system was

designed which made possible the processing of all record

keeping requirements of that particular bank, even though

some activities may not be electronically processed because

of economic and convenience considerations. Thus, through

a combination of efforts, first through coordinated endea-

vors culminating with the development of MICR, then by

data processing system designers, and finally by machinery

manufacturers, alternative systems of data processing have

been made available to the nation's variant banks. Notable

are the pioneering and continuing efforts of individual

bankers and banking institutions.



CHAPTER VII

JOINT DATA PROCESSING FACILITIES

AND COMPUTER SHARING

In the preceding chapter, examples of different

data processing systems currently in Operation were pre—

sented. It should be noted, though, that these were only

examples and that many minor deviations from each of these

systems can and do exist. In fact, in any particular sit-

uation, good data processing systems design dictates that

the system be organized in such manner that desired results

can be expeditiously and economically attained. The machin-

ery configuration is only of secondary importance and

should be combined so as to enhance the purposes of the data

processing system.

For these banks whose volume warrants a fully—automatic

system, there are certain basic advantages such as speed,

reduction or elimination of human error and general over-

all efficiency improvement. In spite of the advantages,

not all larger banks which can economically Justify an EDP

installation are now fully automated. However, the trend to

electronic equipment seems to be growing for this size bank

209
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as plans for EDP system adaption continue to be reported.

Since only the larger banks can afford to install an .

individual system of highly-sophisticated electronic equip-

ment, and since it appears certain that individual auto-

mation will be impractical for a vast number of American

banks in the forseeable future,1 what measures must the

remaining banks take to accomplish their paper-processing

requirements on a competitive basis? The answer seems to

lie in the cooperative use of automated machinery. In

fact, ". . . some bankers see cooperative use as the small

banker's salvation when the electronic age reaches full

flower."2

While the nation's banks range in deposit size from

less than $1 million to more than $10 billion, small and

medium sized units greatly predominate, as the following

figures show.3

Size of Bank Based On Deposit; Pgrgentage of Total

Less than $5 million - 64%

Between S-and $10 million 18%

Between 10 and $25 million 11%

Over $25 million.

< 100%
*

1A conclusion reached from survey results of automation

in the Third Federal Reserve District as reported in "How

Banking Tames Its Paper Tiger " B ne R iew, Federal

Reserve Bank of Philadelphia (June, I§SOS, p. 16 .

2222.9... m 16.

3Figures given by Danton A. Fuller, president of

Liberty Trust Company, Cumberland, Maryland, as quoted by

Mathew J. Hoey "The Role of Regional Clearing Bureaus

in the Era of Electronic Check Processing" (unpublished

~
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With such a preponderance of smaller banks it is only natural

that considerable exploration be done in the area of com;

puter sharing and Joint ownership of central data proc-

essing centers. According to the Association for Bank Audit,

Control and Operations, at least nine groups of banks are I

now planning Joint computer facilities.1 It is only natural

to assume that individual banks are also seeking ways to

utilize the capabilities of computer systems.

 

Methods of Computer Sharing_

There are several ways in which small banks that can;

not afford their own equipment and their own programming

staffs can nevertheless reap the advantages of EDP. Some

of the approaches which may be taken are as follows:

1. An independently operated service bureau.

2. A data processing center provided by an equipment

manufacturer.

3. A prime user Operated type-~a large bank shares

with a small bank, or an unrelated-industry business user

provides facilities for small bank use.

A. An existing bankers' organization operation or one

organized to facilitate check clearings and data processing.

—r

thesis, The Stonier Graduate School of Banking conducted

by the American Bankers Association at Rutgers - the State

University, 1961), p. 35.

1As reported by K. S; Axelson, "Computers for Every-

body?" Management Controls, IX (February, 1962), p. 18.



212

5. A cOOperative undertaking--Joint ownership and

Operation.

6. A separate corporate organization-~a service center

type owned by a group of small banks.

Service Bureaus

By using the facilities of a service bureau, the

smaller bank can derive benefits from automation at an

earlier date than if it waited until it could Justify an

EDP system of its own. It can also gain valuable experience

without investing heavily in equipment, personnel or time

spent. The service bureau may even provide flexibility of

service which would permit use of the service center by

the bank's own personnel. Thus, bank personnel could be con-

veniently and inexpensively trained under the direction

of service bureau employees, and obJections to computer

centers because of the confidential nature of the data being

processed could be overcome.

Apparently the service bureau approach is the most

popular computer sharing method.1 As a result, develOpment

of computer service bureaus is growing. However, the maJor-

ity are established primarily for data processing activities

of general business organizations. But, due to the flex-

ibility of general purpose equipment facilities, and with

 

1According to a Third District survey of 1960, one out

of three banks favored it. Federal Reserve Bank of Phila-

delphia, Op. cit. (July, 1960), p. 6.
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the inclusion of some special units of equipment such as

the sorter-reader-converter, adaptations can, and are,

being made for banking requirements.

Herbert Bratter, writing in Banking magazine, lists

a number of advantages for a service bureau approach to

cooperative computer sharing. They are as follows:

1. The benefits of automatic data processing can be

achieved without waiting for low cost electronic

equipment.

2. There is no need to train a large staff of equip-

. ment specialists.

3. MaJor capital investments in computer equipment

and a computer site are eliminated.

4. Maximum utilization of large-scale equipment to

gain efficiency and lower per unit costs is

provided.

5. Greater accuracy, control over uncollected funds,

stop payments, service charges, calculations,

and so forth, is made possible.1

Eguipment Manufacturer Processing Centers

This approach is similar to that of the independent

service bureau. In each instance, machine time is rented

to smallescale users. The operating personnel, depending

on the particular center, may also be center-employed or

usereemployed. Thus, the same advantages would probably

accrue to bank users as with an independently Operated data

processing center.

Equipment manufacturer centers are increasing in num-

ber. At present more than 100 such centers are reported

—A.

“—7 w ‘7— V—v

1Bratter, op. cit., pp. 58, 62 and 130.
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to be in operation throughout the country.1

Egime-User-Qperated Type

Similar to the two previous approaches to computer

sharing, the primeeuser-operated type is but another method

whereby EDP facilities are made available to small-scale

users on a time rental basis. In this instance, the large

bank, or the large industrial firm, functions as the com—

puter center for the smaller bank. There is no incidence

of Joint control or Joint ownership involved. It is merely

a congenial and Jointly beneficial relationship where excess

computer system capacities of the owner-organization are

made available to the renter-organization. Since a corres-

pondent relationship usually exists, many of the barriers

usual to competitive institutions are already largely

lessened. This does not mean that competition between

the two organizations does not exist, for it does. But,

since the Operation of an efficient central banking system

requires a high degree of cOOperation, banks of all sizes

must work together as parts of a larger whole, or as parts

of the system. This same type of cOOperation can be carried

over into computer sharing. There are those, however, who

contend that natural competition between banks will tend to

be reduced by this method of computer sharing. To some

-__._

1Axelson, op. cit., p. 17.
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extent this may be true. Still, it does not appear to the

writer that competition will be inhibited to any appreciable

degree. With the American system of banking, cOOperation

is required and banks must continually work together. Yet,

the competition between banks continues strong. Where

working relationships are already formed, it seems only

logical that computer sharing relationships can also be

entered into without inhibiting to any great degree the

competition for increased customers and service outlets.

Where excess computer time is available, the bank manage-

ment responsible for the system will be aggressively

soliciting work from its smaller correspondent banks. There-

fore, as EDP becomes an accomplished fact, as the larger

banks become fully converted, the prime-user-Operated,

service-bureau-type approach should grow in pOpularity and

provide a measure of automation to the country's smaller

banks.

Alan B. Purdy lists two basic reasons why correspon-

dents will play a larger role in the automation develOpment

of smaller banks.

1. The direct working relationship will allow a

review of the detailed aspects of the approach

to automation based on the philosOphy adOpted.

2. The correspondent's own studies will haye given

him an insight into the problem area.

In addition to these, it should be mentioned that coopera-

tive ventures also provide a method of systems improvement

.‘_‘

1Purdy, op. cit., p. 35.
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for the smaller bank. At the same time, though, processing

procedures among the participants tend toward uniformity.

A particular bank may have less stringent data processing

requirements and may view this as a possible drawback.

Regional Clearing_Bureau Facilities

This last approach to computer sharing is one advo-

cated in a thesis by Mathew J. Hoey. His theme is twofold.

For example, Mr. Hoey says: ‘

The best approach to the handling of increasing

numbers of checks by many of the smaller and medium-

sized banks of the country will be found in the twin

approaches of (a) establishing regional clearing

bureaus to handle all aspects of the check Operations

of the participating banks, and (b) equipping such

bureaus with electronic devices in order to Optimize

their service potential and thus realize the full

benefits of automate check handling at minimum cost

to the participants. ' ‘

This is but another method Of establishing a service-

bureau type organization. However, the approach is intri-

guing in that it advocates not only a more efficient proc-

essing of checks, but also more rapid presentation of checks

to drawee banks. Before such a system could be placed in

operation, though, the feasibility studies referred to

earlier, those dealing with operational, facility, economic

and psychological aspects, would need to be considered.

 

w.—

1Mathew J. Hoey, "The Role of Regional Clearing

Bureaus in the Era of Electronic Check Processing" (unpub-

lished thesis, The Stonier Graduate School of Banking con-

ducted by the American Bankers Association at Rutgers -

the State University, 1961), p. 5.
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Doubtless all banks would not participate in such a plan,

even as some banks are not members of the Federal Reserve

System. But, such a program, if properly planned and

placed in operation, would undoubtedly speed up the check

clearing and collection process, and make available in a

centrally located area an automatic data processing system

adequate for the surrounding smaller banks' needs. In advo-

cating this particular method, Mr. Hoey has written:

. . . while it obviously is highly desirable to

process checks at high speeds incident to the

sorting, proving, and posting Operations, one of

the maJor problems confronting most banks is the

need for faster collection of checks drawn on

others, and the maJor difficulty encountered in

this area lies not so much in the processing of

items on a bank's own premises but rather in the

delays incident to the physical presentation of

items to, and their possible return by, the

drawee bank. Since this cycle of presentation and

return may take as long as 11 days, even for items

payable at country banks in close proximity to the

collecting bank, it will be apparent that the most

significant gains in terms of more expeditious

check collection, at least for the smaller bank,

can be achieved in terms of faster over-all col-

lection rather than simply faster on-premise

processing.l

Joint Bank Facilities

Joint bank facilities may not be economically feasible

for a small group of banks located in relatively remote areas.

One barrier may be distance. Yet, distances can be made

short in terms of time by modern transportation and communi—

cation methods. Thus, distance, in and of itself, is no

_

lIbid., p. 3.



218

barrier. But, because of costs which arise when lightly

patronized, and hence expensive, transportation or communie

cation media are used, costs become prohibitive. For such

banks, and any others unable to take advantage of automation

savings, eventually increased operating costs will have to

be passed on to their customers in the form of higher ser-

vice charges and higher interest rates, or to their owners

in the form of lower dividends and/Or reduced earnings. It

is fortunate that such remotely located banks are not

usually subJected to the keen competition of the more densely

pOpulated areas.

However, Joint facilities are feasible for a com-

paratively large number Of smaller banks. Where volumes

warrant, computer systems may be installed; for lighter-

volume smaller banks, semi-automatic systems may prove

adequate. ‘

Many of the problems associated with computer sharing

are similar, regardless of whether the equipment used is

automatic or semi-automatic. In a like manner, computer-

sharing approaches of (1) a cOOperative undertaking, and (2)

a separate corporate organization are similar. The principal

difference lies in the organizational structure and the

methods established for control and operation of the Joint

facility. Therefore, the discussion that follows applies

with almost equal force to both of these approaches.
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Elements of Feasibility for Computer Sharing_

Stanley R. Klion has listed four elements of feasibility

that should be carefully and Judiciously investigated before

a Joint facility is undertaken. The Joint facility study

should be made in terms Of (1) Operations, (2) the facility

itself, (3) economics, and (4) the psychological problems of

working with competitors. .Using these as a basis, Mr, Klion

then discusses what a group of banks should consider and how

they might proceed with a feasibility study of a Joint data

processing facility.1 His article, considered pertinent

here, is summarized below.

Operational Feasibility

An operational feasibility study would include an

evaluation of the following:

1. Volumes to be generated by each bank,

2. Current procedures employed by each,

3. Significant procedural differences and variations,

4. Kind of account numbering system each bank will want,

5. Individual treatment of holds, stop-payments, and

so forth,

6.-A review Of communication requirements,

*7 —v

1Stanley R. Klion, "Joint Data Processing Facilities

for Banks," Banking, LIII (May, 1961), p. 58. The complete

article is found on pages 58-59; 122, 12#, and on pages 19—

22 of Management Controls, IX (February, 1962).
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7. Clearing house arrangements,

8. Kind of general forms in use,

9. Computation Of service charges and interest, and

10. Present degree of mechanization in each bank.

Egpility Feasibility
 

Facility feasibility factors to consider would

include:

1. Timing, or machine scheduling to differing bank

needs and requirements,

2. Protection against disclosure of confidential data,

3. Question of independence of Joint facility management,

4. Question of quality of personnel,

5. Procedures to be followed in the event of machine

breakdown, and

6. The division and rights of member banks in over-

all management responsibility. Mr. Klion suggests that each

bank should contribute equally to the cost study and have an

equal voice in management and the many decisions that will

have to be made, regardless of bank sizes or volumes.

Eponomic Feasibility

Economic feasibility requires:

1. A comparison of each bank's present data processing

costs with expected data processing costs under the proposed
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Joint facility. Since some Operation routines connected

with proof, transit, and so-forth, cannot be completely

eliminated, care is needed to insure inclusion of all costs.

2. Preparation of a workable type Of cost accounting

arrangement so that facility management can have a prOper

and equitable fee schedule to recover Operating costs.

3. Full consideration of initial costs Of indoc—

trination and other one-time costs.

Payphological Feasibility

The element of psychological feasibility is probably

the most important of the four. First, it involves the

ability and willingness of member banks to work tOgether

COOperatively to arrive at day-to-day decisions and to give

and take as necessary.

Second, persuasion should be avoided. A desire to par-

ticipate should be evidenced by each bank.

Third, each bank must recognize the need for sequential

conversion to the facility regardless of any seeming com-

petitive or economic advantages with being "first."

Procedures forfiComputer Sharing

After discussing the above elements of feasibility,

Mr. Klion suggests that the procedure to follow in investi-

gating possibility of a Joint facility would be first, to
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be sure that each bank really wishes to participate, and

second, to form a Joint facility feasibility committee con-

sisting of two levels of personnel. At the senior level

should be an officer from each bank with sufficient author-

ity to represent the bank's top management. The second

level should consist of a representative of each bank

familiar with bank procedures and skilled in data processing

functions. The third step would be to consider maJor policy

questions that must be reconciled among the members before

the facility can become Operable; and fourth, to make a cost

analysis indicating the true costs for each bank. Joint

facility costs should be compared with present costs and

the potential for savings indicated for each individual

bank.

From the foregoing, it is evident that there are many

obstacles and pitfalls to Joint data processing facilities

Operation. Yet, the advantages are enticing and may become

imperative, as many bankers recognize the need to move

ahead into some type of automation so that a nearly complete

magnetic ink check handling system will be a reality. For

example, note the following:

With the changes under way in banking today, the

worst course of action a banker can take is to stand

still. Every bank can accomplish improvements in

operations that will pay off, to the customer, the

stockholder and the industry.1

Regardless of the need to move ahead, though, some

5;

1Pike, op. cit., p. 9h.
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bankers view Joint facilities with apprehension, at least

in the relatively near future. They wonder about machinery

Obsolescence and the huge volumes required to make an elec-

tronic computer system feasible. The following is an indica-

tion of this stand:

No matter how we regard the problem, we must recog-

nize that completely revolutionary changes may and

probably will develOp at any point. These could make

obsolete whatever might be done today; and the present

cost of installation is so big that we neither can

afford to make a mistake in installing it nor in

continuing it. It is my opinion that for small banks,

even in a Joint venture, the practicalities Of the

situation are likely to hold us to a punched card

Operation.

Unless you are able to centralize 20,000 to 30,000

accounts and can depend on a daily average volume of

40,000 to 50,000 items, electronic sorters and com-

puters are probably too expensive for the present.

This will very likely change, but it may well be

several years before these basic obstacles can be

overcome. . . .

An Example of Joint Facilityste

A Joint data processing center is the unique proJect

of three different and highly competitive Michigan banks.2

Since each of the banks is relatively small, a 'tronic book-

keeping machine system was installed. The three, located in

neighboring communities along the St. Clair River, are the

1Van Vechten Shaffer, "Problems in Pooled Automation,"

Banking, LIV (October, 1961), pp. 63-64.

2The remaining part of this section draws heavily from

the followin sources: "Banking News," Burroughs Clearing

House, XLIV %March, 1960), pp. 15-16, and “Automation for

the Smaller Bank," Banking, LII (June, 1960), p. 62.
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Commercial and Savings Bank of St. Clair, the Marine Savings

Bank of Marine City, and the Algonac Savings Bank of Algonac.

This pioneering venture is a pooled Operation where a sepae

rate service corporation, Central Records, Incorporated, was

formed to provide the benefits and safeguards of automation

that otherwise would not be available to the banks individually.

The Central Records company was formed after fifteen

months of comprehensive analysis and study. In addition to

consideration ofexpected volume, cost and service factors,

and the use of future equipment now under development, three

maJor problems had to be solved: (1) what equipment to use,

(2) where to locate the Central Records company, and (3) how

to organize the company.

The equipment survey was a Joint effort. The equip-

ment finally selected included two Burroughs electronic

bookkeeping machines together with an auto-reader to verify

totals. For on-premise printing of checks and other docu-

ments, a Todd high-speed check imprinter was installed.

Addressograph-Multigraph equipment was used to print name.

plates and file guides and to assign account numbers. Also

installed was equipment that automatically and simultaneously

prints the customer's name and address on the combined ledger-

statement forms that have been imprinted on the reverse

side with three magnetic stripes for electronic bookkeeping.

After selection of equipment, each bank made changes

in basic forms used, as these had to be identical. As part
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of the system, extensive use of color coding has been followed

to avoid confusion and to maintain segregation of records.

To be centrally located was not enough. Considered to

be more important was accessibility. As a result, the study

inquired into local traffic conditions, transportation facie

lities, availability of messenger service, and minimum

telephone costs. Eventually, Operations were centered in a

modernized office in Marine City, a point about mid-way

between the other two communities.

The organization structure chosen was a corporate

set-up along the lines of a mutual cooperative. With this

structure, the center remained relatively independent as

a functioning unit. However, the individual banks own the

equipment and lease it to the service corporation and retain

control of the organization. *The operating staff for Central

Records is recruited from outside the three banks. The

Operation is established on a non-profit basis, with each

bank paying a service charge based On a per item cost of

the work performed for it. .Initiallg Operations were con-

fined to deposit.accounting for all three banks. Additional

bookkeeping functions are to be added as the plan progresses.

The study also revealed to the three banksaconcerned

that the Central Recordsuplanvauld save time,~space and

money for each of the banks. For example, two bookkeping

machines are utilized by Central Records to process the same

volume of work formerly done by the three banks on a total



. 226

of eight machines. Space previously occupied by these old

machines has now been made available for expanded services

and convenience. In addition, the Central Records' staff

of five peOple is. doing the same amount of work, and may

possibly be able to do more, than nine full-time bookkeepers

and four part-time helpers were able to do individually in

the three banks.

The Central Records' plans call for employment of a

bank cOurier firm plus one regular staff man to deliver

items to the center and return them to the banks. Initially,

the plan called for processing about 4,000 items daily. In—

clearings are to be proved, checked and fine sorted by 11:30

ofthe morning received.' They will then be picked up,

pOsted the same day, and held by Central Records until the

following morning. Over-the-counter items received by each

bank will be run through proof and fine sort and then

delivered to Central Records late the same day for posting

the next morning.

The use of a Joint processing center such as Central

Records, Incorporated, may raise legal questions. It seems

more than likely, though, that such would have been explored

by the banks' officers prior to construction of their proc-

essing center. Questions which might be raised are discussed

by John J. Clarke in an article appearing in the April, 1962,

Business Lawyeg, He presents his arguments under three

headings: (l) Presentment at the off-premises processing
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center, (2) proprietary interests in cOOperative processing

centers, and (3) problems of confidentiality.1 In regard to

the latter, the extreme care used is illustrated by the

telephone system utilized by the banks and the data proc;

essing center. First, the phones in Central Records follow

the color coding scheme used for the data processing records

and documents. Since all center employees soon became

acquainted with these color differences, there would be no

mistaking which bank was calling for information, even if

oral identification was not given over the phone. Second,

the telephones have unlisted numbers; only designated

individual bank officials have access to their bank's num-

bers. By this medium, information concerning a particular

bank or its customers can only be given to a proper official

of that bank.

Spme Do's and Don'ts

Edwin J. Steinmetz, president Of Central Records,

offered the following helpful hints to other banks contem-

plating a similar Joint processing center.

1. Before starting, be sure that the willingness to

~ COOperate outweighs any basic desire to compete.

2. Don't expect to rush into it (15 months may be

- ~~ too longW It~will take at least 4 or 5).

3. Assign somebody the Job of setting forth a speci-

fic plan or procedure‘and-then have the others

discuss it. Don't assume that a program will

evolve if the responsibility for starting it

W

1John J. Clarke, "Electronic Brains for Banks," The

Business Lawyer, XVII (April, 1962), pp. 532--5.47
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is not fixed.

4. Concentrate on the currently available equipment

that will meet your specific needs; don‘t get

too involved with devices in the develOpment

stage. '

5. Pick a site in terms of travel time and communi—

cation to the participating banks rather than

Just distance. Don't house the center in one

of the banks.

6. Select an organizational setup that is Jointly

controlled by the participants but is not

Operated by any Of them.

7. Determine your needs on the basis of peak loads

rather than average volume.

8. Carefully estimate the growth potential several

years in advance to be sure of maintaining

adequate facilities.1

Other Computer Sharing_A§pects

Computer sharing is promising and seemingly will

become a vital force in bank Operations. Obstacles will

eventually be overcome, but not until the larger banks,

the banking pioneers in EDP, become considerably more auto-

mated and have had more experience than at present. High

installation costs may hold initial Joint facility efforts

to 'tronics or a punch card system, but even this approach

would allow a gradual shift to more highly sophisticated

systems. In addition, as improved machinery becomes

available, there is no reason why used electronic equip-

ment should not become available at reasonable prices.

This could be a big inducement to smaller banks to utilize

sufficiently modern and fast equipment for their less

voluminous Operations. Another factor is the continued

__

"Automation for the Smaller Bank," op. cit., p. 62.

J

l
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improvement of electronic equipment, a factor which is

making a Joint equipment facility more feasible for an

increasing number of the very small banks. Both Burroughs

and IBM have introduced what they term a "complete

accounting system for smaller banks" with costs low

enough to make installation of such a system attractive.

A similar system is also being made available by the

Radio Corporation of America.

Also introduced, but so recently that the use of

the equipment is limited, is the National Cash Register

Company's 315 system. The most novel feature of this sys-

tem is its Card Random Access Memory unit (CRAM), an

external storage device utilizing seven magnetized strips

on Mylar cards. Since more than 32,000 digits may be

recorded on each card, and 16 CRAM units can be included

in each 315 system, more than 133 million digits of deci-

mal storage capacity is made potentially available.

Of special interest to banking is the on-line

communication network which uses three different remote

units. These consist of window posting machines, tele-

printers for transmission of messages to and from remote

locations, and a device for automatically capturing infor-

mation at the point of origin and feeding it directly into

the computer or recording it on punched paper tape for in-

put when a data collection system is needed. As many as

128 window posting machines or 2,048 remote inquiry units
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may be used with a single 315 system. NCR also says there

is no limit on the number Of data collection units that

can be used. Banking and financial institutions can

utilize this new equipment in demand deposit, savings

account and mortgage accounting. The modular concept

equipment is expansible from a basic $4,000-a-month

system.1 The implications for Joint data processing faci-

lity use are obvious.

Promising though it is, computer sharing is no

panacea. As in any cooperative venture, psychological as

well as technical problems arise. However, it would seem

from the foregoing, that there are many possible routes

for increased automation for the smaller bank through

Joint facilities Operation.

._.__ 1—

1The information concerning this equipment is from

"Systems for Business Data Processing--NCR 315," Manage-

ment Controls, IX (June, 1962), pp. 106-108. .



CHAPTER VIII

IMPLICATIONS OF PRESENT EDP TECHNOLOGY ADVANCES

Introduction

During the last thirty years great changes have taken

place in data processing methods used by banks. The experi-

ence of Harlan H. Griswold emphasizes sOme of these differ-

ences. '

Just a little over twenty-eight years ago I went

to.work for a bank for the first time as a messenger.

In due course I was appointed bookkeeper. This

involved working at a stand-up desk with hand posted

ledgers which then, and even in retrospect, seemed

huge. I was positioned between the cage of the

Paying Teller and that of the Receiving Teller.

Each cage had a little slot in it so that the

teller could pass work to me throughout the day.

The Receiving Teller took each deposit, added it

up mentally to be sure it was correct, separated the

cash and the checks and then passed the tickets

through the slot to me. Right then and there I

posted the tickets by hand on the customer's ledger

sheet in the book before me.

The same thing happened with the Paying Teller.

As.rapidly as he cashed a check drawn on our bank,

he passed it through the slot to me and I posted it

then and there. '

At the end of the day my Job was to balance up the

Boston Ledger for which, fortunately, I had the use of

an adding machine. There were no Wage.and Hour Laws

and, before anybody went home; tellers included, every-

thi g in the bank had to balance. As I recall it, we

cou d not tolerate a ten cent difference. Sometimes

this meant a considerable amount of overtime work

for which theretwas not extra pay. In those

231
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days it was felt that no pay for overtime was good

discipline to assure that the books would be kept

in balance throughout the day. It was a great

novelty when we numbered our savings accounts. It

is hard now to recall the antagonism with which

both the banks and the customers reacted to numbers.

A little later, in 1937, when banks came under the

Social Security Act, I recall vividly my own resent-

ment and that of my peers in becoming a number for

this purpose.

Our bank was one of three in the Community situated

on three of the four corners Of the main thorough—

fare. Ours was the only bank of the three that had

an adding machine. At the end of the month our

practice was to complete all our records and then

lend our adding machine to the other two banks.

This was only twenty-eight years ago.1

The transition from practices of Mr. Griswold's

early days in banking and those of today has required many

changes, some in methods, others in procedures, and a num-

ber in mentation and "practimation."2 Lately, there has

been a general acceleration. Reports and management

information have been made available earlier and in

greater detail, a trend to centralization of records

keeping has developed, control measures have been modified

and implemented to new methods, and bookkeepers, as well

as others, have been required to learn new skills.

Acceleration has been brought about mainly by intro-

duction Of electronic equipment, as data processing has

developed rapidly during the relatively few years of its

._ AL.

1Harlan H. Griswold, "A Computer PhilosOphy for the

Smaller Bank," Journal of Machime Accounting, XIII (February,

1962), pp. 19 and 21.

2A coined word used for advertising machinery systems

that provide "automation hand-in-hand with racticality,"

or simply, "practical automation." (Frideng.
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existence. The basic machine that has made it possible,

the electronic computer, is now employed for many uses.

.The first generation of computers was considered an engie

neering miracle. The second generation, with greater

experience, brought adaptations to special purposes and

more utilitarian logic. The third generation is likely to

further the economics of the logic through such innovations

as parallel prOgramming and integration of machinery com;

ponents and communication systems.

It was during the second generation of computer

equipment that electronic computer systems were utilized

in handling checks and processing bank data. Bank Check

volumes and clerical work were growing at an unprecedented

rate; manual and mechanical data processing systems then

used were fast becoming inadequate. Consequently, a desire

for quicker clearing and processing of checks drawn became

prevalent. There was a general urgency to speed up highly

repetitious bookkeeping activities and to reduce manual

check handling chores. Furthermore, since accuracy is a

maJor requisite in banking--accuracy in record-keeping trans-

actions as well as money transactions--machine accuracy and

built-in machine error-checking qualities were hailed as

means of increasing accuracy and eliminating some human

error.

The use of electronic equipment has produced a number

of changes not only in bank clerical functions but also in
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management planning and control policies. A number of

interesting implications have develOped. In addition, new

machine systems have given cause for refleCtion on past

auditing techniques. The maJor purpose of this Chapter,

therefore, will be to discuss some Of these implications,

changes and developments. To facilitate presentation,

discussion will be grouped under the general headings of

(1) operating personnel, (2) management, (3) dangers of

implementation, (4) additional implications, and (5)

auditing.

Operating_Personnel

The Operating personnel most affected by the utili-

zation of electronic equipment for bank data processing

are those associated with the bookkeeping function. As

machines take over the actual record updating, ledger-

posting bookkeepers are no longer needed. In their place,

however, personnel are needed to Operate the new machines

now utilized for check handling and bookkeeping purposes.

Thus, with electronic equipment being installed in banks,

two personnel problems arise. First an adJustment is

necessary in the clerical labor force to bring into prOper

relation the new ratio Of labor to capital. Second, per-

sonnel possessing a variety of new skills and competent

to design, Operate and manage electronic data processing

systems must be Obtained.
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Clerical Labor Force AdJustment

For the first group, qualifications will need to

be reassessed, retraining required, and then transfers made

to different Jobs. Usually, such transfers will be made

at the same or a higher pay scale, depending on the Job

assignment, regardless of the additional costs of retraining

and familiarizing personnel with their new tasks. If cleri-

cal employee capabilities cannot be effectively utilized

elsewhere, personnel will be released. However, this

seldom happens and in those few cases where employee reduc—

tions are initially made, they will be slight, and will

take place gradually; as peOple leave their Jobs, they

will not be replaced. Due to the type of personnel

employed for many of banking's purposes, no one who wants

to work need lose his Job, as a high rate Of turnover exists.l

Note the following:

Automation has invaded the white-collar field,

resulting in a saving of personnel costs. Such

savings, however, usually come painlessly. Normal

turnover among white-collar women workers is so

rapid that, by some Estimates, the boss, on average,

can figure one third of his Office girls will quit

every year. Accordingly, to trim the staff, he need

only rely on what one management consultant has

v—Vfi ‘7 ww—

1In a letter from Bank of America's C. P. Weber, senior

analyst, February 27, 1962, it was reported that "not even

one person lost his Job with Bank of America either directly

or indirectly as a result of automation." Michigan National

Bank of Lansing, Michigan, reports the same thing.

2Women employee turnover for bank bookkeepers probably

exceeds this figure. Michigan National Bank's estimated turn-

over for its Lansing office is between 40 and 45 per cent,

while the Bank of America reported its turnover for the year

1956 as 78 per cent.
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facetiously chiistened the "A & P method"--attrition

and pregnancy.

Transfer from one department to another can take

place without long overstaffing any one department. Knowing

this, bankers have not hesitated to assure personnel that

their employment is secure.

Present AdJustmemgg, Part of the work formerly done

by bookkeepers is still necessary. Since no device has,

as yet, been introduced to verify the correctness and

authenticity of the signature on a check, and since full

reliance on account numbers only seems a dubious if not

unwise practice, a function (authentication of signatures)

now known as check paying is continued. Thus, part of the

ex-bookkeepers can become check payers, at least until

methods are develOped which will make elimination of this

step possible. In addition, personnel are needed in the

data processing center, making further utilization of

bookkeeper personnel a possibility. Bookkeepers personally

qualified may be used in teller work, and so on.

It has been stated by bankers that a more stimu-

lating type of work is the lot of transferred bookkeepers.

This may be true in many cases. Yet, not all tediousness

and boredom have been eliminated. In fact, it appears

that there has only been a transfer of routine tasks from

 

1"News from the World of Business," Reader's Di est,

July, 1962, p. 193, reported originally by Edmund K. Falter-

mayer, 'What Comes Naturally," in the Wall Street Joggnai.
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manual to machine methods, with some madhine tasks being

even less stimulating than the manual tasks. For example,

Check signature verification and check filing does not

seem overly stimulating, even though it is a highly impore

tant function. Similarly, after the "newness" has worn off,

electronic sorter machine Operators find their work repe;

titious and often boresome in nature. Thus, although some

Jobs have been eliminated which were considered less

desirable because of their unstimulating and repetitive_

nature, new ones contain some of the same characteristics.

Posgible Future AdJugtmgnts. Foreseeable develOpments

in banking indidate that any early reductions in personnel

which might have been experienced from EDP will be largely

offset by demands for employees in other work categories.

New serviCes will be introduced and personnel time and ,

skills will be directed toward more productive and creative

work. Thus, the net employee total will change but little,

and may eventually increase in number.' For example, the

Bank of America, with one of the largest bank EDP instale

lations, added 1300 employees duringl960l rather than

experiencing a reduction._ Although the proportionate

increase is probably insignificant, the point is that EDP

has not resulted in personnel reductions, let alone the-

large-scale reductions originallyepredicted for it. In

1 r .f fi fi

1Arnold E. Keller, ”Automation-~The Job Maker,

reprint from Management and BuginessAutomation (April, 1961),

p. 2.
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addition, 45 per cent of those staff members formerly

employed as bookkeepers received higher paying positions.l

If this same pattern holds true for most banks using EDP,

and it appears that it likely will, personnel savings will

not result from eliminating peOple presently employed.

Rather, as banks experience growth and expand customer ser-

vices, the need for a continuously increasing number of

clerical employees to cope with the rising mountains of

paper work will be significantly reduced. Hence, electronic

equipment, while not causing appreciable, if any, initial

reductions in employee numbers, will permit future personnel

savings because Of its capacity for large added volumes of

work. Furthermore, as automation progress introduces new

innovations, it seems likely that additional human time

and proficiencies will be freed for develOping and intro-

ducing new services into the nation's economy for the benefit

of all.

99mputer Center Personnel

A second type of personnel is needed to COpe with

another personnel problem arising from use of electronic

equipment, the problem of competently staffing the computer

center. With automatic equipment, the trend toward central;

ized accounting should be accelerated. The processing

 

lIbid.
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capaCity and the cost of equipment involved will almost

make this change mandatory. To staff the newly created EDP

centers, personnel with appropriate qualifications and new

technical skills will be required. Employment criteria and

training teChniques will require modification to obtain

needed employees. Programs will need to be instituted

which will provide an adequate supply of qualified, come

petent personnel at all times.

For those individuals who can qualify and who have an

interest and a liking for this type of work, the computer

center offers a number of new positions. Sorter-reader-

converter Operators, console operators, programmers, output

equipment Operators, librarians for magnetic tape files, and

miscellaneous machine operators have had to be trained by

banks going to EDP. Trained personnel were not available

to fill the new positions which EDP brought about. And,

as more installations are made, the demand will continue

high for qualified personnel.

Illustrative EDP Centeg Organizations. Peter Andre

has said that EDP systems' personnel fall into three dif-

ferent categories: (1) syst m design, progr m maintenance,

and supervision, (2) Operationsmand control, and.(3)rclerical

workers.1 "These three categories group personnel by similar

qualifications and desirable characteristics and level

_

1Andre, op, cit., p. 17.
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of intelligence."1 Shown on page 241, Figure 18, is an

organization chart for a relatively large system, desig;

nating the Job requirements in each group, with salary

range and number of employees required for each classifi-

cation. In Group I are included an EDP center manager,

a systems analyst, an operations coordinator and programmers.

Group II is composed of console Operators, tape handlers,

processors, a control clerk and a control clerk assistant.

Group III consists of input machinery Operators and a

transcript Clerk. It should be noted that the organization

shown here is designed for use by a savings bank.

A second organization chart, page 242, Figure 19,

designed for a large commercial bank, utilizes a slightly

different organization structure, dividing computer center

personnel into sections. General supervision is administered

by the center director and his assistant, with the assistant

presumably officiating as systems analyst. Computer room

personnel, the console Operators, output machinery operators

and a supervisor are designated as the Computer Section.

The Settlement Section includes a supervisor, sorter-reader-

converter Operators and the settlement clerks. Programmers

are in a separate Programming Section. The Conversion

Section is responsible for a smoothly functioning and orderly

conversion process to the EDP system. Personnel include a

field representative who is responsible for indoctrination

-___.

1Ibid.,
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programs for outlying bank office and branch personnel,

as well as for actual conversion arrangements with officers

of these units whenever an activity is to be placed on the

computer. Paper tape punch machine Operators for original

computer input are also included in this section. Two other

employees are included in this section; one officiates as

MICR program director and purchasing agent, the other as

his assistant. These men are responsible for all public

relations and activities relative to the magnetic ink

character recognition program. During the early stages of

preparing for EDP, it was their Job to meet with check

printers, and work with them on mutual printing problems.

They also had the responsibility of assisting bank customers——

especially non-controlled commercial accounts-~in making the

switch-over to MICR checks. In addition, they have been

required to work closely with the field representative in

outlying bank offices and branches. Their combined efforts

were needed to see that the conversion to machine processible

checks, and then the bookkeeping activities to the electronic

machines, was made as smoothly as possible. As the bank's

own conversion process nears completion, their capabilities

will be further utilized in converting correspondent banks

and others to systems for electronic data processing by the

bank's computer service center. A further responsibility

of these two men is the purchasing of operating and mainte-

nance supplies for the computer center. A magnetic tape
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librarian is the only member of the Records Section. In

addition to section personnel, the center director and his

assistant, two secretaries are presently employed.

The two organization charts illustrate differing

organization structure concepts. The first has apparently

eliminated all middle management except an operations

coordinator, while the second, employing more personnel,

utilizes section supervisors for their computer and settle-

ment sections, two highly important operations. It is

also possible that individuals in the other sections act

as supervisors for the activities within each section. In

addition, while the first has arranged employees according

to "similar qualifications, desirable characteristics, and

level of intelligence," the second has grouped employees

according to particular functions transpiring within the

computer center. Both indicate the variety and number of

Jobs provided by an EDP installation. While some are still

clerical in nature, most are higher paying, more interesting

and in some instances more stimulating than the older

bookkeeping Jobs connected with manual data processing

systems.

Management.

The number of benefits and advantages which bank manage-

ment may receive from an electronic data processing system

will vary according to a bank's particular circumstances and
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the aggressiveness, ability and ingenuity of that management.

As well as direct benefits, there are also a number of

intangible benefits which may accrue. These may include

data for more comprehensive reporting, determination of

most advantageous use of a bank's funds, information leading

to favorable branch bank establishment, as well as other

additional management information.

Advantages may be grouped under three basic headings:

"cost reduction, a means of providing better accuracy and

service, and an opportunity to improve procedures in a way

that was not feasible before."1 Without commenting fully,

certain aspects of these advantages will be discussed in

this section under the headings of: (1) cost reduction, (2)

planning and control, (3) maximizing profits, and (4)

internal organization. A subsequent section will pertain to

other aspects and will be titled "Additional Implications."

92st Reduction

Banking has a higher ratio of clerical costs to total

costs than any other industry. Consequently, since it was

believed that wages would increase at a higher rate than

machine costs, purchase of automatic equipment to perform

clerical tasks seemed to be good business. In addition,

economies reportedly being received by other business industry

users of EDP were anticipated for bank users.

lKlion, op. cit., p. 19.



246

Bankers have for some time been concerned with the

possibility of increased service charges to the banks’ cus-

tomers. Thus, the application of electronic equipment to

process the paper and handle clerical activities of a bank

became important in order to hold customer service charges

within reasonable limits. Also viewed with interest were

the possibilities of improving existing services and

expanding the variety and number of services offered.

Finally, even though banking requires COOperative efforts

for a smoothly functioning central banking system, banks

are highly competitive. Consequently, many bankers felt

there was danger in ignoring new develOpments which might

benefit them.

The Other View on Qggt Reduction

There is nothing about a computer and its use that

will guarantee efficiency or an increase or maximization of

profits. There are many things-~systems, personnel, training,

morale, and so forth-~which enter into efficiency, besides

machines. Likewise, profits are not the result of only one

facet of a business's operation, but are a derivation of

everything that a bank does. Earnings depend on lending

policies, interest rates, and a myriad of other things.

Expenses reflect charges for interest paid, wages, depreciation

and many other items.

As a result of bankers' realization that profit depends
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on so many factors, and not Just on clerical cost reduction,

some banking institutions were at first reluctant to move

into the use of electronic equipment. Some bankers were

unable to see where cost reductions might be realized. The

number of costs for computer operations seemed endless, and

the amounts appeared staggering. Therefore, computer sys-

tems were visualized as feasible for only a relatively

small number of banks, perhaps the largest two or three hun-

dred. However, those banks having computer systems have

gained from their experiences and their pioneering efforts

are pointing the way for additional banks to follow. Com-

puter modifications and improvements have also taken place.

These developments, as well as others, make electronic

computers economically Justifiable for a far larger number

of individual banks. It is estimated that 5,000 or more may

now find one of the available computer systems feasible.

Nevertheless, the conversion period is costly and requires a

great deal of time and effort. Therefore, data handling

costs have not been reduced for a very largenumber of the

banks employing computer Systems. For example, note the

following from the Third Federal Reserve District's survey:

Quite a number of bankers have told us that they

actually do not expect savings from mechanization in

the short run. They say they go in for it with the

more distant future in mind. Mechanization to them

is a matter of saving space, or Just being able to

conduct future operations in an existing building.

They say mechanization means greater accuracy, bet-

ter service to the customer, and better control

through centralized accounting. All these are

important objectives but their effect on profits

may be hard to isolate.
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It is entirely possible that some mechanization

may actually reduce short-run profits. It costs

a lot to install new machinery and get it operating

smoothly. . . . Detailed studies must be made,

Operators trained, complete systems changed, Jobs

programmed, and so on. It may be several years

from the day the order is placed before a computer

does any productive work. And even after an

operation is on a computer, management also may

continue for a while to do it the old way-~Just

to be sure. Then it may take several more years

to get enough Operations on the computer to use

it at an efficient percentage of capacity. All

the while the computer and its large staff of

high-salaried personnel may be draining, not

adding to, profits.

Other writers have written on the futility of

increased mechanization merely for dollar cost savings.

For example, John Postley has written:

One of the most popular advantages advertised On

behalf of electronic data processing equipment is

that of direct dollar savings. However, while

such savings can probably be achieved in some

cases (even though very few such examples can be

cited today), the most important data processing

dividends are not normally to be found in this

area. Net savings provided by such things as

personnel and floor-space reductions offset by

increases in equipment and unit personnel costs

are not likely to be a maJor consideration.2

Winslow Pike (as reported earlier) implies that

banks are not in a position to evaluate cost savings

because they do not know their exact costs and have not

reached their attainable efficiency under previous sys-

tems. Note also the following comments of Robert Gregory

and Richard van Horn:

1"Paper Tiger," Op, cit. (July, 1960), p. 5.

2John A. Postley, Com uters and Peo le (New York:

McGraw-Hill Book Co., Inc., I950}, p. 7.
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Achieving efficient use of new equipment within

data-processing systems will probably be more

difficult in the future than it is today. The

general level of knowledge and experience with

equipment will increase; but the rate of equip-

ment improvement will continue to challenge the

ability of people to use it for business-data

processing.

To date, it appears that few business-data

systems using electronic equipment represent

radical departures from the structural arrange-

ments for processing previously in use. The

task of introducing new equipment seems so

great that system changes tend to be restricted

to the minimum compatible with the use of new

equipment. The brave hope is that the struc-

ture will be changed after the problems

associated with new equipment installations

are solved.1

Earlier they had written:

Costs are incurred at every stage of processing

while benefits result only from managerial action.

Egegogggg.gecisions are valueless unless they lead

One action that might further management objectives

would be the adoption Of comprehensive cost accounting

and budgeting techniques for more effective responsibility

accounting, performance measurement, and management by

exception--the foundations of a management control struc-

ture. By this action, each element of the management

structure, the machinery system, and the data processing

and information producing processes would be organized to

promote efficiency, aid in cost stabilization or reduction,

and further the organization's aims and objectives.

1Robert H. Gregory and Richard L. Van Horn, Automatic

Data-Processin S stem (San Francisco: Wadsworth Publishing

Company, Inc., I9g0), p. 616.

2Ibid., p. 28.
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Prospective personnel reduction, with its attendant

benefits, has been one of the most common reasons given for

undertaking electronic data processing installations. For

example:

One particular saving expected of electronic data

processing hardware and techniques may prove to

be the most crucial of all. This is the potential

saving of manpower to accomplish the data processing

job. . . . A much larger saving, purely in terms

of numbers of peOple, can usually be expected in

large systems. Insome situations it is this man-

power saying_whichis the major one dictating the

use of electronic data processing equipment, espe-

cially in situations where the work load increases

or the personnel force must be cut or both. (Italics

mine.)

Other writers generally dispute the contention that

savings through personnel reductions will occur. Given as

arguments are the facts that personnel requirements have

not been significantly reduced and where reductions have

been made, cost reductions therefrom have been Offset

largely because of greater skills requirements and accom-

panying higher pay of computer center personnel. Two state-

ments supporting the lack of savings from personnel reductions

are cited below:

There is general agreement that the greatest poten-

tial for significant Savings with EDP does not involve

clerical replacement. '

Drastic personnel reductions will not occur. Econo-

mic justification must take into consideration the

 

1Postley, op. cit., p. 8.

2Editorial, Management and Business Automation, V

(February, 1961), p. 45.
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other benefits.1

The foregoing indicate the general futility for banking

organizations to install EDP equipment solely on the basis

of effecting cost savings. Savings seemingly will not start

to accrue immediately on equipment installation, nor on

completion of a successful conversion. It will take time

to incorporate all the various facets and factors into a

dollar-saving economic unit. Savings will come about as the

result of a gradual build-up from a number and a combination

of factors, and from improvements in many areas of a bank’s

operation. In some instances, savings may not accrue at

all. For savings to be achieved, a determined effort must

be made to bring them about, and the responsibility for

seeing that they are achieved must be specifically assigned.

In summary, Postley is quoted once again.

It must be said that it is far from well established

that any saving in direct costs can be achieved by

replacing manual Operations with computer Operations

in the commercial environment. There is presently

every reason to suspect that failure to realize

savings in computer systems over manual systems when

problem complexity is concomitantly increased will

continue to be the typical situation.

In many cases, however, it has been demonstrated

that certain significant expansion in terms of vol-

ume of operations can be achieved with electronic

data processing equipment at little or no addi-

tional cost, while a corresponding increase in the

volume handled in a manual system would result in

an almost corresponding increase in cost.

The point is that complexity is added in order

to make systems better; systems are not better

merely because they are more complex. . . . Hence

one may say that savings accrued are due in

1Andre, Op. cit., p. 85.
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in large measure to the computer system which makes

the new data processing system possible.

fjanning_and Control
 

"Even more intriguing than improvements in record

keeping is the prospect of marked enhancement in the

effectiveness of management controls."2 In other words,

-electronic data processing will make possible effective

" an accounting which accentuates"management accounting,

reports and statistical data useful to management in

establishing policies, developing plans, and controlling

Operations. Mere statistical recording for the sake of

records is supplanted by record keeping which will supply

timely, accurate and meaningful reports which, in turn,

permits the controller to control, and the manager to

manage. Where management has heretofore looked to

accounting primarily for stewardship and formal recording

purposes, planning and control can now be emphasized.

These two functions of management, planning and cone

trol (especially operating control) generally involve two

different levels of management.. Planning, a function of

tOp-level management, requires information from both

external and internal sources and has been accomplished,

to a large extent, by decision—making based on intuition.

.....—

lPostley, op. cit., p. 16.

2Data Processing by Electronics, op, cit., p. 6.
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The electronic computer should make possible a number of

analyses and reports which would allow management not only

to meet the immediate demands of the present, but permit

planning for profits over a longer range. "The bank with

a five-year forecast of its organization, personnel, faci-

lities, services, and investments can begin to control

rather than simply react to its environment."1 Thus, a

computer system permits simulation of operations. If the

parameters and relationships between volumes and costs and

manpower and prices, and so forth, have been established,

proposed projects, or alternative project proposals, can

be pre-evaluated.

The second level of management is primarily con-

cerned with control of conditions within the enterprise.

And, where tOp management uses analyses, projections and

predictions, lower management uses Operating reports. Its

interest lies in providing information to tOp management

for its use, accurate proof of earned and unearned income,

a logical order of data flow and data communication and a

system of adequate internal control. Thus, it is impor-

tant to realize that a computer is only part of automation;

it requires new thinking, and it must be combined with an

adequate system of planning and data communication if it is

to be effective. Commenting On this aspect of an EDP system,

Virgil F. Blank has written:

 

1K. S. Axelson, "Management Controls in Banking,"

Management Controls, IX (April, 1962), pp. 55-56.
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The first important consideration in applying sys-

tems and procedures techniques to electronic data

processing is a matter of attitude. It is a matter

of adopting a frame of mind equivalent to the view-

point of management. It is only in this way that

the eventual potential of EDP will be realized.1

Maximizing_Profits

One major advantage claimed for electronic equipment

is that it can be used to provide management with infor:

mation not otherwise practically obtainable. Therefore,

the implication is that management can utilize this infore

mation to improve operations and make profit maximization

a possibility. This, in turn, means that an EDP system

can aid in planning for the future and can provide infore

mation needed for forecasts and projections. That the

possibility exists cannot be denied. However, whether

or not the "possible" becomes "probable" depends upon the

use made of the machinery system as a management tool, as

a tool to originate accurate, dependable data for decision-

making.

What management really wants when it installs a

costly EDP system is its money's worth. Because of high

costs of the equipment, costs of installation, and costs

of converting to data processing with computer systems,

this may not be easily accomplished. Nevertheless,

-____

r

1Virgil F. Blank, "The Management Concept in Electronic

Sysgems," The Journal of Agcountanqy, CXI (January, 1961),

p. l. . . a ,



Gerald L. Phillippe has listed and presented four major bene-

fits which can be achieved by its use which will further

this objective. They are: (l) timeliness, (2) selection

and evaluation, (3) business planning, and (4) business

intelligence.1

(1) Timeliness is perhaps the most significant of the

four. High-speed equipment is making possible a complete

report of each previous day's activities the first thing

each morning. Therefore, decisions are based on facts, and

not on estimates. Decision-making becomes more effective,

as accurate and proper information is made available when it

can be advantageously used. In addition, computations and

calculations can be quickly and accurately accomplished if,

and when, they are necessary. Furthermore, reports preé

viously desired but not available because of complicated com-

putations, and delays occasioned from putting more pressing

work first, are now made feasible and can be routinely pre-.

pared. In short, management decisions become educated

decisions based on the right kind of information accurately

and electronically prepared when needed.’

(2) Selection and evaluation refer to the process

whereby the various activities and functions of a bank can

be differentiated, analyzed and then appraised. This can

 V—v #1 wt

1These benefits were listed by Gerald L. Phillippe,

comptroller of General Electric, in a presentation to the

Sixth Annual Data Processing Conference of March, 1960,

entitled, "What Management Really Wants from Data Processing,'

and reported in "Data Processing Today: A Pro ress Report,

American Management Apsociation's Report N94 4 , pp. 7-13.

I
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be done by looking at each activity separately, by looking

at pairs of similar activities, or by viewing all as a whole.

Studies can be made to determine the strengths and weak—

nesses associated with a particular service. Steps may

then be taken to eliminate the weaknesses and make that

service more productive and profitable. The extent and

area of risks may be defined and assessed. Plans and

prOposals may be tested in advance by use of mathematical

-models simulating realistic banking situations, thereby

averting costly mistakes. As a result of these and per-

haps other considerations, management personnel can improve

their decision-making ability and receive stimulus to their

thinking and creativity.

(3) Business planning, as discussed previously, has

reference to the long-range, integrated plans of the insti-

tution as a whole. It is primarily oriented toward the

future and planning for growth, expanded services, improve-

ments and progress in general. By making the computer

center an adjunct of management and not solely just another

accounting tool, it can become the "nerve center" of the

cOmplete business operation. . .

(4) Business intelligence "assumes not only the col-

lection and processing of information, but also its proper

selection and evaluation through a business information

system. . . . [This] process leads to a new and superior
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form of intelligence which can be interpreted, retained, and

applied.";

The foregoing discussion is not intended to infer that

machines can be substituted for the human element in manage-

ment. On the contrary, "automation is one of the critical

areas where management must manage."2 This same idea is

somewhat aptly expressed by Mr. Fiock when he states:

The new computer way requires skill, better planning,

more precise control; the potential gain is great,

but the price of failure is dramatic.3

It becomes evident from the foregoing that profit

maximization requires that management information be made

available by (l) coordinating the capabilities of the

machinery system with good planning, (2) designing a func-

tional and proper organizational structure, (3) instituting

a suitably designed system for data flow and processing,

and (4) providing a means of measuring the performance of

the combined system of men, machines and information.

Internal Qgganization

The internal organization of many banks will probably

be changed because of increased use of automatic equipment.

For the larger bank, an effective implementation process

I...—

1Ibid., p. 13.

2Diebold, op, cit.

3L. R. Fiock, Jr., "Seven Deadly Dangers in EDP,"

Harvard Business Review, XL (May-June, 1962), p. 88.
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will require cutting across traditional department lines.

Middle management may resist such changes, and some ill

feeling may result. The effect will be to slow up the EDP

program temporarily or to reduce its effectiveness. Some

departments will be combined with others, or will become

largely staff organizations with the responsibility of

planning Operations rather than carrying them out. The

operations function will likely grow in importance and

require delineation and elevation, as more and more banks

realize the importance of proper systems and procedures.

As banks become highly integrated, there will be

fewer levels of administration between senior and Junior

management. This will result from the fact that, as depart-

ments are combined or their functions changed, fewer func-

tioning departments will require supervision. In turn,

employment, promotion and progress of new men entering a

bank may be influenced. In some cases it could enhance

promotion chances, while in others the reverse may be true.

In any case, it appears that methods of training top-level

management will need revision, or new methods will need to

be devised. This results from the fact that fewer inter-

mediate-level supervisory positions will need to be filled,

and that EDP supervisory personnel will require training

not previously needed. For'example, EDP supervisory and

computer operating personnel may need training in accounting

systems design as much as they need bank Operations training

and experience.
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Dangerg,of Implementation

As indicated earlier, good planning requires more

than Just buying adVanced design and highly sophisticated

machinery. 1;. R. Fiock, Jr., suggests that business men

are not aware of some of the dangers involved in setting

up and evaluating an EDP system. He implies that both

time and money have been wasted because of what he terms

"Seven Deadly Dangers in EDP."l These seven points of

Mr. Fiock both amplify and summarize the preceding material.

1. Poor procurement—-The implication is that elecé

tronic equipment is bought because of the near magical

results reportedly received from its use, without due

consideration being given to the cost of realizing such

results. Once bought it may not be efficiently utilized;

it has far more capability than is usually used. Or the

equipment may be purchased because of the "boss's" desire

for a new prestige symbol, because of someone's whim, or

the desire to be among those first in the field. These

reasons, Or any others like them, are not sufficient.

"A well-planned management improvement prOgram should be

the only incentive to spark an acquisition."2 This recog-

nizes the need for proper planning through feasibility

 

1Fiock, Jr., Op, cit., pp. 88-96.

2Ibid., p. 90. See also Gardner M. Jones, Electronics

in Business, M. S. U. Business Studies (East Lansing: Michi-

EEETEEEEE‘fihiveraity, 1958), pp. 39-h2.
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studies, adequate preparation, and consideration of organ-

izational elements, costs, machine capabilities and so on,

as well as of hopedefor results.

2. Ignorance of procedures—~This implies that most

executives do not recognize the limits, capabilities or

shortcomings in their present methods. Mr. Fiock states:

Full computer potential will never be reached

until blissful mis-impressions of present policy

execution are shattered.

O O O O 0

If you are gOing to take the step, yOu should

accept the fact that over 80 per cent of the

getting ready is self-analysis and planning.1

Costs of present methods of Operation have risen

at the average annual rate of 15% for the past

10 years, according to the Federal Deposit Insurance

Corporation. Furthermore, until each bank reaches

its maximum of efficiency and knows its exact costs,

it cannot evaluate properly the comparative cost

of any other system. The majority Of dollar savings

that have resulted where automated equipment has

been installed, have been the result, not of new

hardware, but, of systems and procedures im rove-

ment at the time Of installation andficould have been,

achievedpwitEOutflthewnew machinery. (Italics mine.)2

3. "Service" over "control"--Some companies have

 

 
 

employed computers on a "service" basis while others try

to establish a "control" network. Service involves selecting

equipment and paying rental costs. A control network is

predicated upon the basic principle that "all of the

various functional controls are fabricated into a single

Operations control system for the entire facility."3

lIbid., p. 90.

2Pike, op, cit., p. 93. 31bid., p. 91.
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The service approach is becoming increasingly recognized as

a danger. Says Mr. Fiock:

If it sets its sights on a control network, upper

management should skim by the interesting speci-

fications of computers. Internal circuitry can be

fully exploited by technicians, but only manage-

ment policy direction can set the goals to be

attained within apparticular organization. This

fundamental often eludes management long after

installation.1

4. Middle-management resistance-~Mr. Fiock declares:

"Every aspect of an effective EDP installation appears as

an unwarranted--indeed ominousv-intrusion to middle manage-

2
ment." He then lists the following reasons why.

1. Computer prOgramming for a control network demands

precise, written definition of all instructions--

from basic policy to clerical instructions-~many

of which were previously verbal.

2. The mere presence of so much staff activity is

disturbing to the functional manager. He will

not voluntarily seek the specialized service of

outside staff peOple.3

In discussing these reasons Mr. Fiock contends that

staff activity may subject the middle manager to unsympa-

thetic outside criticism, and that unwarranted scrutiny of

his detailed procedures will result from staff analysis.

He fears exposure by magnetic tape storage making full

review of his functional area possible. Thus, he fears

that "false" conclusions may be drawn without being able

to offer a defense. In this regard he also feels a sense

of misgiving because he must make advance commitments and

will not have an opportunity to reconsider each decision

.‘_.‘

113351., p. 91. 2w” p. 91. 3Ibid., pp. 91-92.
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personally as it is made. (The fact that he was not

capable of such reconsideration previously does not alter

his present anxiety.) The middle manager also fears loss

of control and has an irrational resistance to change.

Primarily the latter stems from fear of self;indictment

for having lived with inefficiency so long.

Regardless of the fears and misgivings on the part

of the middle manager about EDP and his relationship to it,

there does seem to be a valid reason for apprehensiveness.

Many of the functions previously performed by him will be

relegated to the "mechanical brain." This could result

from the management-by-exception principle being carried

to the point that computers apply decision rules. If,

and when, this occurs, other means must be develOped for

giving experience to top-level managers, for part of their

training ground would disappear.

‘Present computer development, and especially its

current application to data processing in banks, does not

warrant the fears indicated in the foregoing discussion.

This stems from the fact that EDP centers are now more

.likely to be viewed as mere service centers, as only book-

keeping departments with new machines (a danger in itself).

For example, one banker has stated that the centralized I

EDP center of his bank is a service organization operating

within an organization. Its primary and practically sole

function is to process the bookkeeping activities of the
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bank's various Offices and branches.1 However, if the capa-

bilities of electronic data processing equipment are fully

exploited, especially as new innovations and improvements

now visualized become a reality, and full system inte-

gration is developed, middle management will face an almost

inevitable shift in power and status and may eventually

largely disappear. If full system integration is not made

possible, then one must admit that banks cannot attain full

EDP utility.

5. Inadequate staff--The implication here is that

the computer is Just another machine, that existing methods

are worthy of confidence and that present personnel are

qualified to operate it. The fact is that EDP is more than

"Just another machine:" it is a completely new approach to

data processing requirements., As a result, competent and

qualified personnel will be needed. One writer has stated:

Perhaps the most important requirement imposed on

a firm by the introduction of EDP equipment into the

data processing activity is a new kind of expertness,

that of the "data processing specialist."

This man is not primarily a computer programmer

although he must know computer programming, he is not

primarily an operations research specialist although

he must have an understanding of Operations research,

and he is not primarily a computer designer or manu-

facturer although he must be familiar with the prob-

lems and capabilities of the computer designer and

manufacturer. All these skills are likely to be

required for the introduction of a new data proc-

essing system and they must be brought together for

one common purpose by*a proJect leader cognizant of

the considerations involved. While he must have a

real understanding of all the technical areas Just

1Personal interview, op. cit.
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mentioned, the really new skill with which the data

processing specialist is concerned is that of the

Operational impact of machines on management of all

levels, employees not directly concerned with the

machine, the computer operators themselves, and per-

haps the general public for certain firms. It is

these man—machine relationship problems which this

specialist must be prepared to solve.1

For their EDP centers, bank executives have selected,

trained and utilized experienced bank personnel, peOple

familiar with banking and its Operations. The person

directly in charge is usually a member of top-level

management. However, as bank automation continues to

expand, additional qualified men must be found to staff the

develOping EDP centers. Two statements supporting this

view follow:

It is one of the paradoxes of automation, that,

the more we entrust our work to machines, the more

urgent it becomes to find the right human beings

to handle them. . . . The success of a data proc-

essing installation depends at least as much on

what goes on outside the computer as what goes on

inside 1t.2

Good intelligent people were never more needed,

.. nor less available. There will be fewer Jobs for

"bodies," but more Jobs than applicants for "heads."3

6. Poor staff location-~This refers to organizational

structure. Mr. Fiock discusses control from both the

operating man's viewpoint and that of the controller, stating

that their views are divergent and that perhaps a hedge

1Postley, Op, cit., p. 78.

2J. Allen, "The Selection and Training of Computer Per-

sonnel,” J. H. Leveson (ed.) Electronic Business Machines

(London: .Heywood and Company, Etd., 1959). p. 7.

3"Projection 62," Business Automation, VII (January,

1962), p. 63.
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produced by splitting the methods and programming staff into

two groups might be a good temporary solution.

In the writer's Opinion the viewpoints of the Operating

man and the controller are not gg,divergent as to require

a hedge and a splitting of methods and programming staff.

It would appear, in fact, that if the viewpoints suggested

here are so narrow and divergent, neither officer is con;

tributing his full effectiveness to the enterprise's prog-

ress, and might well be replaced. A bank, to be profitable,

requires unbiased consideration of both aspects. The tem-

porary solution advocated here is no solution at all; it

would only foster a continuance of short sightedness and

narrowness of viewpoint. New concepts, in order to be of

maximum value, must be instituted in such a manner as to

take full advantage of the benefits to be derived from

them. If they are not going to be so instituted, then those

methods which have been used may well be continued, prob-

ably with modifications. EDP is costly; by continuing- the

older methods, high costs associated with EDP would be

averted. New machinery, especially expensive electronic

equipment, cannot be economically Justified as a mere sub-

stitution for older machines. To utilize effectively the

capabilities and capacities of EDP equipment, drastic changes

from "worn out" thinking will be required. For example,

John Postley has said:

To achieve the real benefits that await us from

these machines, it will be necessary to uproot
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organizational relationships and responsibilities

which have been develOped over many decades and

even centuries.l

7. Evaluation on the bias-~Many evaluations are made

by people responsible for the machines. Thus, regardless

of whether the installation is a good one or a bad one,

the reports are favorable. Mr. Fiock also lists some

traps to avoid.2 Avoid measuring performance through cost-

saving analysis alone. DO not fall for easy-tO—figure

measures of EDP efficiency. A look at base rental or

purchase price alone does not tell much. Consider the

environment. Do not be misled by machine representative's

reports of feasibility and over-all results.

From the foregoing it is apparent that there are

pitfalls to installing an EDP system without first giving

consideration to the many problems involved and then for-

mulating plans and procedures to be followed. Definite

goals should be established and a competent organization

then set up to direct all the bank's activities toward

their achievement. Where different concepts of control are

involved, they must be resolved and developed on a fully

coordinated basis.

Additional Implicatiogp

Innovations of the nature of electronic computers are

likely to have a far-reaching effect on every segment of

-_‘ -_‘

1Post1ey, op. cit., p. 116. 2Fiock, op. cit., p. 950



 

267

our economy: on governments, industries, and individual

institutions, as well as individuals. For the banking"-

institutions, and especially those installing EDP equip;

ment, the changes will be great.‘ For example, it haS'been-

said by one banker, "Automation isn‘t Just plugging in a

fancy new machine full of transistors and diodes; it is a

whole new way of life. Don't underestimate the changes

it will bring to bank operations."1

Changes indicated by this quotation cannot take

place without a number of repercussive implications. A

few of the implications for banking will be discussed in

this section.

ng Services

Competition drives banks to continue expanding

the range of services. Bank managements must, therefore,

consider that the range of banking services will be

widened, with bank customers eventually receiving not only

additional services, but cheaper, faster and more accurate

services. Economy will result because of reduced service

charges or because they have not been raised. An indication

of new services envisioned are "on the Job banking, check;

credit, payroll preparation, check summarization, freight

lflElectronic Banking," Business Review, Federal

Reserve Bank of Philadelphia (May, 1952), p. l#.
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"l and others. Note some of the servicespayment plans,

already being planned:

Merchandise Bank in Chicago;-Complete payroll service

to outside firms and bank reconcilements for business firms.

First National Bank of Chicago—~Electronic bookkeeping

systems for its correspondent banks and accounting services

to its corporate customers.

Mellon Bank of Pittsburgh-~Electronic processing

service to more than 400 banks in its immediate area.2

Michigan National Bank-~Check account reconciliation

services for commercial accounts, and electronic data

processing services for correspondent banks.

The First Wisconsin National Bank in Milwaukee--

”First Tronic" financial record-keeping services for small

businesses, professional men, and families. '

Waterbury National Bank in Waterbury, Connecticut--

The Automated Accounting Center of Connecticut was Opened in

January, 1961. Services include "perpetual record" inven-

tory maintenance, time-card analysis, regular bookkeeping

and account reconciliation service, payroll computation,

and the like. Forecasting of the seasonal demand for small

business products and market analysis studies will also be

possible.3

 '—-

lKuhns, op: cit., p. 52.

2"Automation Answers," Compiled by NABAC's Technical

Division, Auditgram, XXXVIII, No.1 (January, 1962), p. 36.

3As reported by Hoey, op. cit., pp. 106-107.
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George W. Dick makes the following statement in this

regard: - -

“Despite the truly remarkable achievements of the

past 15 years in computer technolOgy, we have managed

thus far to barely scratch the surface. . . . By 1970

We can provide, through electronics, the means to give

man virtually complete control over the manner in

which his business is conducted--not Just on a day to

day basis, but far in advance, and the remoteness of

data sources will be at worst a minor problem.1

Increased Shift Work

Because electronic equipment is too costly to stand

idle, shift work should increase. Much of a bank‘s daily

Operations can be processed and made ready for the next

day by operating the equipment through the night.

Revised Communications

Communication methods will require revision, with

"transportation" of reports and bank operating information

increasing in importance. Banks with a number of Offices

and/hr branches must develop effective courier systems and

communication systems between the EDP center and the out-

lying units. As improvements and progress continue to be

made, integration will become more of an accomplished

fact. As this takes place, methods may be devised whereby

complex networks for data flow and information transmittal

1George W. Dick, "EDP: Still in Its Infancy," The

Commercial and Financial Chronicle, CXCIV (July 6, 1961), p. 3.
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will largely replace the need for actual physical transfer of

checks prior to account updating. (See Figure 20.)_.Regular~

means of transportation could then be employed for subsequent

check transfer, since the need for speed would be diminished.

Copperative Efforts
 

For many bank managements new problems will arise

because of the necessity for some sort Of computer;sharing

scheme. Forms must be made compatible with the require;

ments of the Joint equipment facilities. Organizational

structures will have to give effect to reliance on an

”off-premise" or independent data processing center.

Cooperation with the other banks using the shared facilities

will have to assume proportions not experienced with other

banks previously. A degree of system uniformity will have

to take place, and as stated earlier for office and branch

banking firms, satisfactory transportation and communication

systems will have to be devised.

- Each of these requirements presents an obstacle to

computer sharing for small bank managements. Therefore,

at the present stage of development, it is highly unlikely

that a large number of smaller banks will readily Join in

a computer sharing venture. Rather, it would seem that

electronic bookkeeping machines will become more popular,

and where necessary, data processing centers employing
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this type of equipment will be developed. (The example

given earlier of the Joint processing center established~

by three banks in Michigan illustrates the use of these

,machines.) However, as future developments unfold,.

new innovations will require smallerrbank managements j

to utilize the capabilities of fully automatic equipment.

Failure to do so could possibleresult inja gradual

withering of smalletown banks, or more prObably, their

absorption by larger banks‘whichdo use more efficient

methods. It may well be that present bank managements

will be unable to change their outlook sufficiently

to permit participation in cooperative ventures. In

such an event,_amall bank change-over will have to.

await assumption of management positions by a new gene-

ration.

Questions Of Merger

Some bankmanagements may find additional induce-

ments for mergers and consOlidations because of elec- '

tronic computers.: A computer system requires volume

ito Operate efficiently. The fixed expense nature of

costs associated with an installation would result.in

lower unit costs as volumes increase. Therefore, be-

cause of the huge capacity of a computer, it seems that

mergers and consolidations will become more attractive.
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This also may be part of the answer as to why a bank

ranked 50th in deposit size nationally at the end of,

1960 was ranked 61st at the end of 1961.1: Definitely

the drOp in this bank's relative position (the bank

gained substantially in absolute deposit-amounts)

was caused partially--and primarily-shy mergers of

other banks, but were these mergers partly because

of automation? One may speculate that, in the future,

this could be true.

\ Bank mergers have increased during the Post-

World War II period. Certainly, automation is not

the only reason. Robert Marshall has said:

Basically, the current bankémerger movement

reflects the adaptation of commercial banks

to changing economic conditions, particularly

through the acquisition of ”ready--made" bank-

ing Offices.2 .

"Acquisition of 'ready-made' banking offices"

and the reduction of unit operating costs through '

increased volume, processed by_an electronic computer

system, could quite conceivably increase the number of

mergers and accelerate the trend in bank mergers.

Smaller banks, with limited capital, and yet faced

—_

1This particular bank was the Michigan National

Bank of Lansing, Michigan, although other banks would

have been similarly Changed in rankings.

2Robert H. Marshall, "Bank Mergers and the Nature

of Competition in Banking,".The American Journal of

Economics and Sociology, XX (October, 1960), p. 31.
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with the possibility of being forced into largecapi-

atal expenditures for automatic data processing equip?

ment (it has been estimated that "every bank will

Jump--or be pushed-~into automatiOn by 197O"1), might

well seek an agreeable merger relationship with a

larger bank already using an EDP system. Another

size bank that would look withfavor on merging

with smaller banks is the bordereline bank, the bank

not quite large enough to economically employ an

individual system of its own, and yet with too much

volume for its present data processing system to

handle adequately.

What about the smaller bank? Must it eitherl

Join in some computer sharingscheme or merge with

others to produce enough volume to.warrant a computer

system? Except for banks isolated geographically,

it would appear that all banks must take.steps tot

compete economically with others. This will probe

ably involve some form of semi-automatiOn or auto-

mation. The only alternatives seem to lie in either

more effective administrative control or increased

service charges to the bank's customers.: Reasons

supporting this view'are summed up quite cOncisely

1Richard R. Kraybill, "Hard Facts About Hardware,"

Banking. LII_(September. 1959). p. 8“. - ' .
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by K. S. Axelson.

The long upward trend of bank profits now shows

signs of faltering. Aggregate net earnings of

the 100 largest commercial banks began to decline

last year; profit margins have been shrinking for

a much longer time. Steeply mounting costs,

tighter competition, and the growing complexity

of bank Operations are all increasing the press

sure for more effective administrative control.1

In addition, the banking industry has been going

through a period of rapid change. More and more banks

will be forced to compete in the capital market for

funds. To do so, histories of stability and'good

earnings records will be required-~earnings which can

reflect a rate of return on capital funds more in line

with that of commerce and manufacturing than has been

reflected traditionally.2

As capital requirements increase, as competitive

pressures mount, and as data processing loads become

heavier--and more costly--for existing machinery sys-

tems to handle, the merger route may look increasingly

desirable to more and more banks.

Uhionization

The bookkeeping chores of banking institutions have

long been considered rather monotonous, low-paying and

tedious. Other clerical bank Jobs do not fare much better.

 

I

1Axelson, Op. cit., p. 55. 2Ibid.
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Proof machine Operation, signature verification and check

sorting and filing, in fact, most of the activities of what

is usually referred to as "the back office" are relatively

routine and exacting in their nature. So too are the teller

operations, even though the routine becomes varied to a

degree because of frequent teller interrelations with‘

banking customers. Thus, the repetitive, exacting kind

of work most bank employees are required to do does not

produce a high degree of self-satisfaction. Neither are

bank Jobs generally considered other than as lowspaying.

Therefore, except for one maJor factor--the high incidence

Of women employees and their relatively rapid turnover—-

present banking personnel practices and pay scales make

banks ripe for union pressures.

As banks convert to EDP equipment some of the Jobs

referred to above will be done by electronic machines.

A new type of personnel--machine Operators, programmers,

and so on--will be needed to Operate the various pieces

of equipment. New technical skills will be required, but

many of the same characteristics associated with earlier

manual methods will still prevail. The work will continue

to be repetitious and exacting. It must be so, simply

because of the nature of banking's requirements. To a

large extent, monotony, boredom and tediousness will only

be shifted from one method of Operation to another.

.1

Bankers contend that the newer methods and the
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switching of former"bookkeeping“personnel to other jobs will

often result in Job upgrading with higher status and bigger

pay checks the result. Alan Purdy, on the other hand, has

stated that: "Increased union organizational activities

must be considered."1 Although he says that all arguments

can be countered, unions are likely to contend that a

general down-grading of Jobs is taking place, that Job

insecurity will be increased, and that technological unemé

ployment may result.2 If Mr. Purdy's reasoning is accepted,

it provides the first of two reasons why there is a

possibility that, as banks introduce electronic equipment

to bank data processing requirements, union activity among

bank personnel may become more pronounced. If Mr. Purdy's

reasoning is not accepted, it seems reasonable to assume

that his quoted assertion is still valid, simply because

of banking's reputedly low pay-scale for its clerical

employees.

The second reason is associated with the personnel

required for staffing an EDP center. The peOple required

are relatively highly skilled technicians. Hence, a longer

period of training is required and a more permanent type of

employee results. Where women were predominant with manual

methods, men will predominate with machine methods. The

women who do become skilled and are employed as computer

technicians are more likely to be "career women," and,

lPurdy, op. cit., p. 14. 21bid.
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like the men, will be more inclined to seek permanent

employment. Thus, not only are skills different, but the

employment outlook of the people involved is different.-

Hence, as the ranks become filled with qualified personnel,

as a new career group of machine operators evolves, it is

only logical to assume that unions will make an effort to

organize these groups. The result of bank automation,'

therefore, may be for greater union activity with bank per;

sonnel, rather than less.

Uhionization will take a long time in coming, however,

simply because of the nature of persons in these Jobs.

Generally, they have conservative, pro-business outlooks.

But, given persistent agitation, and with an increase in

the more permanent type, technically oriented, employees,

(less resistant to organization, but still not too susceptible)

in time, metropolitan banks, at least, probably will become

organized--particularly if technical peOple remain in short

supply for an extended period.

Legal Implicatiqng_

Computer use also gives rise to some legal implications

for management. For example, for income tax purposes, what

constitutes suitable "books and records?” What measures

must be taken to assure adequate information for Internal

Revenue agent examination purposes? Section 6001 of the

loan Internal Revenue Code stipulates that the Revenue
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Service may require any records to be kept which it finds

necessary. An official of the Internal Revenue Service

-has stated, "specifically, we anticipate that the regulations

will require the retention of a historical type of general

ledger with written account names."1

IRS Requirements. "Tax records" were defined by IRS

chief Caplin and reported in the !@;;_Street Journal of

February 28, 1962. Companies using data processing machines

should provide four basic kinds of information as follows:

Such systems . . . should be designed to write out

at regular intervals totals of various accounts, such

as those coverin income, expenses, inventories and

fixed assets. @e asks] also that supporting docu-

ments be kept readily available by account classi-

fication, both for current and prior years' activ-

ities; and that companies further have on hand

"clear and concise" explanations for agents' use

of how their systems work. 2

The question naturally follows: Will compliance with

Internal Revenue Service requirements prevent full utilization

of electronic equipment capabilities and thereby be a source

of additional cost? Or, stated differently, if full equip-

ment utilization is planned, can Internal Revenue Service

requirements be met? Present methods, with periodic print-

outs, and with printed records now being produced and

retained, probably meet the requirements. With a fully

A“

1Statement made by Dean Barron, Director, Audit Divi-

sion, Internal Revenue Service. See "News Features,"

Journal of Accountanc , CXII (December, 1961), p. 23.

2
6 flall Street Journal (Midwest Edition), February 28,

19 2.
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integrated system and with elimination of intermediate

steps and detail records, the answer does not seem so

obvious. For example: (1) Where employee-pay-records are

maintained by banks as a service, is there any danger of

loss of withholding tax, expense, compensation and other_

tax data normally stored on magnetic tape?’ The possibility

exists, but where original payroll cards and records are.

maintained, account and amount reconstruction from these-

records is possible. However, where oneline time clocks:

and other devices, activated by employee identification

"slugs," feed directly into computers, no such reconstruction

is possible. (2) Where payments between firms are made by

book transfers of bank balances~(i.e., revenue for one

client, expense for another), 18 loss of tax data a possi-

bility? Probably not, for although tape-record loss might

occur, clients still have original documents. (3) In

cases where banks' functional expenses are derived from

allocation and re-allocation, and identity of expense is,

lost as far as original expense is concerned, is there any

danger of loss of suppOrt data? Possibly, as at present

this allocation appears on worksheets. If allocation is

done by machine, where would it appear, if at all? The

answer depends on the degree of intermediate detail which

machines are programmed to print out in the allocation

process.
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Regulatory_Agency_Reguirements. Probably of greater

concern to banks is their ability to comply with the require-

ments and regulations of the various governmental agencies

which supervise their operations. For in no other business

or industry is regulation and supervision by government as

comprehensive and far-reaching as it is in banking.1

Banking institutions are subject to both federal and state

governments. All come under supervision of the Comptroller

of the Currency, and member banks are subject to the Federal

Reserve System and the Federal Deposit Insurance Corporation.

State chartered and state member banks are also subject to

state bank supervisory authorities.

Because of banking's economic and monetary importance,

and because the public interest requires sound banking,

"governments now must supervise all activities in which

banks engage since these activities usually bear upon the

deposit function."2 Consider the following:

1. No other business creates money . . .

2. No other business enterprise is charged with the

responsibility of holding and protecting the

peOple's money.

3. No other business assumes the obligation of paying

on demand the debts it owes. The greater part of

a commercial bank's debts are payable on demand,

and the remainder are payable on brief notice.

4. In no other business is the ratio of capital to

debt so low as it is in the banking business.

1See Chapter XXI, "External Controls," Principles

of Bank Operations, op. cit., pp. 321--334. See speci-

fically p. 321.

2

Ibid., p. 323.
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In the case of banks, the capital ratio may be

as low as ten per cent or less. ‘

5. The economic well being of the country is closely,

directly, and continuously dependentupOn day-to-

day operations ofbanks far more than on the

activities of other businesses and industries

In the light of the foregoing it is understandable why

controls are imposed and examinations are required of our.

banking institutions. Questions remain, however. How

flexible are control, record-keeping and examination require;

ments of regulatory agencies? Will some cost saving tech?

niques made possible by electronic equipment be made unusable

by these requirements? The answers seem to be that needed

flexibility, if it does not exist, will be provided--with

apprOpriate controls, of course, as state legislatures

are clarifying doubtful points of issue through legislation.

It also seems likely that such governmental agencies as the

Federal Reserve System will become fully automated, and

will, in turn, require that all checks processed through

Federal Reserve banks be magnetic ink encoded, at least

as to routing-transit number symbols and amounts. This will

eventually "force" use of magnetic ink encoding on most

banks, and could entail use of amount and account encoding

equipment, a unit of an EDP system. As to cost savings,

they may not be reduced, but neither may they be increased.

1Ibid., p. 323.
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L4ability_for Coding Error. Another legal question

concerns the liability for wrong amount encoding, either for

over or under the proper amount. For example, assume that

an incorrectly coded amount causes an important check to

be rejected because of alleged insufficient funds. The com-

pany issuing the check misses out on a large contract and

sues for damages. Which bank, if any, is liable? Is it the

bank originally receiving the check and encoding the amount,

or the bank on which the check is drawn? It is generally

agreed that the responsibility for the error restswith

the bank making the coding mistake, but where the check has

passed through a number of banks there still is the problem

of identifying the bank doing the encoding.

Legal Questions in Sharing Facilities. With computer

sharing, management is faced withadditional legal questions.

Three of these pertain to the validity of presentment at an

Off-premises processing center and have been listed by

John Clarke as:

1. Because checks drawn on the bank or banks using

the processing center would be sent directly

to the processing center in order to save

time, would valid presentment of the checks

occur so as to form a basis for charging

prior parties in the event of dishonor?

2. Insofar as member banks of the Federal Reserve

System might seek to acquire proprietary

interests in organizations owning or leasing

equipment to be used by several banks, would

the provisions of Section 5136 of the Revised

Statutes and Section 9 of the Federal Reserve

Act stand in the way of the acquisition?

3. Because, in the case of a processing center

used by several banks, records relating to

i»
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customers' accounts would necessarily be entrUsted

to a legal stranger, would a participating bank

thereby be breaching any duty to its customers

to maintain the confidentiality of those records?1

Answers to the first two questions are not entirely

clear._ Where states have jurisdiction, some have enacted

legislation, or modified existing laws, to clarify the" .

situation and permit full use of data processing facilities.

It seems likely that the remainder of the states will do

likewise. Where federal law is concerned, Mr. Clarke states:

Section 5136 does not inhibit the right of national

banks to participate with other banks in owning pro-'

prietary interests (other than by way of stock owner-

ship) in organizations, other than partnerships,

formed under local law for the gurpose of Operating

cOOperative processing centers.

After further discussion of legalities involved,

Mr. Clarke concludes:

It will thus remain for the banks to select the

appropriate format for such an enterprise, after counsel

has, on the basis of local law and any applicable federal

law, advised as to the range of choice that is available.3

, The answer to the third question seems to be that "the

problem of confidentiality does not constitute an appreciable

obstacle to the use by any bank of the services of a cOOper-

ative processing center.“4

.___A

1Clarke, op. cit., pp. 532-533. Additional articles

that have appeared in The Business Law er are "Mechanized

Check Collection," page 989, and "Automation, Forged Checks,

and the N. I. L.," page 1008, of the July, 1959,1ssue, and

"Computers in the Banking Industry," page 111 of the

November, 196i, issue. is .t ,‘

21b1d.‘ p, 5gb, 3Ibid. 4ibid., p. 5A7.
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Auditing

When electronic equipment was first applied to the

data processing needs of business organizations, writers

on the subject of auditing began theorizing as to what the

effect would be on conventional control techniques and the _fl

customary "audit trail" which had been available for auditing

purposes. Since experience was for the meat part lacking,

the views presented had to be predicated on auditing prac:

tices of the past as applied to existing machinery systems,

and on knowledge obtained from EDP feasibility studies.

These views were stated in general terms and usually coin-

cided with or were between two divergent viewpoints. One

view held that auditing would be revolutionized within a

few years; the other, that computers would have no effect

at all upon auditing problems.

Many problems associated with auditing were anti-

cipated, as they were with the application of punched card

systems to data processing needs. To date, most have not

materialized to the extent nor in the magnitude and com—

plexity that was feared. (There are probably a number of

reasons for this, but primarily, these are two. First,

business managements have been cautious, perhaps to an

extreme; they feared loss of control and loss of information

through machine error, as well as loss of methods, familiar

and dependable, which they had deemed indispensable. They

wanted to move gradually into the new systems and techniques,
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and make sure that such losses did not occur. Bank manage-

ments were satisfied, generally, with the results from their

older systems, but they were not satisfied with the time A”

and effort necessary to produce them. Therefore, they wanted

EDP to provide faster and more economical processing of

routine work, and still provide information and reports

grown customary with long use.

Auditing requirements have also had an effect on the

transition process from one data processing machine system

to another. Robert Swartz lists four consequences: (1)

Improved internal control, (2) preservation of internal

results, (3) self-checking circuits in business computers,

and (4) acceptance of EDP by management.1

The first effect, improved internal control, emphasizes

the importance that auditors have long placed on internal

control as a generally accepted auditing standard relating

to standards of field work. Auditors, both internal and

independent offered encouragement and exerted pressure to

see that internal contrOl measures were strengthened and

improved.

The second, preservation of internal results, stems

directly from the auditors' requirements for an audit trail.

Whether or not such internal results are necessary is prob-

lematical (with adequate control measures), but at the out-

set, auditOrs wanted to assure a continuity of traceable

_ -.-_L

1Robert G. Swartz, "Now--The Effect of Auditing on EDP,"

N. A. A. Bulletin, xLIII (September, 1961), p. 16. r
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information. Auditors also insisted that computer systems:

incorporate their own internal controls, that selfechecking‘

circuits and other checks be made an integral part of data

processing computers, the third effect listed by Swartz.

Without such circuits, auditors could not satisfy themselves

as to the results produced by the machines.

The fourth effect follows from the first three. As

mentioned earlier, managements feared loss of control from

utilization of EDP systems. Their'fears were allayed somee

what when control requirements, insisted on by themselves

and auditOrs, were incorporated within machine circuitry

and data processing systems. Thus, the conversion to EDP

did not represent an abrupt break from known controls and

techniques, but a relatively smooth transition made possible

by a series of insisted-upon controls and check measures.

The second reason why anticipated auditing problems

have nOt materialized to the extent at first feared is that

machinery systems design has been evolutionary, progressing

from machinery systems of the past to those of the present

in a step-by-stepprocess. This does not mean that some of

the machinery itself has not been revolutiOnary, but that

full computer capacities have not been utilized, and that

accounting systems development tended to require many of

the same steps and controls associated with previously used

systems. ‘

Because of the mitigating effects produced by the



' . 288 .

evolutionarywprocesses“ofwmachinewsystem8"and”the“requirement

for extensive "controls "by"managements-'and'auditors, auditing '

of bank records where EDP systems are in"use has been con-

ductedminwmuchwthe'sameMmanner“as‘itiaszriothoxcomputer

use. Some familiarity with equipment and operations of _

EDP systemshas been required of the auditor, and certain

techniques have had to be modified slightly, or designed,

to make them suitable. But, relying on equipment and internal

controls and the printed reports which managements have

insisted upon for their purposes, auditors have been able

to employ techniques that have allowed them to reach satis-

factory conclusions regarding operations and bank financial

condition by either auditing "around" or "through" the

computer.

Currently, computer systems seem to be entering a new

phase. As experience has been gained and machinery relia-

bility improved and known, greater confidence has been placed

in the equipment by its users and they are now beginning to

develop more highly integrated processing systems and are

eliminating some of the detail previously provided by "hard

copy" print outs. For example, note the following: ‘

. . . the computer's true potential for integration

of data processing and automation of source data is

just beginning to be tapped. As this trend accelerates,

auditors are concerned that more and more hard copy

will become unnecessary to the management information

structure--or even disappear altogether. A handful

of executives are already complaining that the record-

keeping demands of their auditors and of state and
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federal agencies are hamstringing the efficiency of

their data processing systmul'

“ Auditors now caution that requirementsofthe auditors

are not their own, but thoseimposedeythe validinterests

of other groups. Companies still need records to report to

these vested interests. For example, records are necessary

to show customers that their accounts are accurate and to'

provide reference information concerning these accounts

when it is requested. A second need for records stems from

examination requirements of government supervisory agencies

and revenue authorities.a A third reason for adequate records

is to show to stockholders that management is doing a credit-

able, honest, and responsible job. Nevertheless, as inte-

gration becomes more of an accomplishment, new challenges are

likely to be encountered by both the internal and external

auditor.' Basically, these challenges seem to fall within

two categories, those usually referred to as internal control

and audit trail.

Internal Control

Internal control comprises the plan of organization

and all of the coordinate methods and measures adopted

within a business to safeguard its assets, check the

accuracy and reliability of its accounting data, promote

1Axelson, "Management and the EDP Auditor," Management

Controls, Ix (April, 1962), p. 94.
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Operational efficiency and encourage adherence to pre-

scribed managerial policies.1

Defined thus, internal controls are established to

accomplish three major objectives. First, it is intended

to assure that the accounting function provides complete,

reliable, accurate and current information. Second, it is

intended to assure that management policies and directives

for prOper conduct of the operation are being complied with;

and third, internal control is intended to act as a protection

device against error, carelessness, inefficiency and fraud.

The use of electronic machinery for bank data proce

essing has not changed the internal control requirements.

But, the means employed to provide such control have had to

be modified and changed, in some cases. For'example, the

basic concept of the division of duties and responsibilities

as a measure of internal control has not been materially

affected, but a change has been required in the manner in

which this concept is applied. _

First, with EDP, centralization of the accounting active

ities has taken place. The data processing activities of a

bank using EDP are concentrated in a single area and may be.

separated entirely from the remainder of the banking activ-

ities. *Therefore, a division of duties within the accounting

activity does not exist to the same extent as it has pre-

viously. However, a division of duties and responsibilities

__

100mmittee on Auditing Procedure of American Institute

of Certified Public Accountants, Statements on Auditing Pro-

cedure, No. 29 (October, 1958), p. 3 .
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is maintained, as the functions of the EDP center are not

only separate from others of the bank, but also, duties of

individuals within the center are divided. For example, the

programmer should not also function as the console operator.

Thus, the EDP center, functioning somewhat in the capacity

Of a service organization, becomes a processor of data, and

not an originator,vand an individual given the~responsie

bility of "instructing" the machine on what to do with.

informatibn introduced into it does not also function as

the "introducer." Furthermore, transaction data does not

originate with either the "instructor" or "introducer,"

but originates Outside of the computer center. -

By separating completely the origination and proc-

easing of entries, internal audit controls should be

strengthened. The internal auditor will be in more of a

position to audit the entire system and spend less time in

checking detailed documents and figures, thus making his

services amenable to management and the furthering of its

objectives. However, vigilance will not be any less essential,

but less time will need be spent on tracing individual trans?

actions and more time spent on improving controls, refining

procedures, and developing better techniques.v

Second, there has been a shift of internal control pro-

cedures from people to machines as machines take over more

of the actual data manipulation activities. The latter is

made possible by effectively utilizing the controls built



292 .

into the equipment by the manufacturer; as well as those

incorporated into computer programs by systems design and

programming. ‘

C. E. Graese has divided the controls in electronic "

systems into four basic categories. They are: (l) built-in

controls, (2) program controls, (3) inputéoutputchntrols,,

and (4) operating controls.1 Each of these is important in

[the internal control effectiveness of an EDP system. Some

are provided as a part of the machinery construction, others

come about as a result of systems design, programming and

operating procedures. By providing timely assistance during

installation and conversion activities, the auditor can

assure adequate and effective control measures being built

into the system.

Agfiit Trail

‘

A major area of concern to bank-records auditing per-

tains to the possible reduction, and perhaps elimination,

of an audit trail. Basically, the reason for this concern

lies in the increasingly integrated systems banks are

employing. Indicative of the challenges which may face an

auditor is the use of sequential processing which eliminates

many of'the intermediate hard-copy journals previously

available with other systems.

' 1C. E. Graese, "Auditing Electronically Processed Data,"

Management Controls, IX (June, 1962), p. 98. .
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The use of a random access system provides a differ-

ent kind ofa challenge, as the original source  data  need

not be arranged in anyflogical sequence for processing:

Thus,even~thOugh a listing"of information as intrcduced'

into the computer system is available,a specific transaction

would be difficult to examine fully. , '

A third challenge to the auditor lies in the possi-

bility of reduced hardscOpy report preparations, with only

exceptions data being printed out. Because of the nature

of checking account and other financial activity require-

ments, this may not be of as great concern for banking

firm auditors as it could be for those of other business

organizations.

For example, Michigan National Bank's present pro-

cedures do not eliminate the audit trail. Reference to

individual depositor account balances and transaction data

is necessary. Therefore, daily journals are printedéout

which provide not only reference infOrmation, but also a

means of tracing individual transaction data from source to

ledger accounts and final reports. Thus, account analysis

and transaction tracing, although a little more difficult

‘than previously, is still possible. However, as equipment

integration increases, fewer hard-cOpy reports may be

prepared-respecially at intermediate processing stages.

A fourth challenge to a bank auditor lies in the use

of wire transmission of data from local office or branch
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banks to a central processing center. Where collection points

are scattered through the country, examination of sufficient

competent, evidential-material inf-support “of“thefinal sumary

report couldibe~a problem. Once'againy'though,'state'banking‘

laws may restrict the geographical area considerably more

for banks than for other businesses. ,

Another area which may become of more concern in~the-

future is the use of direct input equipment. As yet, new

developments such as onsline connected teller and window-

posting machines provide records of transactions that are

subject to control and examination for accuracy and for audit.1

But, as source documents are eliminated by data processing

methods of other industries, banking may devise ways of

providing even checkless banking. Who knows? Elimination

of source documents could be a challenge to auditors in

general business Operations, but could it also become a

similar challenge to bank auditors?

To date, loss of audit trail has not presented any

unsurmountable problems for bank auditors. Where audit trail

might become lost or obliterated, machine capabilities, sup-

plemented by machine, program and system controls, have been

utilized to provide assurance that transaction data has not

been accidently or fraudulently changed or destroyed. Per-

haps the paramount reason, though, is because bank manage-

ments have felt a continuing need for basic reports and

1See pages 279 to 28# where these devices are dis-

cussed in greater detail. '

__;
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records. Auditing staffs, too, both internal and independent,

have stressed the importance of adequate record keeping“for ,

meeting the various reporting requirements of a banking insti-

tution, and have originatedimeasures and methods to exploit

the attributes of EDP equipment; Where intermediate records

are-eliminated, program checking methods provide assurance

that "auditing around," or "auditing through" the computer,

where coupled with input and output information, will give

satisfactory evidence of a transaction's propriety. It

appears, therefore, that in banking, at least for the pre-

sent, the loss of audit trail does not present problems

which the auditor cannot cope with. As to the future,

it is certain that difficult problems will arise. They will

present new challenges to the auditor and require new skills

and ingenuity of him. By increased knowledge of and reliance

on machine capabilities and control techniques, it is a

valid assumption that competent, qualified auditing skills

will be developed to meet these challenges.

Auditing_0bjectives and Problem Areas

With the exception that internal auditing is concerned

with appraisal of administrative and operating performance,

internal and external audit objectives, generally speaking,

are the same. The particular responsibility of auditors is

to determine:
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1. That all transactions of a business that are

recorded on the books of account are legitimate

transactions--thatthey have substancein fact,

- and

2. ThatWthesetransactionsmhave'been posted correctly

. and~properly summarized and interpreted so as*to

“reflect"the true Operations and'financial cone

"""ditions of the company: ‘This is essential as

an"aid“tO”management”planning“and”decision'and'

to accurate-reporting to directors, stockholders,

"‘breditors, and other interested parties.

The objectives of auditing thus defined will not

change regardless of the type of accounting tools that

are being or will be used.

In the normal demand-deposit bookkeeping operations

with acomputer, checks and deposits are received from outs

_side sources and original control totals established. Proofing

operations must verify these totals, or correct them where

tellers'~errors have been made, and establish the validity of

figures to which posting journals must prove. In addition,

the daily or periodic trial balance figures must prove to

the general ledger, which is controlled outside of the data

processing center. This routine provides a system of checks

and balances, not only on the information being fed into the

machine, but also on the accuracy of machine processing and

information being received from the machine system.

The principal areas of the processing center where

the auditors' problem appears greatest are:2

1Alexander 8. Simmons, "The Electronic Computer and the

Work of the Internal and the External Auditor," reprint of a

talk given before the Motor City Chapter of the Systems and

Procedures Association, p. 2.

2The principal areas presented here are from

Edward T. Shipley, "The Auditor's New Tools," Auditgram, XXXVI

(January, 1960), p. 5.



_ l. The input mediae-Input can be reoeived by the comb

puter from~magnetic'tape readers, paper tape readers, punched

card readers, or the console keyboard. “In some cases, from‘

more than one of these at once; 'This area is probably most“

susceptible to error and requir s the greatest degree of con-

trol, especially when it is recognized that the high speeds

of computer Operation compound errors at“a tremendous rate.

2. Memory-unit-;Control of input media will control

storage facilities.

3. Arithmetic or logical component-eThis area is sub;

Ject to programming. Therefore, the auditor is concerned

with the adequacy and accuracy of the programs introduced.

h. The output devicesQeOutput can be in the form of

magnetic tapes, punched paper tapes, punched cards or

printed reports and schedules. The output record can be

used to check the accuracy of the preceding steps.

5. The "control area"--This is not a component part

of the machine, but an integral part of the system.

In summary, it may be said that auditing objectives

do not change simply because of a change in data processing

methods to an electronic computer system. Auditing tech-

niques, however, may change, but in this change, control

characteristics built into the machinery and the internal

control concepts built into the data processing system become

aids to the auditor. Where verifiable records are "lost"

or the audit trail becomes.dim, the auditor can place great
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reliance upon the machinery to perform without error, and

where the basic records are in written form prior to input

and after output, auditing techniques need not change as

auditing around the computer is then possible. ‘

Many of the modifications in practice have actually

produced a more satisfactory audit than previously.1 This

may be due in part to the fact that, under automation, _

organization lines become blurred. As a result, the auditing

function and all bank operating functions assume a closer

relationship than ever before.

1Graese, Op, cit., p. 101.



CHAPTER IX

IMPLICATIONS OF FUTURE DEVELOPMENTS IN BANK

DATA PROCESSING TECHNOLOGY

~Previous discussions, for the most part, reflect some

of the problems and practices which already exist or are cur;

rently taking place. Additional changes are bound to occur.

But, inasmuch as electronic equipment costs are as high as

they are, automation progress in banking should proceed at

a deliberate, orderly pace. This should moderate the adjust-

ments necessitated by conversion to electronic data proc-

essing systems and lessen their impact upon bank managements

and personnel, and banking customers. Nevertheless, promises

for the future are exciting, and adjustments will likely be

constantly required.

A definite possibility for the future is greater inte-

gration of data processing activities. This merely means

that source data will be more and more recorded in machine

readable form as a by-product of original entry. All further

processing will then be automatically handled without inter-

ruption of the continuous flow of data within the machine

system, or without manual intervention. An example is

299
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furnished by savings account windowéposting machines which.

are controlled by, and operated in;line with, an electronic

computer. H

Another possibility is the combining of different

accounts for the same customer. Thus, savings, loan-and).

deposit balances might be maintained in a threeeway account

with one monthly statement and with inter-transfer between

each restricted only by credit line and savings balance

limitations. Or, perhaps deposit and loan accounting may be

combined into one "customer acoount."u '

There is still another aspect of demand deposit accounts

which may change the basic approach to the entire area of

bank check operations. This is the possible reduction, and

perhaps eventual elimination, of the check handling burden

for which present electronic check equipment was designed.

Examples of this approach include the discontinuance of pay-

roll checks in payment for services to employees of the

Valley National Bank of Arizona. Instead of issuing a check,

the employee's personal checking account is credited and an

earnings report given to the employee. Many other examples

of similar or slightly modified plans could be given." For

instance, the Union National Bank, Wichita, Kansas, has‘a

plan whereby employers arrange with the bank to credit pay-

rOll payments directly to the accounts of the recipients.

This plan has proved mutually advantageous to the bank,

which has gained deposits, and to the participating employers,
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who are spared the expense of issuing individual payroll

checks and reconciling a payroll checkingwaccount. By per-

mittingwthe employee one freereposit and one free withdrawal

in each~two¥week period (a usual pay period), no additional

expense accrues to him. Thus, he can withdraw the entire

amount credited if he so desires.1 Evidently such plans

also have the sanction and approval of the American Bankers.

Association. The following originally appeared in Newsweek.

If the American Bankers Association has its way,

the weekly paycheck will become an anachronism. The

ABA has unveiled a program which permits a company -

to meet its payroll with a single check to a single

bank. The bank then credits the wages or salaries

directly to each employee through an account in the

bank of his choice.

ABA figures the plan has something for everybody:

For the employer, it reduces payroll-processing

costs. For the employee, it is convenient, saves

time and assures safe deposit of pay. (He has the

option of not participating.) For the bank, it

means firs crack at a host of new depositors and

borrowers.

The plans mentioned above suggest an important payroll

check elimination possibility for a number of institutions

and firms. It involves direct posting to employee bank

accounts without checks being issued. An example of how

it might work can be illustrated by using Michigan State

Chiversity as the employer, Michigan National Bank (an EDP

user) as the bank, and Michigan State university's faculty

_

T *7

1Hoey, op. cit., p. 110.

zhpainlegg Payday," from "News From the World of Busi-

ness," Reader's Digest, LXXXI (July, 1962), p. 194.
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and staff as employees.

_ In place of individual payroll checks, the employer

wouldrsendvthewbank"a*magneticwtape"containingwnames,ebank'

account'r-numhers‘; and deposit amounts of its'wemployees. A

transmittal document and a check for the total amount would

accompany the tape. With its electronic computer the bank

would‘up;date the individual account balances by posting~

from the magnetic tape. If desired, the one check could

even be eliminated by designing the transmittal document as

an authorization to transfer funds from the University's

account.

On a larger scale, the same idea has been considered

from time to time by the Social Security Board and other

government agencies. Bank accounts in the vicinity of

each beneficiary wouldbe credited with payments rather than

issuing millions of checks annually.1

Another plan which would further eliminate the use of

checks involves the charge side of a person's bank account

instead of the credit side. According to this plan, busi-

ness organizations, the bank, and their mutual customers

arrange for all purchases from the participating businesses

by the customer to be charged to the bank. The bank, in turn,

charges the person's bank account. At the end of the month,

1Hoey, op: cit., p. 111. It is also stated that, accord-

ing to the Social Securit Bulletin of the U: S. De artment of

Health, Education, andewelfarey XKTV (January; 1961 , p. 1,

approximately 1h million checks are'currently being issued each

month to recipients of Social Security benefits.
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or whenever during the‘monthrcycleabilled statements are

mailed,~avbank*statement~is“mai1ed,'accompaniedwhywevi-

dence of charges which have been paid by the~hankvtosbusi-O

ness organizations and charged to the individual's account.

Thus, for a slight fee, all purchases, as well as*payrcll

credits, appear on one monthly statement. The plan elimi-

nates the need for personal "bookkeeping” (except for

incidental cash items), and bank reconcilement (assuming

no additional checks need be written). Through this medium,

the banking industry can.add another "convenience package,"

a mark of modern America, to the long list already available

from the nation's numerous industries.

Other examples of modified check use were given in

an editorial of the December 31, l959, issue of the American

Banker. Two examples were quoted from this editorial by

Mr. Hoey; the first of these is as follows:

It may one day become possible to collect checks by

telepicture presentation, with the necessary routing,

account number, and amount information being furnished

instantaneously by teleprinter, to permit immediate

collection of funds subject to later forwarding of

the actual items., Presumably, the right of charge-

back would provide ample protection to the banks

concerned in the case of forgeries, etc.1

The dollar amount of items in the process of clearing

and transit collection, called float, creates an additional

source of expense to a bank. The above method of immediate

collection of funds would practically eliminate this cost,

as well as check "kiting."

__

.7 W

11bid., p. 112.
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. The 'second'"'example""speaks“of' further-centralization

virtual elimination of check transitwprotiemsx“

f Probably the ultimate . . . would be a single~“

national records center where the checking accounts

of all depositors in all banks would be maintained“‘

onwgiant~computers,‘and*to~whichvimmediate“access

could be had from any point in the nation; ‘If'

positive identification of check cashers could be'

established from electronic credit cards or like

devices; and accounting records, the risk presently'-

‘inherent in cashing checks for unknown parties would~

be largely eliminated, and it might then not even be~

necessary for the paying banks to present checks to

the drawees, or for the latter to return them to the

issuers, except where specific items were required

as proof of payment or for like purposes. This

final step, if it could be achieved, would com-

pletely eliminate the growing physical burden of

check collection as we know it today, all paid items

simply being sorted and filed at the bank where pay-

ment was made. If desired, the data contained in

depositors' statements might be expanded to show

the accountFnumber or other identification number

of the casher of the check, which information could

readily be included in the telepicture presentation.1

Williams Kuhns expressed a possibility similar to

last one quoted.‘ He said:

It is even conceivable that banks, linked electron-

ically across the country, could introduce some scheme

for t ansmission that would drastically reduce the

need for shuttling paper checks back and forth. Just

as checks largely replaced currency lOO‘years ago, we

may see checks being largely replaced by magnetic

impulses within the next five to ten years. ‘

The quotations just given portray possibilities which

are far from being realized at this time. They do illustrate,

however, that progress which has been made up to now is

only a stepping-stone to greater achievements in the future.

Many innovations which foreshadow their coming are now being

__‘

1Ibid., p. 113. 2Kuhns, op. cit., p. 52.
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developed; others are but in the minds of men.' Research

expenditures have been increased tremendously. In 1928,

for instance, $100 million was spent for technological

research. In 1962, the expenditure will reach $7 billion

or more. Furthermore, these figures are only for research

in new technologies, new products and new processes for

the civilian economy.l

Computer technology is moving ahead rapidly. Where

vacuum tubes were previOusly used, transistors are now

common. Mentioned now as replacements for transistors

are molectronics, elements of microscopic size. "The

implication is that computers having these microscOpic

elements may become small and economical enough for usage

in most any bank, except the very small."2

In a very interesting article dealing with computer

development possibilities within the next ten to fifteen

years George w. Dick has written:

The coming generations of computer components will

be smaller and smaller—-and capable of greater and

greater speeds.

We used to talk in milliseconds for thousandths of

a second; then in microseconds for millionths of a

second. The speed ranges of existing developmental

components today Operate in thousandths of micro-

seconds, or for convenience what has been labeled

as the nanosecond range. A nanosecond is one bil-

lionth of a second; . . . one nanosecond is in the

1Charles B. Laing, "The Future of Electronics in the

Office," The Office, LV (January, 1962), p. 80.

2"Melectronics and Computer Center Deemed Si nifi-

cent to Automation," The American Banker (August 2 , 1959),

p. 9. i ‘E



306

same prOportiOn tO one second as one second is to

31 years, 8 months, and 1h days.1

D. A. Buck and K. R. Shoulders also write of advance;

ments that may possibly be achieved in computer size. Con-

sider the following summary as reported by Gregory and

Van Horn:

The era Of assembling numerous individual parts

in a computer is drawing to a close. An alternative

is to make part or all Of a computer in a single

process. One suggested method is vacuum deposition

Of electrodes onto blocks of pure silicon or ber-

manium and subsequent diffusion into the block to

form junctions. A second method is vacuum deposition

of magnetic materials and conductors to form magnetic

core memory planes. Vacuum deposition Of super-

conductive switching and memory circuits is a third

method that will make possible the printing Of an

entire computer. Vacuum deposition through a mask

is expected to make circuit elements as small as

A millionths of an inch wide. If achieved, cryotrons

might be printed so small that 500 billion would

occupy only one cubic inch. Much work remains to be

done to make a shoebox size computer, but the chemical

reactions tested here appear to work and are a step in

the direction Of microminiature work. 2

With the circuit becoming the basic element for design,

rather than the tube or transistor, power requirements

will continue to be drastically reduced, thus permitting fewer

and fewer circuits as well as increased speeds.3 Storage com-

ponents will also be reduced in size as this element of

“——

1George W. Dick, Op. cit., p. 22.

2Gregory and van Horn, Op. cit., p. 621. The reference

concerns Buck and Shoulders, An Approach to Microminiature

Printed Systems," in Proceedings of the Eastern Joint Com—

Euter Conference (New YOrk: merican Institute of Electrical

nsineers, 1959). pp. 55-59.

3Postley, Op. cit., p. 122.
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computer technology is likely in its infancy. "Magnetic

cores so small that 200 to 300 decimal numbers could be

stored in the space occupied by an ordinary sewing thimble

have been developed."1 Thus, with continued developments

in circuitry, storage, and so on, the suggestion is made

that "computers may become small enough to hold in one

hand and so inexpensive that they could be given away as

souvenirs to every visitor to a processing installation."2

Each of the develOpments mentioned above-would add:

impetus to utilization of electronic equipment-by banking

institutions. However, account posting is only ene part

Of the clerical and paper handling task of banks.‘ Theree

fore, if computers were almost costless, the problem of

check handling, transporting, clearing, and so on, would

remain. Unless, Of course, the elimination Of check trans-

fer from one locality to another, as mentioned by Hoeyand

Kuhns, became a reality. When both possibilities become

actualities, the largest clerical jobs which banks now

have will have been eliminated.

Data processing progress should also see a trend to

more condensed information summaries rather than lengthy

reports. Thus, printing loads and storage space require-

ments for volumes of paper will be continuously reduced.

Printing devices will continue to be improved and printing

1Ibid., p. 125.

2Gregory and van Horn, Op. cit., p. 614.
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speeds will beWpushequp“a d upfas needed: ”For'exmmple,

electrostatic,'chemical‘and"msgneticwprocesses,fpossitiy"

ccmbinedeithwphotographis”recordinngechanismsy”may"-

enable printing copy at the phenomenal rate of 10,000 lines

per minute or more.1-

AnOther area receiving attention by~experimenters is

that of audio-speech  recognitiOn by machinery. As yet, how-

ever, there have not been "any successful (in the senseof

being useful) examples of equipment in action with the'

capability automatically to recognize audible speech."2

An idea of the present status of computer technOIOgy

compared to what it can and probably will become, is expressed

in the views of George Dick. He says:

In computer methodology, we are on a plateau of

advancement comparable to that reached by the auto—

mptive industry when cars beganto achieve general

acceptance.

Up until now, and with only certain reservations,

'the electronic computer has been a tool to be brought

into play only after the basic groundwork has been

done by pencil-pushing, by manual effort. The data

processing system is fed facts and figures collected

and compiled with little help from the computer it-

self.

By coupling the computer with advanced equipment

for data acquisition, data gathering, data collection,

data and information communications, display and con-

trOl or guidance, we will create a "turnpike" network

for the flow of data traffic.3 ~

'The quotations cited above provide an insight into

the number of changes, the extent, and the rapidity with

._‘

vrr r—‘r—vr—ri w—r

{lPostley, Op. cit., p. 136. 2Ibid., p. 137.

3George W. Dick, Op, cit., p. 3.
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which changes in computethechnolo yea e takingwpdacex _Cer-.

tainly,~changes now envisioned will not take place overnight..

‘Yet, asWinnovations are introduced, benefits will be realized.

Aggressive, far;sighted managements will be quick tOWexploit.

new device capabilities to the benefit of their institutions.

However, with each change will some adjustments and need for

further changes. .The implication for bank managements,

therefore, is that change is not only essential for'progress,

as such, but that change to newer methods and techniques

is essential for survival. This does not imply that there

is only one suitable data processing system and that all

banks must adopt it, but it dOes imply that whatever system

is used, it must be amenable to developing requirements of

bank Operations and bank management information needs; it

must recognize that yesterday's concepts and methods will

not serve the needs of today, nor today's Of tomorrow.

Probably one Of the most important requirements of the

present is that the data processing system be able to fur-

nish information regarding possible alternative courses of

future action for decision-making purposes. The processing

of bank data and documents by high-speed electronic equip-

ment is now an established fact. By one method or another,

more and more banks are utilizing semi-automatic and auto-

matic machine systems. As equipment improvements continue,

the evolutionary process Of expansion, growth and develOpment

. will present new and challenging situations. Sufficient
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quantities of timely; accurate}“pertinentWandweasilywunder-

standable information must be available if decisions leading

to improved Operations and profits are to be made.



CHAPTER X

SUMMARY AND CONCLUSIONS

Modern equipment now being utilized by banking insti;

tutions is a far cry from.primitive instruments and methods

employed by bankers of old. The evolutionary process from

the one to the other is interesting and replete with examples

of mants ingenuity in devising’machines and systems to aid

in the performance of his tasks. Notable among these are

the efforts of such men as Babbage, and the principles

develOped by him, principleswhich later played an impor—

tant part in electronic computer develOpment; Jacquard and

his use Of punched cards, and the utilization Of this prin-

ciple by Hollerith to produce punched-card tabulating machines;

Burroughs and others, in producing the adding machine, in

Consequence of which many innovations and devices have been

produced to aid man in his computing and paper handling

endeavors. Bank data processing machinery currently in use--

conventional bookkeeping machines, electronic bookkeeping

machines, punched-card tabulating machinery systems, and

electronic computers-~incorporate many of the basic ideas

generated by these and other pioneers.
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_The“eventual userof electronic data processingfmachinery‘

by banking institutions has required additional'pioneering~

efforts: The basic unit, and the first to be produced was

the‘electronic“computer,'a‘remarkable‘feat'of“engineertng~

accomplishment.. Primarily because of anxiety over a mounting

flood or checks and rising costs, Shortly after the modern“

computer became a reality, the banking industry began to

explore the possibilities of electronic data processing for

the check handling and demand deposit bookkeeping activities

of banking., A few banks made the pioneering efforts by

experimenting individually, or utilizing the services of

qualified research institutes. Initial steps were taken to

determine the feasibility of EDP equipment for bank data

processing, and eventually, pioneer installations were made.

The real impetus, however, was given the prOgram by the

American Bankers Association through its special committees.

Their work eventually led to finalization of magnetic ink

character recognition (MICR).

MICR provided a uniform method of check imprinting for

subsequent machine handling; it made possible a single

machine-sensing approach to document reading. This was a

giant step forward. Equipment manufacturers, agreeing to

the MICR program and a single approach to check processing,

devised special check handling equipment capable of reading

magnetically encoded documents, converting the coded information

to machine language, and recording it in a form suitable for
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computer input. To properly encode checks, checkprinters

were required to revamp check imprinting tolerance require-

ments. To speed up transfer of checks through the banking

system, virtually all banks are being required to pre-encode

checks with transit-routing symbol numbers.

Additional computer peripheral equipment has been

developed, and less costly computer systems have been designed

and introduced to provide computer facilities for a wider

range of banks. Some data processing systems used by banks

are semi-automatic in their operation, but even these pro;

vide a measure of automation which allows even the smaller

banks to cope with the challenge of a growing volume of

I checks. Thus, regardless of the equipment which a bank might

use, the efficiency of check handling and data processing has

been accelerated.

As computer technology has been advanced, additional

banks have made feasibility studies and then started the

conversion process to an electronic system. Since operating

circumstances vary widely, each computer system installed

must be organized to meet the requirements demanded by

Operations and bank management. Specialized equipment has

been developed to meet these system demands. However, each

system is composed of the same basic equipment groups,

generally classified as input, central processor, and output

units.

Fundamental to the input group is'a document sorter-

reader-converter; the computer is the basic unit of the
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central processor, while a high-speed printer is the central

unit ofgthe output group. Operated in conjunction with these

basic machines are a number of other pieces of equipment, each

with its specific Job to do.

Systems design may require on-line or off-line operation,

or perhaps a combination of both, with individual machines

Operated either on—line or offvline, according to work

requirements. To show equipment versatility and adapt-

ability of machinery combinations, a representative number of

machinery systems were discussed in the course of this study.

Individual EDP systems have been limited to a relatively

few banks, principally larger ones. A much larger group, the

smaller banks of the country, do not find individual instal-.

lations economically feasible. Therefore, they are explOring

Joint computer facility sharing as a means of achieving the

benefits and advantages of EDP. There are a number of

difficulties and problems in Joint usage--some economic,

some legal, and some psychological~~which must be overcome

or reconciled before successful computer sharing installations

are a reality. Nevertheless, some method of Joint facility

utilization now holds promise for smaller banks.

Bank utilization of electronic equipment will have a

particularly profound effect on the peOple involved-—manage-

ment, personnel, auditors, and banking customers. For

management there are many implications, but the maJOr impli- ‘

cation is that management thinking must be geared to a
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continuously developing stream of new concepts and inno-

vations. Change will be the over-riding characteristic,

and managements must be alert to receive the optimum bene-u

fit from progressive developments as they occur. To assist

them in their function, electronic equipment will be used

more and more to provide accurate, upetoethesminute and

profiected_future information. As top-level management

relies increasingly on machine systems for information on

which to base decisions, and as policies and procedures ‘

become increasingly formulated in machine prOgrams, middle

management will decline in importance and in numbers.

Bankpersonnel must also be viable to change, as trans-

fer will likely result for a number of clerical employees.

As shifts are made, new skills must be developed for new Job

assignments. For any not re-assignable, or where a decline

in total personnel requirements takes place, unemployment

may result.‘ However, this possibility seems remote; skills

possessed by employees of departments being reduced or

eliminated are readily usable elsewhere. Furthermore, normal

clerical employee turnover is high. It appears more likely,

therefore, that getting a sufficient quantity of competent

personnel will continue to be a problem, rather than the

reverse. As normal attrition takes place, and as Operations

grow and services are expanded, opportunities for clerical

and data processing personnel should increase.

For staffing the computer center, data handling spe-

cialists are required.- Thus, personnel problems will
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center on obtaining staffs for new systems and adjusting

clerical forces to new equipment and new data processing

methods. '

Auditors, both those on a bank's internal_audit staff~

and those on the staffs of independent accounting~firms~

auditing bank records, must become familiar with EDP sys-

tems and equipment. They need to know what the machines,

can do and what they can not do, so that proper machinery

controls can be incorporated into an effective system of

internal control. They must adopt measures and methOds

which will assist in safeguarding the assets of banks

and reducing the possibility of manipulation and error.

The internal auditor must insituta procedures which_will

promote Operational efficiency andencourage adherence

to prescribed managerial policies. The independent auditor_

must also insist that sufficient evidential material is made

available to permit examinations and thus to furnish reports

and opinions regarding those reports to the vested interests

concerned. Both must work hand-in—hand to effectuate sys-

tems and controls which will permit full utilization of

computer capabilities, and at the same time, provide satis-

factory controls and an adequate record system.

Banking's customers will largely be influenced by EDP

through the services which they receive from their banks.

The variety and number of services should increase, and as

volumes increase, customer service charges should not rise
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measurably, if at all, but should remain relatively_constant.

Thus, "more for less" could well be the contribution of EDP

to banking's customers and to the economy as a whole.

At the outset of an EDP installation, costs of experi-

mentation, change, innovation, adaptation, and so forth,

prevent the realization cf any large savings or cost reductions.

The conversion periods are long and the equipment capacities

are not fully usable.~ However, some large banks, notably

the Bank of America, the original pioneer bank in-the use

of EDP, now indicate that their lengthy efforts are paying

off. Future costs can be controlled. Even with increased

services and anticipated check volume increases, the challenge

of the bank's paper problem can be met, service charges to

customerscan be held within reasonable limits, and profits

can be earned for bank stockholders. But, as present

challenges are reduced in their seeming enormity, new chal-

lenges arise. innovations now envisioned will give impetus

to new and important developments and changes in banking

methods. With these will come new pioneers, and the course

of prOgress will continue on and on into the future.

Regardless of what the future may hold, a transition

is now taking place which promises to lead eventually to

electronic computer use, through some method or another, by

all banks. This does not imply that all banks will employ

the same data processing system, for it does not appear

that there is a single system which can be uniformly applied
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to the banking needs of each and“every bank. Operating-“

circumstances of the more than 15,000 banks of the nation

are too varied. Accordingly, data processingsystems will

continuefto be designed to meet the particular record-keeping

needs and management requirements of each banking insti- -

tution. As a consequence, large banks will continue to con-

vert to, and utilize, individual computer installations. fl

Machinery system innovations and progress will make individ-

ual installations economically feasible for a growing number

of banks. For the smaller banks, methods now advocated for

Joint computer facility sharing will be explored further.

Therefore, as refinements and modifications are made,

co-owner- and cooperative-use problems will be resolved.

When all computer sharing prOblems for the smaller bank are

finally resolved, electronic equipment will become adaptable

for the use of all banks.
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APPENDIX A1

A. B, A, Numerical System

Approximately forty years ago the American Bankers

Association developed a plan for the numbering of all banks

in the country so that each bank would have a specific

identifying number. The plan, as developed, provided for a

hyphenated number (for example, 1-55 or 90-567). The digit

(or digits) preceding the hyphen, called the prefix number,

designates the city or state in which the bank is located;

the number after the hyphen, termed the suffix number, refers

specifically to one bank in that given area. Under this plan,

prefix numbers from 1 to 49 are assigned to cities which are

normally large centers of economic activity (1 for New Ybrk,

2 for Chicago, 3 for Philadelphia, etc.); numbers from 50

through 99 are assigned to states (50 for New Ybrk, 90 for

California, etc.). At this time the number 89 is not

assigned, and the number 59 is used for the territories of

Hawaii, Alaska, and Puerto Rico. The remainder of the num-

bers cover the #8 states. -The numbers of all banks are

listed in the Key to the Numerical System and in various

bank directories under authority of the American Bankers

Association, and the lisggng is revised periodically to

reflect current changes. '

Check Routing Symbol

To facilitate the handling and routing of transit items

through banks throughout the United States, a check routing

symbol plan was develOped by the American Bankers Association

and the Federal Reserve System during the 1940's. The check

routing symbol is the denominator of a fraction, the numerator

of which is the A.B.A. transit number assigned to the drawee

_ bank. The entire fraction is located in the upper right cor-

ner of the check above the figure amount line. The check

routing symbol, for example 4 8

12.5. or 912%.”

210 1 3

is composed of three elements.

ww— fi—v—vvr-

1American Institute of Banking, Section American Bankers

Association, Princi les of Bank 0 erations, American Institute

of Banking. 1955. Appendix, pp. 359-3 0.

2Current changes to reflect the 49th and 50th states of

Hawaii and Alaska are as follows: In 1959, number 59 was

assigned to Hawaii, 89 to Alaska, and 101 to territories and

dependencies.
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l. The first digit of a three-digit number (or the.first

two digits of a four-digit number) designates the Federal Reserve

district. Thus the 2 in 210 indicates the Second Federal Reserve

District and the 12 in 1243 indicates the Twelfth Federal Reserve

District. * . - '

2. The next-to-the-last digit designates the Federal

Reserve bank or branch serving the territory in which the drawee

bank is located. The head office is indicated by figure I.

Branches, if any, arranged alphabetically are indicated by

figures 2 to 5. Figures 6 to 9 are used (or reserved) to desig-

nate special collection arrangements. For example: The l in 210

indicates that the bank is served by the head office; the 4 in

1243 indicates that the bank is served by the Salt Lake City

Branch. In the Twelfth Federal Reserve District, figure I

stands for the head office in San Francisco; the Los Angeles

branch is 2, the Portland branch is 3, the Salt Lake City

branch is 4, and the Seattle branch is 5.

3. The final digit serves two purposes: first, it facili—

tates the separation of items which are receivable for imme-

diate credit from those which are receivable for deferred credit

(without respect to the number of days of deferred availability),

and second, it facilitates the sorting of items by states in

any case when that is convenient. .

If the number is 0, it indicates that an immediate credit

will be giVen upon receipt of the check by the Federal Reserve

bank or branch in time for that day's clearings; any_other

digit means a deferred credit without indicating whether it is

deferred one or two days. This information is most helpful

in separating city and country items. The final digit also

indicates, in alphabetical progression, the state in which

the drawee bank is located. Thus, in the number 1243, the 3

stands for Utah, 1 being used for Idaho‘banks served by the

Salt Lake City Branch of the Federal Reserve Bank of San Fran—

cisco, and 2 for Nevada.
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BANKING' S NEWEST NEIGHBORHOOD

A new neighborhood, consisting of forty-three 1/8 inch blocks, is starting

to appear across the bottom of the documents of the banking industry. Four

"families“ live in this neighborhood. The story of these four families, and

of their neighborhood, is the story of the new dimension of data processing in

the banking industry - the magnetic character - and its desire to be read, to

be recognized, and tosseserve the banking community.

To understand this neighborhood, with all its problems (especially over

property lines ,) is not a simple task. Each family, and its individual members

have particular goals, and particular limitations. So, first let us visit with

each of the families, meet its members, hear of its property line problems, and

try to understand what it takes to make a neighborhood such as this successful.
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Here is banking's newest neighborhood, complete with property

lines, showing the forty-three 1/8 inch squares it occupies.

THE AMOUNT FAMELY

At the right end of the neighborhood, living in twelve 1/8 inch blocks,

is the AmoImt family. Although made up of late arrivals to the neighborhood

(post-printed) the Amount family is always on the docmnent and all members are

always present. The neighborhood is tolerant about their "tardiness", and has

set up a code for all such late arrivals. When they arrive they can locate

their family from a starting position adjacent to a line 5/16 inch from the

right border of the document; or if their arrival is a bit shaky, 1/16 inch

to the left or to the right of that line. Any further deviation would be illegal.
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RIOIT EDGE OF DOCUHEIT

This picture of the Amount family illustrates their prOperty line, and

allowable deviation.

Since the neighborhood is based on forty-three squares, adjacent to the

5/16 inch border line, it can be seen that the Amount family always takes up

squares 1 through 12, and can be eaqaected to take up half of square 13 at times.

Since nobody wants prOperty they can't count on, the neighbors have granted

half of square 13 to the Amount family.

Lets meet the members of the family. First of all there are the twins,

Start .I' and Finish .I' . They live in squares l and 12 respectively.

Between them lives the rest of the family, the digits, 0 through 9 (in any

combination.) They occupy squares 2 to 11 in the family unit.
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Here's the Amcunt family portrait.

The Amount family digits vary on almost every document, but together

the family represents Imtold wealth, and is the most respected family in the

neighborhood.

THE TRANSIT NUMBER FAMILY

On the left end of the neighborhood, living in eleven 1/8 inch blocks,

is the original founder of the neighborhood, the Transit Number family. Being

a 1‘first family" in the neighborhood (pre-printed) , it is looked upon as a

pillar in the community, and as such is expected to abide by the same rigid

set of property line restrictions as does the Amount family.

The starting position for the Transit Number family is adjacent to a line

II-S/lé inches from the right-hand border of the document. Again the neighbor-

hood is tolerant of slight irregularities in property lines, and the Transit

Number family is allowed l/16 inch to either side of their starting position.

The family lives, therefore, in blocks 33 through 143, with half of block 32

reserved for the possibility of a shifting property line. '

-h-
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RIGHT EDGE OF DOCUI‘IEIT

This picture of the Transit Number family illustrates their property

line, and allowable deviation.

Let's meet the members of the Transit Number family. The twins, Start

I: and Finish I: 3 the Dash m 3 and the eight digits 0 through 9,

here again in any combination.
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Here's the Transit Number family portrait.

The Transit Number family's contribution to the neighborhood is one of

guidance and identification. The family represents the bank's "coat of arms"

throughout the country, and serves to insure the most rapid and direct return

to the bank from my remote origin. To accomplish this, family members addresses

39 ,IIO,IIl, and I42 represent the Routing Symbol and identify the Federal Reserve

District, and members 3h,35,36, and 3? identify the number of the individual

paying bank, as assigned by the ABA.

THE "ON US" PROPERTY

Between the Amount and Transit Number families there is a field of

nineteen 1/8 inch squares. This property, called the On Us Field, depends

on its two surrounding neighbors to keep their property within the Specified

tolerance limitations. At times the neighbors are lenient, and leave their

1/16 inch tolerance for the On Us Field to use. Sometimes they leave even

more. This cannot be depended upon, however, and so the On Us Field contains

itself within squares lLI through 31, and half of squares 13 and 32.
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This picture of the On Us Field illustrates the property lines and

available deviation.
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The On Us Field is dedicated to the paying bank. Its property cannot

be violated by other banks, and its very existence depends on this inviolable

right.

The On Us Field is made up of two family units; the Account Number family

and the Transaction Code family. Because they have as their common interest

the betterment of the bank, they exist in complete harmony. The result is a.

give-and-take relationship which has made their common boundary flexible and

variable according to the needs of each.

Let us meet the two families, and study their contribution to the neighbor-

hood.

THE ACCOUNT NUMBER FAMILY

The Account Number family is the most "personal" family in the neighbor-

hood. It prides itself on being meaningful to peOple, and even is memorized

by some who appreciate quick service at the bank. The family occupies the

left side of the On Us Field and although it is another "first family" (pre-

printed) in the neighborhood, it demands its rights to tolerance of 1/16 inch

to either side of its home base for those occasions when it is tardy.

I: 01-" LE. SU"'UII'¢-— oI/Is

I: U l'" BE SDOIIOIIIe—— IIOIIIIAI.

I: 0 L'" AB SDWDII'e— -|/|5

BANK SYMBOL

This picture of the Account Number family illustrates their property

line, and allowable deviation.

The Account Number family has property lines just as all other families

in the neighborhood, and must abide by them. Its right boundary is set by

the bank, however, and not by the neighborhood. Whatever its size, or es-

tablished right boundary, it still cannot extend into the Transit Number

family's half of square 32 except in the event that it arrives (pre-printed)

with the Transit Number family, in which case the two fields can occupy ad-

,jacent squares in complete harmony.

The membership of the Account Number family varies. Start Symbol II'

is always present, but the rest of the family can be made up of the digits

0 through 9, and the dash «I , or even by phantom blank Spaces.
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Here is a typical family portrait of the Account Number family with its next

door neighbors, the Transit Number Family. Since the two families arrived

together in the same pre-printing operation, they share a common property

boundary as previously described.
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Here again is a portrait of the same two families. This time, however, they

did not arrive together, but in separate operations, and consequently arranged

for the necessary tolerance between boundaries.

TIE TRANSACTION CODE FAMILY

Next door to the Account Number family, occupying the remainder of the

On Us Field, lives a strangely organized "phantom" family, the Transaction

Code. "Phantom", that is, because its importance to the community is al-

ways felt, whether the members of the family are present or not! Most of

the time, in fact, the family squares are vacant, but this tells the neighbor-

hood that the document is a check, drawn against an account, and is a debit

in the banking comunity.

When members of the Transaction Code family are present, they tell the

neighborhood other things. Sometimes they tell of deposits made (and the

number of checks in the deposit,) of debit memos or credit memos, of service

charges and a vast variety of other transactions (hence the name.) Each is

significant to the bank which the neighborhood calls home base.

The membership of the family consists of the digits 0 through 9, and

at times the dash I» . The symbols which are associated with the family

usually belong to the neighbors. The phantom blank Space, previously

mentioned, is also a very important member of the family.

The Transaction Code family sticks pretty close to the Amount family

in most such neighborhoods. They are usually seen together, and normally

arrive together in the neighborhood. When they do arrive together, they

share a common property line just as the Account Number family does when it

arrives together with the Transit Number family.
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Here are the two family units arriving together. Note that squares

13,1h, and 15 are taken up by the Transaction Code family in this

example, and that the 1/16 inch tolerance takes up half of square

16.

THE NEIGHBORHOOD CHARTER

Some concern had been registered by the families over property rights

when the neighborhood was first formed. The Amount and Transit Number

families were content with their property arrangements, but the Account

and Transaction families made several complaints over poorly defined property

lines. To correct these problems, a neighborhood charter was written and

each family's rights clarified. The Charter reads as follows:

 

Twelve 1/8 inch squares of property, 1-12, with tolerance of half of

Rightmost Square's right border adjacent to a property line 5/16" , plus

or minus 1/16 inch, from the right edge of the document.

 

Eleven 1/8 inch squares of property, 33-143, with tolerance of half of

Rightmost square's right border adjacent to a property line h—S/lé",

plus or minus 1/16 inch, from the right edge of the document.

 

Eighteen 1/8 inch squares of property, lh-Bl, and half of 13 and 32

 

Subject to 1/16 inch tolerance on either side of field to allow for post

printing in a separate Operation. When arrival is simultaneous with the

Transit Number family, a common property line can be used.

 

THE AMOUNT FAMILY

1.

square 13. ,

2.

THE TRANSIT NUMBER FAMILY

1.

square 32.

2.

THE ON US FIELD

1.

for a total of 19 squares.

THE ACCOUNT NUMBER FAMILY

1.

THE TRANSACTION CODE FAMILY

1. Subject to 1/16 inch tolerance on either side to allow for post- rinting

in a separate Operation. When arrival is simultaneous with the mount

family, a common property line can be used.

-8-
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APPENDIX C

LETTER TO NON-CONTROLLED ACCOUNT CUSTOMERS EXPLAINING PLANS

MICHIGAN NATIONAL BANK

Early in 1960, we will be using an electronic computer

and magnetically encoded checks in our bookkeeping system.

 

To aid us in our planning, we would appreciate com-

pletion of the enclosed questionnaire, to be returned with

the requested samples in the postage-paid envelOpe.

For a thorough analysis, it is important that the

samples submitted be exactly as they are received from your

check supplier, with related accounting forms attached.~

The information and samples you furnish will enable

us to plan for the easy transition of your account to this

new electronic system.

We thank you for your cOOperation.

(Signed) Eugene M. Wanger

Senior Vice-President
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APPENDIX D

ELECTRONIC CHECK HANDLING SURVEY QUESTIONNAIRE

Title Of ACcount:

1. Approximately how many checks do you use on this

account each year? . . . . . . . . . . .

2. How many checks do you presently have on hand? . .

. Approximately when do you expect to re-order

Cheeks? O O O O O O O O .0 fl 0 O O O O 0

L
A
)

H
H

 

 

A. How many checks do you normally order? . . . .

5. Who is your check supplier? _ h

6. Is the check part of a system or accounting machine

Operation? Yes. No.

If the answer is Yes, please check one of the

following:

a Burroughs e McBee

b N.C.R. f Hand-Posted System

C Remington Rand g Typewriter

d IBM h Other '

 

7. Do you contemplate making any changes in the design

or style of this check on your next order?

Yes

No

8. Are checks mailed in window envelopes?

. Yes

No H
H

9. Who in your organization is responsible for

determining the style and type of check used

by your company?

Name_,

Title _h_

Would you please complete and return this questionnaire

“tOgether with two samples of the check, related accounting

forms, and window envelOpe, if used, in the attached postage-

paid envelope.

Note: - Please check here if you desire a receipt

for the enclosed Checks.
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