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ABSTRACT

Electronic Data Processing 1ls one of the most signifif.
cant developrments in recorded history. Many commercizl
banks have conputers installed onrtheir premises or lease
.computer time from a service company. A significant proporé'
tion of the installed systems are underutilized both in <the |
nunber of applicatlicons progremmed and total computer run-
times. This is a result of bank mansgement's ignorance of

electronic data processing characteristics and the subse-

guent poor and incomplete planning.

A commercial bankihg firm shouid egtablish electronic
dats processing feasibility study machinery on a permenent
basis. The creation of a permanent staff of Jjunior bank ex-

.'ecutives should ensure intelligent plarming for future com-

af  puter system requirements and profiﬁable expansion of exlsting
i? data processing capaoity. An information library, reqﬁiring

- little expense, should.be maintained to assist staff members
...to keep abreést of data processing developments. The staff
i.assignments should be in addition to departmental assignments
£7 _t° ensure a continual, yet inexpensive, welding of banking '
'i'functions with computer technology on a prectical basis.

| This staff should evaluvate the bank's present system
iiibf data processing and then establish a systems analysis ap-
:q:proach to evaluating future electronic data processing re-
:Fguirements'and systems. Profitability will be determined
'f}argely by a commercial bank's establishments and apvlicatlon

cof such a system's approach.



CHAPTEE I

COMMERCTAL BANKING

The function of banking in the Worid is an enormous

money governing device which affects all commerce and indusw

try from international levels down to localized rural areas,
The influence of banking over commercial processes in highly
:ﬁ, industrialized nations such as the United States, Great 7
Britain, and Western Germany is pronounced.. Unless this ine
fluence is checked and limited, as in the United States, it
;E becomes burdénsome and onerous.

"Banking" is a rather ambiguous term. It 1s neceséary
;.for the purpose of continulty in this study to confine the
i'application of electronlic data processing feasibility Tac-
” tors to one type of banking institution in the Unite& States.
;_The largest group of banks which operate under the same setb
fﬂof control restrictions are the U, S. Federal Reserve member
" state and national commercial banks. Approximately 85 per
_zbent of all commercial bank credit was efrfected by member
.;Eommeroial banks in 1966 and this figure has held fairly

1

;speady for the past 30 years.~ The Federal Deposit Insurance

}dbrporation insures deposits in virtually =211 commerclal

i 1Federé,l Reserve Bulletin, Board of Governors cf the
‘Federal Reserve System, Washington, D.C., June 1966, p. 850.




Eéﬁks in the United States (242 state banks excepted in 1963)
“up to a $15,000 1limit, and exercises supervisory authority

1 Ssince Federal supervision isg all per-

:'over insured bahks.
  vading, thié study can be applied to almost all state char-
.tered~bommeroial banks.

Commercial banks are uniéue:in one important aﬁtributé.
They are repositofies for demand deposits., All checking ac-
counté of commercial concerns and individusls are demand de-
posits.. In effect, commercial banks issue bank notes {the
promise of & bank to pay money on demsnd) to demand deposi-
tors in an amount egual to their deposits. Bank notes are
really credit instruments but commercial banks may "lend
their credit,® so to'speak, and thus create a large part of

the funds utilized by borrowers, Demand deposit "money" cre-

atlon results from the deposit, lecan, redeposit, reloan pro-

cess repeated ad infinitum.z The Federal Heserve limits the
percentage of demand deposits which banks may loan by re-
quiring that minimum deposits (reserve) be maintained. BRe-
serves are vault cash (sinbe 1960) and deposit balances held
at the respective Federal Reserve Banks (there are twelve).
Alsé, a smaller percentage reserve ig maintained for sévings

or "tLime" deposits.3

1Carter H. Golembe, "The Present Structure of the United
States Commercial Banking System," The Bankers! Handbook, ed.
William H., Baughn and Charls E. Walker (Homewcod, 11l.: Dow
Jones-Irwin, Ine., 1966), pp. 1009-1010. '

2Ibid.

3American Institute of Banking, Principles of Bank Qp—
erations (New York: American Bankers Assoc., 1955), pp. 339-
0. _
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A bvank cen ralse additlonal reserve funds (1) by sell-

ing securities, (2) by borrowing reserve (Federal) funds fronm

other banks, or (3) by borrowing from a FPederal Reserve Bank.+

Number one 1ls self-~explanatory. "Federal funds?® denote re-
serve balances held by banks ig excess of requirementé. These
funds may be drafits drawn on a Federal Reserve Bank and helé
by & nonbanking institution. The interest rate rarely ex-
ceeds the current Federal Reserve District Discount Rate

(loan rate to member banks).zr Traditionally, country banks

are more incliped to have excess reserves‘than are city banks
because the latter have easlier access Yo short-time sécurity
markets and deal in larger sums which mske closer attention
to thelir continual investment more profitable. Federal Re-
serve banks loan funds to member banks at a discounﬁ rate;
this sburce is curtailed or shut off if RBeserve banks desire
to tighten credit_or is made easily available if Reserve
banks follow an easy money policy.3

Commercisl banks do anticipate and analyze money mar-
ket conditlons falrly accurately and are able to formulate
effectlve courses of action. However, improvement is not
only possible but probable, and with the aid of electronic
data processing technigues a.bank should be able to antici-
:f' rate money market conditions very accurately and to prediet

reasonable courses of action the distriect Federal Rank may

: 1. Pierce Lumpkin and Aubrey N. Snellings, Readings
. on Money (Richmond: The Federal Reserve Bank of Richmond,
- 19657, p. 34. '

2Ipid., p. 35. 1bid., pp. 32-33.



take as a result. Based on these reascnable alternatives

and on the expected money market conditions, banks could de-

termine optimal total bjnklrp response in regarx rd to timing,
interest rate, and amount variations in all services performu
ed for individuvals and commercial firms. Such a thorough
analysis is not possible unless the empirical data needed

can be programmed into a computer,

Banking has changed enormously in the twentieth cen-

tury. Commercial banks did not discover retail banking un-
til Mr. Amaded P. Glannini starfed the practice at the Tturn
of the century. "A. P. Gliannini was a finencizal marketing
genlus. He perfected all the selling principles and con-
cepts we use 1ln banks today to reteln and get new business

0 ."1 Marketing financial gervices, much as industrial
firms market both preducts and services; is & required modus
: operandl for commercisl banks today.

In order to implement a service ccncept, commercial
:'bank managers have had to concern themselves Wiﬁh how to con-
;trol costs by altering the plamning, organizing, staffing,
;;coordinating, and controlling elements-of the banks' opers-
:.tions.z Application of modern managerent technigues has
";been essential in order to maintain end/or increase profit-

“gbility. Bank firms must now meke fast and ecoordinated re-

éponses to changes, frequently sudden, in their environment;

: 1Beed Bass, "The Case for Retall Banking," Banking,
June 1967, p. 52. ‘

j ELamar Lee, Jr. and Donald W. Dobler, Purchasineg and
_Mateglals Menagement (New York: McGraw-Hill Book Co., 1565),
p"o-_ 3 20




this is especlelly critical for banks with many branches.

- Therefore, a correct balancing of decentralized management
with adeguate centralizedqcontrol is just as eritical a fac-
tor in banking as 1t is in industrial firms.

In order to cope with the Increasing complexity of
vanking operations, managers have had to eliminate the rule-
of -thunb type of decision making aznd utilize raticnal prob-
lem sclving and/or systems analysis technigues to maintain
profitability. Cost versus utllity analysis is beconing
more of a necesslity in banking Jjust as it ié in industrial
firms,

Before discussing the functions and services of banks,
it is best to illiustrate and briefly discugs a typical mem-
ber commercial bank's statement of condition or balsnce sheet
(see Table 1, page 6) and statement of operating earnings
(see Table 2, page_?). Note that both are quite ginilar in
formaet to their counterparts for industrial concerns. In
fect, both formats are recommended by the Federal Reserve
System in its Regulation F. "The 1964 amendments to the
Securities Acts required that large corporations whose stock
is traded over the counter {(as banks are)rconform,to prblic -
disclosure requirements similar to those whilch apply for
listed corporaticns. The three bank regulatory agencies
(FDIC, Cdmptroller of the Currency, Federal Reserve) were

empowered to work out the specific reporting details."l

1Augustus R. Southworth, Jr. and P. Lee Jacquette,
"Accounting Systems in Banking," The Bankers' Handbook, ed.
Willizrm H. Baughn and Cherls E. Walker (Homewood, Ill.: Dow
Jones-Irwin, Inc., 1966), p. 137.




TABLE 1

HOMETOWN BANK
STATEMENT OF CONDITION -
December 31, 19662

Assets

Cash and due from banks .« + + « « & + &« « o « $ 1,900,000
Investment sscurities:

United States government obligations . . . . 1,300,000

Obligations of states and political
SUDAIVISIONS « & + & ¢ o 4 o 5 o 6 o & ¢ » 1,360,000
Other securities . . « « s s & u s 20,000
Loans (less reserve of %100 OOO) e e e e e s e 5,140,000
. Bank premises and equipment . . . . s e s e 130,000
Accrved interest and accounts receivable v e e 70,000
e s e 80,000

Other assets ¢+ &+ & &+ ¢ ¢ ¢ ¢« « o« a o o

Total ASSebS « & o o ¢ o « o« o o« ¢ « » « o $10,000,000

Liabilities and Capital Funds

Deposits. SRR

Demand deposits C i e e e e e e e e e e o B 5,900,000
_ Savings deposite ¢ 4 i i b e 4 e e e 4 e s . 2,130,000
Other time deposSite v 4 4 v 4 6 6 s a4 e o a 700,000
Llabilities for borrowed MONEy .+ + 4 o o o o = 190,000
Accrued texes and other eXPeNses . . « . . . . 60,000
Dividends payable . . ¢ ¢ ¢ ¢ 4 s s 6 s 4 s s 25,000
Other 1iabilities .« o« ¢ o o o o o s s o o + @ 175,000

Total Liabilities . « v ¢« v & « v « « . . $ 9,180,000

Capital Funds: : '
Capiftal stock . ¢ ¢ ¢ v ¢ & ¢ ¢ o o & o « o 170,000

Surplus [ - - L] - - * L . L] L) L ] L - 480,000
Undivided profits s 4 s 6 e s s s s e s 130,000
Hegserve for contingencies . . . « ¢« & « « & Lo,000

Total Capital Funds . . . .« +« + « » « s « % 820,000

Total Liabilities and Capital Funds . . . $10,000,000

Baugustus R. Southworth, Jr. and F. Lee Jacquette,
"Accounting Systems in Banking," The Bankersg' Handbook, ed.
William H. Baughn and Charls E. Walker (Homewood, Ill.: Dow
Jones-Irwin, Ine., 1966), p. 197.




TABLE 2

HOMETOWN BANK
STATEMENT OF OPERATING BEARNINGS

-

January 1st to December 31st, 1666, Inclusive®

Operating Hevenue:

Interest and other fees on 16ans s s s o s s s
Interest and dividends on securities:

U.S. government obligations . . « e s e
Obligations of states and polltlcal ,
subdivisions . ¢« « + ¢ ¢ ¢ ¢ o s & & o =
Other gecurities . « + « & ¢ ¢ o s s s 5 & a
Trust department income ., . . ¢ . . & . .
Service charges on deposit accounts . . . . -«
Other operatlng revenue . . + ¢« o s =« s + &+
Totel operating revenue . . ¢ &« ¢ &+ -2 & o

. Operating Expenses:

Salaries . + o « . e s 6 s e s 4 4 e
Bonuseg and profit sharlng v e s e s e a2 s s
Penslon, social security, other employee

benefits . . .+ . s e e 5 8 e e e s e
Interest on depositq e e 4 6t s e w e e
Interest on borrowed MONEY + « « o « o o
Net occupancy expense of bank premises
Equipment expenses (inoluding depreclation

OFf B1,200) & ¢ ¢ ¢ 4 v v o o s 2 + o o s 4 @
Other operating expenses . . . ¢ &« s o o o « =«

- L]
e a o @
- L] * L]

Total operating exXpenses . ¢ « « o o o o
Operating earnings before Ilncome taxes . . . . .

Income taxes applicable to operating earnings

Net operating earnings . « + ¢ o « ¢ o « o « o &

-

% 270,000
L, 000

35,000
1,500
15,500
19,200
b, 800

$ 390,000

97,900
10,100

12,000
96,800

4,100
24,000

12,400
16,000

$ 273,300

$ 116,700
34,700

$ 82,000

8augustus R. Southworth, Jr. and F. Lee Jacquette,
"Accounting Systems in Benking," The Bankers' Handbook, ed.

William H. Baughn and Charls E. VWalker (Homewood Ill.: Dow

Jones-Irwin, Inc., 1966), p. 201.



_witﬁ banks growing larger and the popularity of branch bank-
;iﬁé'increasing, the ownership base for banks today is much

1ess concentrated than what it was just three decades 2go.

fThis has been a primary factor in inducing accounting changes.1

;iﬁ December 1966, the Accounting Principles Board of the
_American Institute of Gertified Public Accéuntants made many
t éccounting recommendations to bank firms dealing generally
with the zccrual bagis of accounting and related subjectsr
~;fbr the purpose of creating much greaﬁer uniformity in re-
Q?ﬁbrting procedures. These recommendations were endorsed by
 ;the American Banking Association.? Stockholders and inter-
; ;Sted customers will benefit from detailed and uniform state-
ivments of condition and operating earnings. Thelr satisfac-

" tion with a bank's operation is most important. Most banks
f:do not now contract to have independent sccounting firms per-

 form audits periodically.3 One may sgafely assume this will

.. become a reguirement as it is for most corporations today.

The institution of more stringent accounting require-
ments should be aﬂtiéipated by member banks, and planned for
immediately. Bank firms with sccess to a compuber should
find that, once computer programmed, the new asccounting pro-
cedure will add 1little, if any, operating cost. The programn-
med accounting framework should facilitate the taking of in-
~dependent audits thus lowering such costs to the firm, The

establishment of a more thorough and accurate control and

lpred M. Oliver, "New Horigzons in Bank Accounting and
Reporting," Banking, June 1967, p. 63. ,

2Ibid., pp. 64-65. 3ivid., p. 65.



ifplanning effort (with budgeting) should accrue from the ac-
eounting program. i
A1l commercial banks maintain départments for solicit-
f ing and servicing loans and discounts, either secured or un-
- secured.l Profit dictates that z bank employ its assebts in
debt vehicles offering the greatest aggregate rate of return.
Safety or licuidity is the other-ovefriding conslideration
end is inversely proportional to safety and llguidity.
Therefore, most commercial bank loans are short-term, self-
liguidating paper with mabturity usually ranging from thirty
f“days Lo six months.? Scheduling the paymeﬁts and maturlty
of all loans éo that they are on an orderly staggefed basis
complements a bank's liguidiby capability; a simple computer
program could ensure this. |

Loan deparﬁments should maintaln a credit file on ac-
tual and poteﬁtiél business customers within its sphere of
finsncial activity. These files should be updated‘frequent;
ly to help preclude losses on uncollectible accounts. With
the trend to retall banking and the adoption of marketing
concepts, 1t would behoove banks to establish or have avail-
able to themn, extensive credit files on farmers and otheér
individuals. Traditionally a community credlit file on in-
dividuals is maintained by a2 civic organization (such as the

Chamber of Commerce) and all businesses have access to it.

1American Institute of Banking, Principles of Bank
Operations (New York: American Bankers Assoc., 1956),
ppn 11[?&'-151 .

21pid., p. 1b42.
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rppne author feels that it is feasible for one community bank
 fto provide a file service which can be programmed for com-

i’puter operatlion. HRHetrieval time and upgreding data in the

© files, ag nhecessary, can be acconplished in a few microseconds.

: This represents a definite cost savings over manual retrieval |
and data changing. A bank with real-time on-line computer
capability could contract to perform this service for a con-
munity, directly with all businesses or through an appropri-

} ate civic organization. Certainly a bank's credit file on

é community businesses, as well as credit evaluation tebhniques,
f-should be programmed into a computer if one is available.

i Business credit analysis involves checking ratios on ligquid-
ity, profitability, and capital structure; trends in the

- business and comparisons of ratiosland trends with the in-

f dustry are important too.1 A computer programmed credlt
;'file would fecilitate thils analysis and assist the customers

- too.

The retaill banking trend and emphnasis on marketing fi-
nancial serviogs has introduced great flexiblility and variety
'1nto lending practices in this cenbury. Retail banking ig
the provision of banking services to individuals who are con- -
sidered to bersmall customers with swmall demend and savings
deposits. These deposits bring little or no profit to banks.l

However, small customers may be expected to acecount for a

lRex J. Morthland, "Credit Analysis--Specific Tools of
Analysis," The Bankers' Handbook, ed. William H. Baughn and
Charls E. Walker (Homewood, I11l.: Dow Jones-Irwin, Inc.,
1966}, op. 290-30k.
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 significant portion of a benk's installment credit which

ffpays the highest Interest rates and provides the highest net

i return of profit in fthe bankts credit'portfolios.l
As stated succlinctly by Mr. Eobert Lindgquist, & bank
manager:

Banks should be ag much concerned with marketing and
with research and development as are the manufacturing
industries. Hesearch as to what services related to
banking are needed and can be profitably used by busi-
ness flrms and individuals; development of these services
within the framework of the bank's equipment and person-
nel and legal limitations; research on the potential
ugers of thege services and how best to reach them; pri-
cing of the services to permit offering them at a profit
and to meet competition; packasging of the services to
make them atiractive and easy to sell; development of ad-
vertising and sales programs to bring the services to
market., It 1s this concept of the marketing function,
and its application through research and development,
that brings to full realizatlion the place of and need for
public reistions in banking.?

Each type of loan involves a tremendous number of var-
;'1ables such as industry interest rate variations, rate vari-
f ations between ﬁypes of loan and length of time to maturity,
- money market conditions prevailing, and credit analyses. A
listing of categories is as follows: seasonal lending; lend-
ing against accounts recelvable; inventory loans; term loans
(usually involving capital changes); losns to fiﬁance ¢ on--
penies; lease financing (a new field); loans against stocks,
bonds, and similar collateral; commodiiy losns; sgricultural

~ loans (lately recovering some business from the government);

lsess, PD. 49-51.

2Robert Lindguist, "Gozls of Bank Public BEelations Pro-
grams," The Bankers' Handbook, ed., Willism H. Baughn and
Charls E. Walker (Homewood, 1ll.: Dow Jones-Irwin, Inc.,
1966), ». 700. ‘




1z
gconstruction loansg; real egtate lcans which include the con-
;ventional single family, commercial, industrlal properties,
fFHA insured loans, and Veterans® Admihistration mortgages;
édealer'financing; direct installment lending; home improve-
?ment loans; small business installment loans; and special
3types of consumer loang such as the Student Loan Program,

- Hospital plans, and travel loans, T

All these loan services
are normally impossible for a small or mediuvm-sized bank to
fprovide. However, a bank having access to on-line time-
?sharing electronic data processing capability ig better able
to cope with the enormous amounts of research and losn ad-
fministration involved in a wide marketing loan program than
ione which does not have this capability. |
To help maintain a safe liquidity position, banks in-
_ vest in government securities, typically U.S. Treasury bills
fand other Treasury and federal agency securitles of short
(less than one or two-year) maturities, and short-term high
quality municipal obligations with broad market scceptance.2
| Barkers wlll shift fﬁnds back and forth between loans
fand investments depending on relatlilve differences in interest
_rates. If the great number of variables involved in money

~and investment nanagement could be arranged in a computer

lyitliam H. Baughn and Charls E, Walker (ed.), The
Bankers' Handbook (Homewood, Ill.: Dow Jones-Irwin, Inc.,
- 1966), pp. 247-546.

_ 2George W. McKinney, Jr., "Hanaging the Bank's Money
_Position,® The Bankers' Handbook, ed, William H. Baughn and
- Charls E, Walker (Homewood, Ill.: Dow Jones-Irwin, Inc.,
1966), p. 561.
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ﬁrogrammed linear problem framework, it would be possible to

&etermine opbinal profit and liguidity position anytime.
Weighting considerations for variables are necessary and
these would need to be reviewed periodically,

Banks must rely prlmarily on differentisting the quan-
tity and quality of services they offer individuals and busi-
ness firms in order to attract and retain demand and time de-
ﬁosits. The Banking Act of 1935 specifically prohibits
ﬁaying interest on checking accounts and Regulation Q (Federal
ﬁeserve) limits the rate member banks may pay on time depos-
its.l Marketing deposit semrvices 1s a competitive necessity.
Some of these services are: paylng certain monthly or quar-
terly bills for customers; maeking alloecations from deposl-
tﬁrs' demand accounts to savings accounts; auvtomatically

maklag charges againast depositors' accounts to repsy loans

whether made by the bank or other institutions; providing
f?ust power service and trust management service; providing
fcr deposit by mail; keeping monthly charges for checking
gbcounts to a reasonable 1ével, etc.2 Deposit services of-
fered to business firms might include: provliding a night
dépository fééility; offering special services such as data

processing, payroll, locked box, and otheérs; providing one

check payroll services by receiving an employer's check and

automatically orediting his employees, etc.o

1U S., Congress, House, Committee on Benking and Cur-
rency, A Study of Selected Bankine Service by Bank Size,
Structure, and lLocabtion, 88th Cong., 2d Sess., 1964, p. 2.

21pbid., pp. 9-15. 31bid., pp. 16-18.
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Ability to provide these services hinges a great desl
' on the data processing capablility of a bank, its sizq, and
the démahd for such servipes in the cémmunity it serves.

. Bank managers must determine whether these services have
enough potentisl demand to ﬁar;ant their being providéd.
Even with electronic data processing capability, the incor-
poration of services mﬁst proceed on & slow, ordexrly basils
since the expense may not be offset by enough increased de-
é"pos:i.ts.. Individual check and savings accbunt processing by
o eomputer will provide the largest potential savings to banks
- over any other manual or semiauvtomatic system. They are the
most repetitive yet simple accounting procedures a bank has,

Very imeglnative alternstives to the issuance and pro-
cessing ofichecks are belng considered in the industry at
~ the present time. "Checkless society" operation, in what-
‘ever form 1t is manifested, will certainly requlre electronic
data processing and storage capacity.

The progress made in this century in information han-
dling and processing machinery has allowed the banking indus-
" try to keep pace with the demands for increased financial
services and menagement requirements. Electronlc data ?rou
cessing has created a revolutionary increase in information
‘and data processing speed and capacity. This fascinating
-development will econtinue to create profound changes in man's
;existence. The banking industry has been and will increasing—
;ly be affected by this technology. How may banks determine

5the electronic data processing configurations they need in




Ehé near future and beyond? The answer lies in the estab-

|ishment of permenent feasibility study machinery.



CHAPTER II
ELECTRONIC DATA PROCESSING CHARACTERISTICS

The Computer

Professor Charles Babbage conceived the idea of a new_
,E&pe of calculator in 1822 which he called the "différence
*méohine," However, tThis effort and his follow-on efforts
fith a punch tape analytiecal mschine did not receive the en-
.ﬁauragement and support they should have. Analog computers
;wére developed nearly one hundred years later and, in 1939,

Dr. Howard Aiken plamned a digital computer, forerunner of

?those todey.l In reality, digitel computer development was

dmpossible in Professor Babbage's time; lack of an electron-

zibs technelogy precluded it. Mény writers havé expressed
‘this evident truisn-~technological change and development
.QOntinues to accelerate almost geometrically every fifteen
ﬁfo twenty-five years. Certainly the mushrooming develop-
f@ents in atomic energy, automation applicatibns, and elec-
‘tronic data processing support this thesis,

. Operating speeds of computers have risen from tens of
?bperations per second in the 1ateA19hO's to 2 capability ofl

a million operations per second. Future computstion speeds

. 1Bobert G. Van Ness, Principles of Data Processing
‘With Computers (Elwhurst, I11l.: The Business Press, 1966),
‘Pp. 1-2.

: 16
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proaoh a billion operaticns per second. 1 There is no
etrlc progression here since there is a 11mit to micro-
dtfonic niniaturization and electronic transmlssion speed
ﬁstant. In business, the need for data proce551ng cam
@1t§ hag increased at geemingly geomebtric rates in the
t_thirty years or so, I i; to be expected that a reason-
e?rate of increase in dats processing needs will occur in
éi19?o‘s, More raw data is belng stored, processed, col-~
éd. outputed, etec., than ever before and with it 1is a

}ing need for effectlve control of all this recordkeeplng.

tqmatlc data processing 1s capable of quickly prov1d1ng

.' Computers are in such strong demand because they have
%én to be econcmical--even for installations which were
 n§ﬁfficient1y planned and/qr are underutilized. The follow-
;g;four factors are generally present as evidence of the
_ bﬁ5mies invelved:

.~ 1. Computers provide new time dimensions for the work-
ing day and for the human concept.

2. Computers provide efficient and effective controls
over humesn error.

3. Computers provide large capacities to store Iinfor-
mation and the capability to rapidly access this
_;nformatlon.{

4, Computers provide automatic orgenizationzl, admin-
1strat1ve, and menagement controls.

Qmputers are error free once the computer program ls written

1d tested unless 2 malfunction occurs. An elaborate planning

3 1"Computing Machines," Encyclopedia Britannicsa, 1964
fed,. Vol. VI, p. 247.

2Van Ness, p. 6. .
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,ﬁﬁégeting process is possible for any business because
 ?ease and speed with which management can be sqpplied
E;iecessary information. ”Accordiﬁa to a report pub-

fd by the Americaen Federation of Information Processing

fties (AFIP3), there were only 10 or 15 computers at

”k;in the U.S. in 1950. Today there are 35,200, and by
Lf{here will be 85,000. Investment in computefs will

e from $8 billion to more then $20 billion by 1970. Pres-

'E ihstallations include 2,100 large systens costing about

m11lion each; in 1975 there will be 4000 of thege. "l
*jﬁember commercial banks have computers and most others
1Qﬁeed computer capacity t6 remain competitive.

- The input to virtually all digital computers is num-
;expressed in the form of & binary code which has two
iés, 0 and 1. Translation of the decimal numbering sys-
?into binary is by the powers of two with "bits" counted
'mfright to left. For instance, 0 = 0 in binary, 1 = 20
:ig_power) and equals 1:in binary. The number 23 equals
'+Q22 4 21 4+ 20 in binery and registers as 1011l; note
héﬁfthe 0 represents the lack of 23.%2 Thus eny number can
{éipreSSed by computers in binary form. An example of bi-
af&.processing would be addition by "parallel arithmetic"
nf%hich the words, or series of binary bits, are parallel

dded to another word. A carry over results if 1 is added

_ : 1John MeCarthy, "Information," Sclentific American,
:September 1966, p. 66.

ﬂV 2“Computlng Machines," Epcyclopedla Britennica, 1964
d.. Vol. VI, pp. 246-47.
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”;1; the result shows as a 1 in the next left bit stege. An
_xémnle of this is the mords 000101100111 and 000110Q00100;
eir sum = 001011101011, Note that comnuters typicelly

_a%é 12, 24, 48, or 72 bpit oapacities,l Letters aﬂd special
Qcﬁgraéters are blnary coded also. |

- ~ The 6omputer performs four basic operatibns; (1) in-
"uﬁ, (2) storage, (3) processing, and (4) oubput. Figure 1°

harts basic computer funetbions,

Lommon Input Devices Common Output Devicesg

Card Reader - Card Punch
'Béper Tape Reader ‘ Paper Tape Punch
i Input Qutput
Typewriter Typewriter
égnetic Tape ' : Magnetic Tape Unit
- Unit 3
— Printer
_ A
'Thé Computer
Megory - where Memory
. data and results
‘are stored Control
ontrol - cir- Arithmetio
‘euitry controls

goperations

Arlthmetlc ~ Where
wrall caleulations
- take place

Figure 1--Basic Computer Functionsa

- aRobert G. Van Ness, Principleg of Data Pr009381nq
_ith Computers (Elmhurst, I1l.: The Business Press, 1966),
5. 11, :

1van Ness, Dp. 13-14,
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It is impoftant to understand the characteristics of

ectronic data processing equipment in order to appreciate

»

:ﬁeed for a permanent Ffeaslbility study group in a benking

ocedures.

-~ Loglce and Memory

Electronic digital computers are made up of two baslic
ﬁas of components: logic (or switching) eiemsnts snd mem-

_yfelements; the elements, as statéd, are binary. These

chomponents must be functionally complete by having the
lﬁéic circuit capable of performing any logical function syn-
iééized from elements of the set. Some fTunctionsally com-
léte circuits are: "and," "or,® 'not,” "nand," and "nor®
ééés of binary iogic elem_ents.1

The circuits thalt store information in & computer can
'be divided into two classes: reglsters and memory cir-
- cults. Reglsters are combined with loglic circulis to
“build up the arithmetic, conbrel, and other information-
processing parts of the computer. The informatlon stored
in registers represents the instantaneous state of the
processing part of the computing system. The term mem-
Cory® is commonly reserved Tfor those parts of a computer
" that make possible the general storage of information,

. such as the instructions of a progranm, the informatlon

- fed into the program, and the results of computations.2

ihe design and cost of memory devices have been limiting fac-

tors in computer development. In most high—sPeed random

lpavig C. Evans, "Computer Logic and Memory," Sclentific
Amerlcan, Septemwber 1966, pp. 75-76. _

2Ipid., p. 75.



:ﬁcess magnetic memory wnits, tiny cores made of ferrite pro-
:ide a means of furnishing stored "bits® of informstion. Mi-
.roelectronic thin film memory units also are used in random
aecess magnetic memory storage. Another memory techniéue in-
“ﬁolves depositing & thin film of nagnetic material on’'a sur-
ace such as a'plastio tape orjcard, or a metallic drum or

-is};e1

"Hagnetic tape about a thousandth of an inch thick,
:alf an inech wide and up to 2,400 feet long @er reel has pro-
jded the mein bulk information store for many years."? Mi--
;fofiche (computér micerofilm storage) is an alternate storage
;échnique that 1s feasible for infrequently accessed_informaf
éion, "Each of the above mewmory devices ordinarily are made
:5 store a mlllion or more "bits" of informétion. Computers
“ﬁﬁilf with integrated components (such as silicone chip),
Instead of transistors and reéistors, are expected to be
;heaper than present machineé:so that Information processing
stg will decrease further in the near future. "The logic
nd main memnory of a vexry 1arge modern compubter contalns
nearly half a million transistors and a somewhat larger num-

ﬁér of resistors and other electrical components, in addi-

vlon to 10 million magnetic cores."3

Inputs and Outnuts

For a compuber to be useful, it must be able to commu-

niéate with humans., An input/output system must be designed

l1bia., pp. 79-81. | 2Ibid., p. 81.

31bid., . 83.
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to'acconmodate human needs as well as to lnstruct the compub-
Tin its language. After The cowputer reads and processes
thé translated input data per instructions, it spews ;ut in-
qfﬁation through output devices which translate back to a
fofﬁ people can read.
: Common forms of input aré punched cards and punched pam'
p ritapes. Both are prepared by operators who type data on
ejﬁoard congole umits which cause holes to be punched in
'ds or paper tapes.i

Aﬁother method involves the direct reading of source docu-
entg; it is becoming increasingly popular becsuse it
lininates translation of source data into machine lan-
guage. This direct entry method is known as %optical
scaming.® Another very comuon method, widely used in
anking and financial inst outlonq, ig Magunetic Ink Char-
‘acter Recognition (M.I.C.R.).2 |

.J54, the American Bankers' Assoclation appointed a Tech-
“ai'Sub—committee on Mechanization of Check Hendling to
the feaslbility end epplication of the computer. They
lbped H.I.C.E., oné of the7ﬁost significant accomplish-
entéiin bank operations in this century. M.I.C.R. is 2 com-
'maghine language placed along the bottom of all checks
emaﬁd deposits). On the bobttom left is the transit number
d;whlch identifies the Federal Reserve District, the |

. _and the partilcular branch, if any. The code in the

le identifies the customer. The code on the right iden-

;the amount of the check and 1ls entered by the first

1yan Ness, pp. 22-23.
2Ibid., p. 23.
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?feceiving bank. Reader sorfers can then process checlis at
_tremendous speeds.1
| - Qutput is in many Torms: printéd reports, punched
fgards? punChed tape, nmagnetic tepe, cathode-ray tube plc-
_ tures, etc.? The mogt common form is the printed repért
}Which, obviously, is printed out on a printer afler it trans-
lates machine language into human lansguage.

Untii recently all input/output systems in general use

“were designed to economize on the computer's time because of
& P

‘the costlineds of delaying computation., Recent developments
in real-time (real-time denotes recording data as it origil-
nateg), on-Lline systems and reductlons in the costs of com-

‘puter use have allowed freedom in designing input/outprut de-

vices. "Program-interrupt® hardware signals the compuler
when an input/output vnit is ready to transfer daba, This

signal caeuses the computer to suspend whatever 1t was dolng

,aﬁd execubte this totally independent inpub/output program,

The "progrem-interrupt" will return the compubter to its orig-

iﬁél activity when it completes the program. Some type of

;?jiority has to be established for real-time sharing systens
Wiﬁh many input/output statlons. A "memory-snateh" is simi- -
12? to the interrtpt hardware; each input or output of data

takes only one memory cycle and so computing is interrupted

o:]only very short periods. Some new input/output devices

L 1Raymond C. Kolb, "Systems for Handling the Paper Work
1 Bankg,” The Bankers! Handbook, ed. William H, Baughn and
Charls E, Walker (Homewood, ILll.: Dow Jones-Irwin, Inc.,

1966), opp. 180-84, :

ZVan Ness, p. 28.



ere: Rend Tablet which allows direct input of drawings;
lignt pen with input through a cathode-ray tube; cathode-ray
tube display with three dimensiomal pfesentatioaé; and chain
_.printers of fantastic speed,1

?

Programming

Programming tesks for computer processing is not easy
~and sometimes can be quite frustrating. Writing a program
or set of instructions on how to perform 2 particular task
is usuwally approached in two stages.
The first of these 1ls called system analysis. It in-
volves analyzing the tagk to decide exactly whet needs
to be done and adopting an overasll plan, The second
stage 1s to write the required operations in a form
suitable for the computer.2
The second stage, involving meny detailed declsions, depends
on the particular computer to be used. In the second stage,
onece the objects are named, definitions of the objects need
to be clarified and a representation specified Tor each of
them, Finally, these detailed representations or instruc-
tions are written in a particular programming lenguage.
_ There aré many programming languageé: FORTRAN, ATLGOL,
end MAD (scientific use); JOVIAL (military); COBOL; SIMSCRIPT;.
" LISP; PL/I; and CPL.3 COBOL is defined as ggﬁmon Business
Oriented Language and is designed primarily for repetitive

file processing. The U.S. Government has specified that

YIvan E. Sutherland, "Computer Inputs and Outputs,™
Sclentific American, September 1966, pp. 86-96.

2Christopher Strachey, "Systemr Analysis and Program-
ming," Scientific Americen, September 1966, p. 112,

3Ibid., p. 118.
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omputers it contracts for must be able to utilize a COBOL

vogram.l The Federal Reserve System uses COBOL in its op-
rations. COBOL is best suited for most, if not sll, opera-
ibns a bank firm may wish to computerize or alresdy have

:gémputerized. All computer languages developed and imple-

énted in the past few years use a symbolic form--a collec-
ibn of mnemonic (memory assisting) codes that blend with
'ﬁ’s 1énguage. For instance, "RY may mean “Read a card

ﬁ& YWRP" may mean "Write, read, and punch® in symbolic lan-

gﬁége; nunbers represent these instructions in machine

Translation of the symbolic language (source program)

ﬁo a machine language program (object program) ic done

i#h a “processor";'this is 2 program in rachine langUage

hét does the converting. Of the two types of processors,

ompilers are decidedly more useful and versatlile than assem-

lérs. As agsembler translates one machine language lnstruc-

éh for each symbolic instruction written by the programmer;

éﬁcompiler is capable of generating numerous machine lan-

uage instructions from one source program. Compilers are

?e complex and thus require that programs written in com-
ler language be translated on computers with magnetic tapes
;disks.3 Naturally the trend ls toward compilers since

hey fit in with other hard snd soft ware developments in

1Robert H. Gregory and Richard L. Van Horn, Automatic
data Processing Systems (Belmont, Celif.,: Wadsworth Publish-
ng CO. y Inc- 1 1965) y PDe. 291“'"‘95.

Yan Negs, p. 64. 31bid., pp. 64-68.
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5ﬁputer use. On-line, real-time computer system capébility
mmunications with other computers, efficiency bf 1arge CONM-
;pﬁters over small ones, and remote input and output capabili-
y are developments which offer business in general and
anhlng in particular, versatility and data pr008881hg effi-
iencye Compiler capability meshes nicely with these, Com-
;iers are a step in the direction toward the ultimate ob-
';btive of a systems concept.

- Some programé are very simple, such as a large series
_f;totals, and do not need a lot of instructions; the pro-
;ﬁmer need only specify the format of input/output docu-
'@ﬁﬁs; The data cards are placed directly behind the pro-
éﬁgor containing specification cards and a report is

d&uced; the processor becomes the processor deck in this
1Séd and go" program., An example of this is the progrem
_ARGC used on the IBM 1401 computer which mzy process a paAy-
lllBank Heconciliation Report 1 In as much as this 1is
blem oriented, it is akin to a system's concept. It is
stricted in use to simple procedures.

- Testing is very importaht in progremming. The program-
 @gkes dummy progrars wherein every possible job condition _
éimylated. If errors are found, the program is "debugged®
ﬁﬁ?n term for checking and correcting). To preclude re-
Séﬁﬁling progrems for small errors found in testing, "patch-
IXthe insertion of an unconditional brench to the next

Sé@-core location) is somebimes uszed.? Testing aids of

.ﬂllbig., pp. 72-75. 21bid., p. 78.
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fious gorts nay be used by programmers to track down pro-

remming errors.
. After the source program has been written, assembled
“into machine langvage, and tested, it is ready to be used
‘with live data. A condensor is a program that will pro-
‘cess & machine language program and punch out a condensed
‘deck with several machine language instructions in each

card.

This saves time in loading and reduces volume. Any change
“the object deck reguires a new condensed declk; in banking

péfations such as demsnd deposit processing, the object

éﬁk should not need to be changed unless the service is
1tered.

A "moniter" is & program that will control therloading

ffﬁrograms in a directed sequence, Advantagés include re-

ﬁbtion in programming time, betbter control, and multipro-

'ﬁéﬁming in more sophisticated systems.? The monitor pro-
&es the "interrupt® routine discussed earlier, used in the

eal-time system. Data collection programming involves the

sérof several devices that relay data to a compubter. Moni-
6;5 perform other types of multiprogremming and perform
tﬁér'supervisory tasks of a wide variety, Monitor programs
£ 2ll sorts may be expected to be used in a commercial

bank's computer operation.

In any expected transmission tle~in with the Fedefal
'éﬁerve System, on-line, real-time computer capability, pro-
rammed for COBOL, will provide banks with the most compati-

ility and flexibility.

11pia., p. 82. 2Ipid., pp. 84-85.
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Systen's Characteristics and Time-Sharing

Basically, an on-line sgystem will obtain data as it is

-

ocourring, process 1%, and furnish results almost immediate-

#, The large alrline companies have on-line resgrvation
 S§stems wherein flight space iqquiries are sént.to a dénﬁral
omputer, perhaps a thousand miles away, and the computer
focesses then immediately. The rese:vation information,ané_
swers from the computerrare returned to the originsting desk-
“ét display units. If an on-line sjstem is fully automatic,

ﬁéh as in highly automated chemical process plants, it is

alled a "closed-loop” system. MNost businesses use less

laborate systems called "open-loop® which employ people to
1 .

;ggther data and/or implement control.
. The off-line system 1s one in which there is reduced

géﬁ for direct commection between operations and the data
rédessing unit. Batch processing is & feature of this type
f;éystem wherein master record riles are updated only occa-
éﬁélly. Commercial banks have handled checking accounts
;ﬁff~line batch processiﬁg technigues., Depositors!'! accounts
fé been updated once per day in conjunction with the receipt
iﬁhecks through a bank's clearing house once per day; the
¢§ks are posted to the accounts after batches of checks
éfsorted.z The infroduction of on-line techniques for win-
: fellers' reference and the introduction of bank crédit

;jbr "checkless society" service will have an important

SN :
- Gregory and Van Horn, pp. 16-18,

. “Ibid., pp. 19-21.
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1mpact on the design and operation of the whole system, It

iszimportaﬂt to recognize that off-line, in reference to in-

-

pﬁt equipment, means that while an operator 1s:typing in data

éfﬁa console unit, that data is being inserted on magnetic

ngpaper tape or cards and the computer is not held‘idie.

The tape or cards feed the data in at a fast rate when the

operabor 81gnals the computer to receive it. Off—llne eguip-
meﬁt then is essential for other than time- sharing systems
nd can be part of a time-ghared computer system.

- Time-shared systems congist of a 1arge, central facii-
ity designed and programmed to work on a number of 4if-
‘erent problems simultaneously. The users are connected
on-line directly to the computeA which provides them with
:reQ1 time service.

me sharlng concepts go beyond other real- time on-line sys-
ems!wh;cn are limited to fixed tasks. Christopher Strachey
rét-proposed a time-sharing system in 1959.

By segregating the central processing operations from tThe
‘time-consuming interactions with the human programmers,
the computer could in effect work on a number of programs
-simultaneously. Giving only & few seconds or often less
~than a gecond at a time to each program or task, the ma-
‘chine could dezal with mﬁny users at once, as if each h=d
'the machine to himself,

¢system involves multiple direct comnections to a large

nputer from many locations, nearby or many nmiles away.
Random access storage devices are inherent features of real-
11me5processing. The first such system was established at

ssébhusetts Institute of Technolozy (MIT) using en

ilIsaao L. Auverbach, "Information Technology in the
1 ed=States," Computer Yearbook and Directory (Detroit:
1qan Data Processing, lnc.,, 1666), p. 55.

2R, M. Fano and F. J. Corbatd, "Time Sharing on Com-
's, " Scientific American, September 1966, p. 129.
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nternational Buginess Machine (IBM) 709 computer; two years

ter the gystem was operating on two IBM 7094 computers.

hé gystem contains a large store of superv1sory and utllity
programs, language translating facilities, a 11brary of sub-
:utlnes, etc.—-aoout one Jllllon computer words. -Besides
some one hundred bagic prowrams, which are called into play
by a specific command, the system contains a great var 1ety
_ffspecial programs.l

There 1is nothing to preclude the use'of.almast any

ﬁé‘of input/output equipment. As mentioned, an off-line
_;t, where it i1s customary for an operator to feed in large
'éﬁnts of data at a time, should fit into a time-shared sys-
teﬁﬁ It is to be expected that time-~shared systems will be
prd?ramméd to operate on programs which must pfocess many
million cf Wbits® of data and these will be interrupted by
unér input stations. For ex ample, a large bank with branch-

may have a tlme-shared system which is currently process-

ng to determine the amount of interest for a2ll savings ac-

_unfs and adding the applicable amounts to each account.
_;lé processing this program, the computer might be inter-
“pﬁéd several dozen times to supply information to specific
séions from many operators of input/output consoles at
' §;bank's home office and branches, Such instantaneous

imultaneous) service for a bank's customers should be most

_p#éésive and efficlient; queulng at tellers' windows will

t1y decrease with the faster teller service.

rvia., pp. 129-31.
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While Time-sharing holds enormous promise, economically

éésible time-sharing systems will have to impose some limi-
.t;fion on responsge time to the subscribers. on the number of -
ﬁbsoribers who may have simultaneous access, on the =2bility
:qf_subscribers,to modifyrand degvelop their own programming,
jtﬁe number of basic and supervisory programs, etc. Costs
re_éxpeoted to be guite high, especially for the storage,
éripheral equipnent, and programming requirements. The -
@onomies inherent Tor large_computers over small ones may
;ﬁét exisﬁ if the time-shering system integrates several

Eﬁall computers.L - 7

.. Service bureaus are comlng into existence throughout
%ﬁe country. Some are computer manufacturer managed; some
;afe semi- ndepenﬂert and some are completely independent.,
While most of them do not have time-shared capability, there
.sﬁould be a scramble to obtaln this capebility in the next
two or three years...The Tirst general purpose business,infor- _
gation utility using time-sharing is the Key-Data Corporation |
in Cambridge, Massachusetts. It has more than two hundred
Subscribers, mostly small business, who may simultaneously
Use its Univac 491 computer. As in the MIT Sysfem, this comw
:ﬁuter‘aocumulates date as it 1s fed in by a subscriber, pro-
Cesses it, and sends informetion back in a fraction of a sec-
éhd; By the time this first subscriber has completed typing

another item of information, the computer has gone the rounds

. lgric . Grubinger, "A Practlcal Look at On-Line Time
Sharing," Business Automatlon February 1967, p. 48. ‘
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of all the terminals and is ready to receive again.l The
:bnomics of service bureaus using time-sharing large-scale
;ﬁputers is obvioug and makes computef processing economi-
{ily feasible fdr medium and small buslinesses., Bank firmg
_5y elther provide this type oﬂ service to other businésses
é nay be a recipient of such service. |

With time-sharing, computer users are sending an in-
qféasing volume of digital data over the nation's electrical
fﬁmunication networks; this trend will continue.
Eransmission chanmels most often used are elther wire,
nicrowave, or coaxial cable. Chammels and converters
usually are supplied by common carriers such as American
_Telephone and Telegraph and Western Union.?2

;eSent commercial facilities for digital data information
}ﬁsmission are limited to large urban complexes and short

_stanoes from these complexes; service is programmed %o

_yénd along with expected demand.

Digital Transmission

The transistor has made digital transmission practical
'microelectronics should lower costs even further,

:Using today's technology, we could construct apparatus
_hat would economically:

1, Trensmit pulses over a single pair of wires at
rates up to six milllon bits per second

2, Transmit pulses through a coax1a1 channel at rates
p'to 300 million bits per second (a total capacity of
hree billion bits per second each way through a 20-unit
'coaxlaT cable).

i Lou Friedberg, "How to EBase into a Management Infor-
'on System," Businesg Management, November 1966, pp. 53-5%.

,_szdward J. Menkhaus, "lhe Ways and Means of Moving
2," Business Automation, March 1967, p. 32.
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: 3, Transmit six billion bits per second each uway
through a two-inch wave gulde by means of rzdio waves
whose wavelength is meqsured in millimeters. »

S 4, Transmit a total of six billion bits per second
between various pairs of telephone coffices by means of =a
‘single hovering artificlal satellite,r

Tf those accustomed to using telephone lines for talking.
erbainly an inefficlent use of them now), these figures
re startling!

An example of dala transmission via a telephoneumessage
eéwork is the Bank of Delaware's personal credilt operation
”Hilmington. At near-by Strom's Department Stores, sales
erks dizl the number of the bank on push button "Touch-
7ﬁé“ telepvhones, enier customer identification codes, and

hen enter the amount of the purchases. Other banks piohneer-

> in this checkless area are Mercantile Trust Compsny N.A,

f St. Louls, the Wells Fargo Bank of San I'rancisco, the
Méﬁﬁfacturers Bank of Detroit, end the Bank of America.?

Other banking firms will be instituting similaer services as

igital data transmission becomes available to them =t rea-

Oﬁable rates. ' This remote input idea is a natural adjunct

to & time-sharing computer system.,

Last year the American Standard Assoclatlion adopted a
new national standard communications code for deta trans-
‘misslion. Now the International Organization for Standards
‘has drafted a proposal for a similar international code
Tor information interchange among comguters, buginess ma-
chines, and communications eguipment.

| 1John R. Pierce, "The Transmission of Computer Data,"
ientiflc American, September 1966, pp. 143-49,

2Tbid., p. 147.

: 3ugode for Information Interchange Among Machines
afted by International Organization for Standards," HManage-
nt Serv1ces, July-August 196& p. 10,
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standards will greatly facillitate "talking® between

and wlll hasten the development of feasible sub-



CHAPTER III

ELECTRCHIC DATA PROCEbSING FEASIBILITY STUDY
MACHINERY FOR COMMERCIAL BANKS

General Reaguirements

When computers were first being 1nsta11ed commercially,
tﬁﬁas thought that only very large, diversified, and com-
iéx organizations would ever use them, This assunption has
r§ved wrong. Technological advances have dramatically low-
4 the cost, increased the versatility, and incressed the
peed of caleulation of computers. Along with these ad-
’ﬁpes, there has been a great expansion of computer appli-
atlons, Now, pessimists are parroting this early view on
dmputers by stating that.real. on-line time-sharing systéms
can only be economically utilized by the very largest and
most complex of organizatibns. Mass production of new comn-

uter equipment, such as micronminiaturized components, is

ot yet fully exploite&¢ Substantial cost reductions will
ccur. The Diebold Research'Group has predicted that data-
ransmission costs per item will decrease by-about 85 per
ént between 1965 and 19?3.1 With micronministurization, it

111 be feasible to establish time-shared computer complexes

3 1“Technology Now Affects Way in Which Business Does
hings; Will Next Affect What Business Aims to Do," Manage-

ent Serviceg, July-August 1965, pp. 6-7.
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;ving thousands of input/output stations; data Ybits" wilil

:focessed in a billionth of a second (nanosecond) instead
;1lionths of seconds (mlcroseconds) The future for‘
a-sharing looks very promising.

Six years ago banks wére}coneerned about the genéral
':gfibility of institubing computers into highly repetitive
iétions. Only the largest banks were able to justify the
géfexpense of doing s0. Commercial banking firms.are now
_;hg computers because of thelr proven capébility to lower
:gting costs and improve customer services. A 1964 sur-
conducted by the American Bankers Associatlon indicated
'35 per cent of banks under $10 nillion in assets will
18ing on or off premise computer servicing by 19?5.1

e bmnxs are the small firms of the banking industry.
I"new developments and cost reductions, many more of

$é smell firms will decide to utilize electronic date pro-
séing by 1975. Needlesé to say, virtually all large and

medivnm~-sized benks have already instituted computer

ta processing to some degree.

The feasibility study mechinery should not be & one-

mefprocess; it should be a continuous activity devoted to

estigeting the advisabllity of utilizing new computer de-

lbﬁments for processing a commercial benk firm's data.
¥ by continuous effort may a bank's mansgement be able to

uge the most feasible time in which to (1) switch to

o 1Da1e L. Reistad, "Technological Revolution in Banking,"
mputer Yearboolk and Directory (Detroit: American Date
cessing, Inc., 1666}, p. 207.
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mpﬁfer gsystems, (2) switeh from one computer system to
.ﬁéf more advanced, (3) add on ?eripheral equipnment in
JQQGtion with adding services for consumers and business
';ﬁers, (4) know if ard when to utilize a computer ser-
e:organlzauWOp for data processing needs, (5) deternine

,ﬁrobable success of efforts to market electronic dsta

Qqéssing services, and/or (6) engage in other activities.
i_TOp mang.gement involvement in feasibility study ma-
h néry ig paramount. Top banking managers must realize
f;a proPer-configuration of electronic data processing
paﬁility will be as large a determinant of success as 1is
-pré?er mixture of banking services to consumers and busi-

ss}customers. With a continuing systems approach to deter-

iﬁg electronic data processing configuration and capacity,
éanihgful comparisons of costs and benefits will be nore

or égtly applied., Mistakes and true cosgsts of feasibility

éfminations certainly should diminish as experience is
ﬂéd, . *

;;The guthor thinks sone basic guldelines should be es-
;aﬁlished for gauging the general sultability of any proposed
mputer application.

1. Will the end result enhance nenagerizl control of

the commercizl bank firm's operatlonﬂ and increase deci-
:51on making accurscy?

it 2. Will the proposal extend the application of comput-
er techniques to routine banking clerical and low-level

_%gdgment Jobs and determinations on a practical and timely
f Sis?

3. Will there be a worthwhile reduction of overall
operating expense for the banking firm after the proposed
anpllcation is operation=17
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Will the proposed application allow the bark firm
-xuand present services and/or allow it to develop new
E'pheral Tinancial services to the commeT01a1 and COmN=
ey community it serves?

Organizetion and Information Reguirements

Tﬂe.logical starting point is determining the organizau
5 feasibllity study team, The study team should be
:Qrganization, the head of which repérts to the presl-
ithe vice pregident of the bank. The team chief
;b@_the Date Processing lanager; virtually all banks
oﬁﬁemtional punched card egquipment or computer eguip-
ofibatch‘processing and M.I1.C.H. check reading so

Wi i be a Data Processing Manager.l He should have an
aﬁﬁ_or assistants as may be necessary from his cwn de-
eﬁt:; The Credit, Trust, Accounting, Personnel, and
dqﬁértments of ﬁhe bank should be represented on the
“réferably by an assistant te the manager of each,
Veliassigned to The team should have normal assign-

ipﬂ the feasibility team activity assigned as an ad-
a-;duty; however, depending on the firm's size, one or
Qﬁants in the Data Processing Department should be
7féasibility study duties full or part-time. Allow-
uld be made within the departments for all'peOple on
”{to be able to work short or long hours on feasgibili-
:apﬁivities. Once or twice a week meetings should be

reguirement.

.ipata Processing Department personnel should main-

‘rent library file on electronic date processing

Ven Ness, p. 122.
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pmént which will allow meaningful cdst, speed, flexibility,
ﬁéﬁility, and capaclty comparisons to be made. One very
iete gervice avallable ls provided by Auverbach Informa-

nf'Incorporated of Philadelphia, which publishes Auerbach
1

St nderd EDP reports. These reports are very detalled and
il what high in cost; thus, thHe service should be utilized
_@pingly. Another excellent source area 1is published data
ﬁ;électronic data processing eguipment manufacturersf An
ple 1is the Honeywell Series 200 Summary Description.2

C summary description is an excellent combination of both
Eral descriptions and specific characteristics of differ-
200 Series configurations available in processors,
f/output devices, programming and instruction repertoire,
jfﬁime-sharing egquipment devices. It also explains that
:hés Demand Depoéit Accounting System and Teller Unit Moni-
,ﬁg apnlication packages specifically for banking. Other

"ufacturers who have computer equ1pnent sdaptable to bank-

_functions heve and will mail out brochures on their pro-

uets. Periodicals such as Business Automation, Computers

nd Avtomation, and Panking are useful publications for the

eééibility team members. Some electronic dats processing
eriodiecals will publish comparison data tables on computer
iipnment on a yearly or other periodic basis. Providing an

d@quate team library should be an easy and inexpensive task.

- lionn B. Hillegass, "The Burroughs B2500 and B3500,"
Data Processing Magazine, April 1967, pp. 62-63.

2Honeywell Serlies 200 Summary Description, Booklet
Wellesley Hills, Mass.: Honeywell Elecironic Data Process-
g Information Services, 966), rp. 1-54.
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The team should always have information on electronic

ta.processing and information system requlrenents 1t will
need in the near and intermediate future. There should be a
:1led cost analysis made on presently ﬁtilized processing
ipment and methods. The analysis of present operaticns
lii facilitate conparisons with other replacémént systems,

m;ﬁhods, and/or eguipument. As an example of operating con-

1d¢rations, prersonnel costs iﬁvolve salary, pension and
tﬁer benefits, payroll tax, hiring, orientation and train-

1 The iikelinhood of percentazge cost in-

ing} and others.
eases per year in operations must be considered. All datae
rocessging equipment depreciation charges must be realistic

and_new egulpnent depreciation should be determined on the

ame formula(s). All other assignable direct and indirect

gts need to be determined and applied to present data pro-

eésingrmethods._ The bank firm's accounting and budgeting

&eﬁartment (may be combined with data processing department)

hould be able to provide these cost figures. The feasibili
Fistudy team should review and upgrade methods cost consid-
étions and review requirements for the future.

. Documented systens analyées of the present methods of
ﬁk data processing should be made if they are not already
vailable. If the benking firm has instituted electronic
:éa processing of some of its functions, this documentation
hould be available. "It consists of detailed fact-finding

Bbut information flows: data inputs, processing actions,

1van Ness, p. 122.
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@é, control points, dguantities, file 1identification,
éﬁcies of transfer, and special time requlrements. wl
cﬁllectlon forms adapted for banklng operations may be
_y_analysts. Station and network load summary enalyses
»@;be made from the data collection forms and forméts
ﬂ;afbe arranged to fit the needs of the individual commer-

fénks A flow listing analysis of data processes illuse

:eskthe fact that an event creates a document or action
-pérticular station and focuses analysis on the chain of
:eé events.? Input and output formst requirements, aslong
ocument counts of input data, facilitates determining

senf.data processing capécity. These analyses should be

1ﬁj the B.D.P. Peasibility Study Team members. These

ehts form the basis for any further studies either for

_véd operations of the existing date processing system

.’f;analysis and c¢omparison with proposed system changes,

Procedvres for Systern Changes

ﬁinor feaslbility efforts should be conducted on a con-
-ﬁé basis. The dataiprocéssing menager and his depart-
iésistants on the team should study oompﬁter industry
béﬁking publication sources to determine aréas in which
Jéém may aﬁply nore intensive analyses., These areas may

N new perlpheral eculpment, new bank service applications.

lbie with the existing system; new progremming equipment

Gregory and Van Horn, p. 178.
2Ibid., pp. 181-85.
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_.ﬁethods; additional service for commercial customers,
-ﬁ;gs payroll accounting; and others. In a limited way,

., if not all, requiréments and coﬁsiderations for a major

cctronic data processing feasibility study will be utilized

“ainor studies. Therefore, major sysbem change study pro-—

edﬁres are formulated in this presentation,
Most of the following procedures and technigques will
sentered around an average-sized commercial bank firm--

efﬁhose data processing is acconpllished by a medlun-sized

mpﬁter With'relatively slow process speeds (ten or so “bits®

ifhousandth of & second). The input/output consists of
QC.H. check reading, oérd processing, and printout de-
es. Programming is by COBOL for demand deposits, time or
avihgs accounts, and reeurring accounting functions, such
payroll.

- I the study group is to explore the feasibility of a

Jor data system change, 1t wmust congider the reasonable al-

erﬁétives to maintaining the present system, the basis for
omparison, and én alternative itself. Pogsible altérnatives
;kl) contract to buy or rent a faster and more flexible
site tape and disk system with more memory and computa-
Dﬁal capacity with timénsharing capability; (2) contract
ﬁﬁy or rent a system like the first alternative but with-
%jﬁime-sharing capabllity; and (3) contract to rent all or
é&tion of ﬁresent end desired computer processing needs
ﬁia compuber service organlzation.

For the typical medium-sized bank, memory storage and

Qééssing capacity for the tasks mentioned would have been



‘xept. If a small bank firm was considering the use

fer processing for the first time, capacity would

be formulated from the documented analyses and other

oﬂéd sources. For the large firm with many branch bank-

its, justification for a large, time-shared and fast
asing computer is almost a foregone conclusion; timing
acquisition, the working cash and cash flow level,

e:main limiting considerations.

Iﬁ addition to considering the basic equipment alterna-

it is necessary to consider to what extent computer-
baﬁking services will be increased. Customer services

.nsider starting or augmenting are (1) investment analy-

orttrust accounts and the bank'é assets; {(2) payroll
tﬁér accounting service for customer business firns;
fiexible demand deposlt charge syétem based on eamounts
n the account; (4) time-shared teller input/output con-
%évice to speed up and expend teller‘servicing; (5) mul-
e analyses for determining optimal credit policy for in-
'uél businesses; (6) loan servicing for special
uﬁétances;'(?) paying customers' billis; (8) credit card
'tjon; etc. Besgides customer service, data processing
?d;be considered for bank markebting snalyses, local and
ﬁél trend analyses to determine best reactions to actual
_ﬁected money market events, simulation studies for fu-
énk operating systems, more sophisticated budgeting
ﬁﬁditing, community eredit files, ete. Also, the bank's
[ﬁments requiring frequent data processing access may

Ty input/output stations outside the computer room.
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“put stations at a bank's branches are lmperative in

p éhensive electronic data procesging sysben.

hg}bank's marketing manager should be able to estab-
¢fQuantitative estimates on the demand for customer
;ét average industry rgtes. The Study team should |
obivity, Tlow listing, and other documents to assist
_mgﬁing storage and computational requirements per
“Quarter for each of the services considered. From
tinates of cost can be made, The feasibility study
ould then make preliminary estimateg on the utility
Fthe services. Cost versus utility analysis is abso-
Eéential. Next, the different departments of the
uld be asked by the respective department study tean
ﬁp review these estimates to'chepklfor overlooked

rs;ahd to see if cost ard utility determinations need

“oﬁél computer memory storage and compubtational capac-

1 depend on the extent of service the bank decides to

wally try and provide bo customers within the expected

cle of pogsible computer systems. Some services may

onomically unfeasible. The feasibility study group
liminate specific programs where it is expected that
'méy be.insufficient to cover costs. As pointed out
IServices implementation must be slow and deliberate

i for orderly checking of them and training of

Cost-utility analysis techniques should be used to de-

3the number and depth of management asslstance programs
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incorporate into the desired electronic data procesging

tem. As in the services detefmination, the bank's, depart-

ﬁs should assist 1ln the evaluation of these applications,

alﬁ, documents are needed to estimate'compufer_capaoities;
Once a bank nas incorporated a compfehensive éleotron—
:aata processing capability, the marketing manager and

;r department managers should be able to devise feasible
mfuter programs for estimating community demand fbr_new.or
gﬁented servicesg and for detérmining value of additional
agement programs. |

An alternative to haviﬁg the study group estimate de-
ed additional compubter capacity is to hire an outside con-
1fant or seek computer industry assistanoe, ﬁowéver, the
a;ibility study group, by remaining a permanent staff or.
hization, should be sufficlently oriented and capable of

-~ méking its owm émalyses without costly and/or biased outside
1p. |

At this point, the study group-should review all pro-
pqSéd activity and flow process documents to oheck for pos-
ble improvements and eliminate areas of duplicated process-
2. Flow integration is desirable in a 30phisticated system.-
ndling many task programs.l A cross referenced integrated
mputer system will use less storage capacity than one that
5 not, Memory storage capacity should be the most critical

need costwise,

1ven Ness, pp. 130-31.
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The feagibllity study group should be able to deter-

e its spproximate configuration of peripheral eguipment
:;irements in order to properly handle the desired éata

1 éessing-system. The numﬁer and generalrtype‘of input/
iput stétions should be dete;mined. For instancé,rhbw

.y teller computer access units should be installed to sup-

& that type of instantaneous service? The study group

should coordinate with department heads in this task.

When the desired capacity and peripheral equipnent re-
rements have been estimated, the next step is to appraise

he‘total costg in relation to total benefits associated

h the alternative system solutions.l The alternatvives to

the present system should be expected to improve outputs,

produce more information to the bank's management and facili-
tate profitable management improvement, provide more service
tdlthe bank's customers, and redtce-personnel arid other
oﬁérating costs.

The processes of systems analysis, design, develop-
ment, implementation, and operation for all applications
are clogely related, and many costs are common to several
applications-~joint costs--so that calculations of costs
for individyal applications is difficult, if not
impossible.

The recommended procedure is to estimste the cost and utility |
bf individual applications to determine system capacity and
configuration requirements but eliminate this degree of

breakdown when comparlsons between alternative systems are

1Gregory and Van Horn, pp. 192-93.

2Ivid., p. 193.
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.médee It is more reasonable and desirable To make

csmparisons and henefit comparisons of categeries of
0?31 systen. _

A suggested-list of costs and benefits for appralsing
rngtive systems cen be found in Figure 2, page-@S.v The
£?£WO aelternatives will require thal several computei
;écturers submit proposals for each alternative, The
jminary work conducted by the study group should elimi-

sny padding of capacity or peripheral equipment the man-

turers may otherwise try to sell, The feasibility study

?ishould plan to keep the computer "busy" on night and
gnd shifts and should so specify in the requiréments or
ifications. The manufacturers® representatives will
éiy respect the obvious effort the study group has made
ndiits knowledge of what 1t seecks for the bank. Bids and

roposed system designs should closely filt the designed sys-

em”SPeoifications Tor the bank and all proposals should be
IOSély comparable for each of the first two alternatives.

The third alternative regquires flexibility and compari-

ons of different amounts of electronic data processing to
leased. First, a computer service organization may not
efﬁvailable in the community. _If not, a time-sharing con-
iéured service organizafion is the only logical candidate
6fsubmit a proposal for all, or a specified portion of, the
nk's proposed processing needs. If a compuber service or-
nization is present in the community, it would not be nec-
SSary for it to have a time-sharing configuration; this

ﬁility would likely be a favorable factor to evaluate, however.
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posed Systen Costs
‘Hardware

Basic processol

Storage end inpvt/outpht
Communications

Facilities

BEguipment maintenance :

fbperating Expenses

Programmers to maintain the system
Equipment operators

Key punchers and media preparers

Data collectors

Data control and correction

Electricity, heating, end sir condit1on1ng
Cards, paper, and/or tapes

Communications rental for ulme—sharlnw

‘Development Costs

Hiring and training progremmers and snalysts
Salaries of progrermmers and analysts

Salaries of additional developmental persommel
Disruption of norxmal operations

Betraining of displaced personnel
Egstablishnent of new filesg

'6posed System Developments
:Deoreased Operating Costs

Fewer pecople employed

More effectlve management of the hank

Reduced time for accounts and file maintenance

Fewer mistakes in individual accounts and other files
Better operating cost control

nereased Revenue

Ability to handle more customers with existing
facilities

More customers by Taster and more dependable services

Higher feeg or more customers from bebtbter aquality of
services

New revenues from new bank services

fFigure 2~-Major Areas of Costs and Benefits to Consider®
®Data compiled from Robert H. Gregory and Richard I.,

an Horn, Automated Data Frocessing Systems (Belmont, Calif.:
dsworth Publiishing Co., Inc., 1965), p. 194.




-é the service organization submits a proposal, it would
pest to recelive bids on swall computer systems.from inter-
. manufaoturers to efficiently cover part cf the benk's
'ged needs, The computer service organization would fthen
sked to bid on the desired total data.programs. Also,
_d}ganization would be asked to bid on specific prograns
{;would net be processed by the small computers, In the
-Bf a mixture, the two systems would be added to form
.ystem_for comparison; Another alternative is to have
romputer service organization bid on fhe extra degired
grams thus providing a feasible basis.upon which the

s present electronlic data processing system may be com~
“with the other slternative designs. The feasibility
group must then evaluate and auvgment the bids submitted
;il proposals,

The facilities requirements are guite extensive in
‘cases and the manufacturer's.figurés must e mztched
reality. The most significant items to consider are
uilding construction or alterations which may be needed;
pmidity control reguirements and tolerances (equipment
iﬁe kept fairly dry); (3) the amoﬁnt of ailr conditioning
uifed end the amount of temperature range tolerance of
iﬁuipment; (4) electrical wiring which must be strung

£ the way; and (5) false flooring to accommodate the
:é.l Generally speaking, neéew compubter eguipment's cool-

humidity, and space requirements are no more stringent,

_1van Ness, p. 133.
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v arve leas stringent, than those for older computer systems.

erefore, the medium-sized bank with a compubter installation
uld not need to spend aﬁy extra on installationé except fdr-
"moving-in® expenses. Small banks considering cogputer”
tallations for the first time will have a disproportionate-
high installation cost in relation to expected benefits.
thelir compubter data processing needs may bé mastieconom-'
iy met by leasing space from a computer service organiza-
For a large bank operation, Bank of America'’s experi-.
‘are classic. That organization{took years in planning;.
ration, installation, end start-up of their ERMA (Gen-
Eieotric) and IBM complex--a $40 million program!l

tly, the organization is replacing old date processing
ent; the installation costs will be much less than the

efforts and probably have littie effect in deter-

the optimel data processing configuration Tor Bank of

her features of the hardware costs for each bid
:éarefully scrutinized, In fact, the only hardware
Sbecial significance to leased computer service 1s
lons; the team should ensure that the bid charge
cer communicatlons 1s the same as the charge that
Qy'made by the carrier, American Telephone and Tele-
_étern Uniorn., There are communications charges

'd time-sharing systems for banks with branch

4 Young, "Meet Mr. ERMA," Business Automation,
p’ 170 ' .




51

-éilations, too, Hguipment maintenance and future sys-
.éssistance i1s slgnificant because of the disrupbion

éa by a computer breakdown. If a manulfacturer ca%not
Zﬂtee fast réplacement and maintenance for installed sys-
Thdowntime cost possibilities could make the significant
’é;ence in comparison studies.

Determining operating expenses for each alternstive
déred is tedious work. MNanufacturer's assistance in de-
:ﬁing these is essential and is normal practice, Again,

,eésibility study group should evaluate each of the Opers -

%pense items and then compare the slternative choices,
éﬁevelopment costs for the {ypical medivm-sized bank
:ﬁ ezist1ng small computer system and & trained cadre
_rsbnnel wlll be nuch less thah development costs for
?mé considering initial computer Instellation., Obvie
One of the advantages in having & feasibility studJ
n eVistence is the tralned leadersnlp the members
ovlde for their departments in overcoming development
ifies. fnother advantage the feasibility team pro-
éfthe records kept on development costs for the pres-
abmpﬁter system. Areas of development difficulty shounld
een noted and ways of alleV1at1ng these difficulties
q bé planned for. There should be little difference in
ménu costs betiwreen bids of the first alternative and
blds for the second alternaulve.

Thg;third alternative should be easy to evaluate for &
ieasing arrangement. Its total cost is conmpared

tai:costs of the other two alternatives' proposals.
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% of installation and leasing to provide desired data.
-egging capacity would reguire the same systematic. check-
nd compilation of costs, which the study groﬁp conducté&
. first two alternatives. Also, the present computer
ation costs should be added to computer service organ—
gg charges for the desired additional bank services.

ioned, this is the most feasidle way in which to com-

6ﬁal coste of the existing systen with the new

hem in light of all the specifics of the gystem's
all reasonable alternatives should uncover any
ed benefits and revenues,

. study process has stressed the need to maintain

°r equipment manufacturers. This legitimate pos-
not creste an atmosphere of reluctance to utilize
‘nmanufacturers are very willing to make avallable.

¥ study team should always seek data and
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ﬁformation assistence that will help it determine the opti-
mgi electronic data processing for its firm, -

.: Another factor the study team has to consider is the

éét tinme to order, prepare for, znd install a system other

ﬁﬁan the one presently utilized. Top management will have

%QJdecide this since financing a major change such as this

will also have to be carefully plarmed for. The Data Proe-
;;Siﬂg Manager should inform top management of itg progress
ﬁ;ﬁhe feasibility study efforts with many progress reports.
hé;study may‘be expected to last several months. Therefore,
Qp?management will have time to plan’financial strategy.
;management may declde to postpone ordering the system

fgl it ecan be paid for since leasing & conputer system ver-

us buying it usually costs more in the long run. This may

'éasily determined by using the present value nmethod of

oﬁﬁéring these two investment alternatives.,l As stressed

iier, top management involvement l1ls a necessity.

| Overall system preparation and installafion procedures
._take up to one and a half years.2 The feagiblility study
2dﬁ§ will be well prepared to handle the enormous tasks
ﬁjﬁlved by its thorough preparation in conducting & proper

;éibility and compariscn analysis.

- 1BIwood 8. Buffa, Models for Productlon and Operations
gement (New York: John Wiley and Sons, Inc., 1963},

;;2van Ness, p. 170,



CHAPTER IV

CONCLUSION

Electronic data processing has created a revolution in

exextension of man's ability to produce gzoods, to invent

¢ products and create new uses for exlsting products, to

ﬁége systems effectively,'and to offer more service at rea-

:ghle cost. The time-sharing ability of third generation

oﬁﬁﬁtér systems will extend the use of computers, eventually

the household level, While it is difficult to determine

ﬁtility value of acguiring time-shared computer capacity,

b@ﬁk firm's Teasibllity study team must endeavor to do so,.

mﬁétition to extend computer service will become intense,

Wéil as lucrative, to firms which are able to offer small

Thésses and individuals excellent and convenient data pro-
ing service at reasonable rates. It would seem that com-

cial banks are in a most favorable economic position to

I;ﬁhese services since data processing would be Just a
Veﬁient extension of services they already provide.
kiéss demand deposit service, when it comes, will best
e aﬁé}ed by time-sharing systems. |

"Eéasibility efforts must be a continuous and, yet,

“eﬁsive undertaking. The organizabtion and functioning

éasibility study group outlined in this presentation

these two reguirements. The results of an ill-timed

54
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jdyor badly formulated computer acguisition could bankrupt
&ery adversely affect the profitability of 2 bank firm

or many years., This must be prevented. The personnel se-~

e@fed for membership will undergo a stimulating process of

education and they will realize personal satisfaction in help-
ngf to gulde the management poljicies of thelr banking firm.
banking fifm; in turn, is realizing side benelfits in man-
T development. Other side benefits would be realized in
tfreductions brought about through the improveméhts in
_gramming, data handling procedures, ete., in the existing
3é processing system the study group wéul@ make.,

" Many thousands of small comﬁeroial banks afe, and will:
inue to be, struggling t'o_ survive, The feasibility study
TTPt presented here 1s adaptable to thelr abilities to
"oﬁt the effort. The alternatives open to them are more
é@-aé is the number of-procesées which tﬁey may profit-

ifun by electronic data equipment. Very likely their

_léﬁ will be solved through leasing computer time from a
:¢e organization. Aggressive policy arbitrarily suggests
:they market-computer‘service themselves. A proper feasi-

=t&fpreparation and study procesg will guide them to cor-

decisions at less expense than medium banking firms

-d?ﬁeed for the same effort.

iarge banking firms are able to spend millions of dol-
H and preparation efforts. Those millions
spent 1f the effort results in an optl-
system configuration. The continuous

effort should help to ensure this.
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