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Abstract

This paper describes a modular approach

to the construction of financiel plan-

ning models.

This paper will describe financial planning
model design permitting such fiexibility of use
that the models became managemeit's financlal
planning "scratch pads." Moreover, the structure
of a model designad according to this philosophy
will be described and a global run of the model
will be presented. Significant interrelation~
ships between model design, operating environ-
ment and programming language will be considered.

The corporate plarning modei has, in recent
years, largely supplarntec its pedestrian prede-
cessor, the hand-generated budget. An immediate
benefit was the freedom from camputalional con=-
straints. But of fundamental cignificance is the
poseibility of elevating the term "profit-
planning” from the level of a neologism to that
"Profit-planning" is used in the

of a concept,

financial planning literature ic deicrii: - ..
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thing from preparirg budget schedules to select-
accounting methods., A4 significent activity which
well-designed planning mecdels permit is the heu-
ristic selection of vsrious 1nvestmeni: alterna-
tives s» thut a myriad of corparate objectives
such as planned profits can be more nearly
achieved than otherwise. Thus a well-designed
rodel will permit a corporate plswner to manipu-
late the plan almort effortlussly, extracting and
inserting segments of operations to determine
their effect on the total financial picture.

The majority of planning models have .een
developzd and are still used in the batch mode.
It is not surprieing that their design has been
influenced by the environment in which they have
been constructed and used. The typical conciruc=-
tion involves a single program (main program)

which may call subroutines or may co™’.au all



pavts of the model within the single progrsm with
input and output options provided. A physical

problem unrelated to model design, but assoclated

#with batch-run models is turnaround time and the

physical necessity of ha.ﬁdling data cerds for
each run. In ma.m,r installations, goed turnaround
time is a matter of several minutes and typical
time is in the howrs. If a run is mab.e of the
model, and revisions in the financial plan sppear
to be desirable, then not only must éa:-ds for the
variables being changed be Med, but 211 data
caris must be rehandled and re-run.

A sclution to this problem has been found in
the use of time-sharing, but previously unrecog-
nized rroblems surface with the charge in opera-
ting envivonment. These can be attributed to the
nodel structure which, although appropriaste for
batch-processing mode, appears to be unnecessar-
11y restrictive for a time-sharing enviromment.
‘Tha rmost confining aspect of batch design models
is the necessity that each run of the model be a
total run, and that output must be specified as
a part of the initlal input to the waodel.

The history of the developmant of a modular,
flexible wodel wus that of discovery in stogea.
A private concarn gave the author & corporate
planning model to be useC for instructivaal pur-
yoses which was designed t» run in the babtche
mode. While the nodel had been designad as 2
s:tructured wodel imto which various firms might
adapt their accounting data, it was readily usa-
ble for univers:lt& instruction in financial plan-

ning. It was used with come success, but with

the previously mentioned problems associated with
batch-processing consuming considerable student
time. Probably corporate managers would be even
more intolerant than students of the time con-
sumption and the stert-stop aspects of planning.
Since other computer ugsge in the course was via
a time-shared terminsl, it ~seemed that conversion ‘
of the model to this mode would assmnge student
problems in rupning the model. Turnaround time
would be reduced to perusps twenty minutes. But
another problem appeared: If one program wWas
used for the entire model, all variables must be
entered for each run of the model, and thix would
be more onerous thén handling cards. For this
reason, and in order to simplify the programming
by segmenting the taszk, it was decided that three
functions (programs) would be written. The first
function would receive input data, the second
would perfourm the calculations, aad the third
would produce the ﬁnancial plan Thus tae
design of the batch m;cess"model and the time
shared model is contrasted irn Exhibit 1. Note
tkat the batch?processor is holistic in structure
while the time-shared model is modular. Another
cuange of suhsztance from the tpatch to the time-
shared model is the change of language, the

former beling written in FORTRAN ‘and the labier in

-4n APL, Although therz were other compeliilng
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reasons for the change, it was mandated because
(a) the original model wes in FORTRAN snd AFL
batch processors are not generally available, and
(b) because our time-sharing service proiride‘s

AP, but not FORTRAN,



Batch model Time-sharing model

INPUT
A1l L
functions
in a

CALC

single

seogesn v
PLAN

Holistic design Modular design

Exhibit 1: Contrasting dzeign characteristics of
batch vs. time-sharing models,

BENEFITS DERIVED

Probably the most compeliing reason for mod-
ular construction of the APL model vei'sion was
the simplicity in writing functions and debugging
them. However, it was discovered that after an
initial run of the runctions INFUT, CALC, and
PLAN, one could then chang: several input varia-
bles most easily by simply redefining them ﬁther
than by using the. INFUT function again., Then the
CALC function coculd be run and the entire revised
plan coulld be reproduced withtjmt requiring use of
the lengthy INPUT function. Moreover, if in the
initial un of the plan, some one or two output
veriables appeared to bte critical and the addi-
tional run was to determine the effect on the
critical outpu. variables of changirg certain
input variables, the entire plan need not be
reprocduced, Rather, after running the CALC func-

tion, given output variables could be cbtained by

typing the names of the varilables. Thus

operatioi of the model was further developed as

‘ indicated 17 Exhibit 2.

593

At this poiri design characteristics permit-
ted the model to be used as # "scratch pad" upon
whick & pasnning manager could enter incremental
changes 'a.nd view the effects on selected varia-
bles in seconds. Typical use of the wmodel in
rolving financial planning cases wags to mexes an
initial run through the model, to exmmine the
plan produced and consider input variables which
might be changed to reflect additional investment
proposals or asset redeployments. These variable
changes were ’entex‘-ed individually, CALC was ty:ped
and then selected output variables were inspec-
ted. Once a mmber of charnges had baen made or
“he plan appeared to be acceptablep in respect to
the few variables inspected, the t&d plan
would be produced by typing PLAN,

INPUT
CHANGE
SELECTED
INPUT
VARIABLES
CALC
)L INSPECT
CRITICAL
W VARIABLES
PLAN

Exhibit 2: Disgram of modal operation with

modulsr constvuction.



The sequence of steps is illustraeted on the
immediate following pages. The INPUT, CALC, end
PLAN functions (progrems) are executed in that
order; & line has been drawn between each func=. :
tion run for the convenienca of the reader.
Typing by the user is indsnted six spaces with
the exception of literal input which begins at
the left margin., Computer-controlled typing
begine et the left margin except as otherwise
programmed, Fcr example the first function is
called by typing the name INPUT which is indented.

INPUT

RAME OF (CO?
BARCO ENTERPRISES, INC.

The response is & program inguiry, "NAME OF C0?"
Since literal input is required, the terminal
requests input at the left margin. In contrast,
the next inguiry regarding the number of periods
and year is numeric and the terminal indents six
spaces to receive the responae. .
Exhibit 3 is the first run of a three year
financial plan. All significant corporaste objec-
tives would be met if the plan proposed were
reslized. However, some edditional funde must be

obtainea (see last current liability item), and

NO. [ERIODS OF QUTPUT AYD PIRST ¥EAR OF OUTPUT?

0:
3 1973
RATIO OF CASH TO SATES?
O
@O“
MARXETABLE SECURITIES?
a:
50090
ZIELD 0N KAKKETABLE SECURITIES?
:
+05
RATIO OF ACC REC T0O SALES?
G:
.09
BEGIN RAW MAT OF 1ST PERIOD?
0O:
0
RAW MAT TURNOVER?
(WE
4
TURNOVERGF ®IP?
a:
i8
DEGREE COMPLETION WIF?
Q:
05
BEGIN INV OF PIN GOORS (aST PERIOD ONLY}?
0:
0
PURNOVER OFP FIN GOODS INV?
0:
10 12 12
PREPAID EXP/SALEG{N+1)?
O:
.02

Exhibit 3:
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I1lustration of a run of the principal functions.




OTHER ASSETS?

a:

5500
PLANT AND EQUIP?

300000 3000600 302000
. BEGIR BAL OF ACCU¥ DEPR?
s

0

DEPR RATE?

a:
«075
LAKD?

0:
20000
DEFERRED CHGS?

:
2400
ACCYS DPAY/MAT. PUR, ?
) 0312
DIVIDENDS PAY/DIV DECLARED?

s
<08
DIV PAYOUT RATE

:
00 .3
WAGBS PAY/DIRECT LABOR COST?

3H
»05
TAXES PAYAELE?

0
1000 1000 1500
SHORT TERM LOARS?

:
35000 35000 10000
INT RATE OR ST NOTES?

O:
.09 _
LONGTERH DEBT MATURIRG WITHIF 1 YEAR?
0:
0 0 5000
DEFERRED TAXES?
0O:
0 0 4000
LONG TERMLTBT?
0:
¢ 0 45000 -
INT RATE ON LT ROTES?
0O:
+ 06
COMMON STOCK SHARES ISSUED?
O:
2500
PAR VALUE COMMON SHARE?
1
10
PREMIUK ON STOCK BALANCE(S)?
0:
20400
BEGIN RETAINED EARNINCS?
O:

0
YOU MAY ENTER AFIRST PERIOD SALES AMT, MD A GRONTH RATRZ QR
YOU MAY ENTER ABSOLUTE VALUES,
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DO YQUMISH TO USE A GROWTH RATE?
§o -
ENTER SALES VALUES FOR PERIODS OF OUTPUT DESIRES + OR%

0:
. 50000 100060 225000 280000
COST OF SALES/SALES? ENTER EITHER A SINGLE VALUE OR
VALUES KR NO. YEARS OUTPUT DESYRED + CNE.
a:
+6 55 .5 .5 :
DIRECT LABOR COST/COST OF GOODS CONPLETED?

Dn
o4
MATERIAL COST/COST OF GOODS COMPLETED?
0:
225
QVERHEAD/COST GOODS COMPLETED?
0:
«35
IXED INDIRECT LABOR?
1 H]

8000 80008 17000
OTHER QUT OF FWOCXET FIXED OVERBEAD?

Do
5000
VARIABLE OVERHEAD/DIRECT LABOR (DST?
1H ’
+ 3
VARIABLEADMINISTRATIVE EXP/ SALES?
a:
0k
FIXED ADMIN EXP?
0:

5000 10000 20C00
VARIABLE SALES EXP/SALES?

:
.06 ,06 ,05
PIXED SELI.LLING EXPENSE?

0:
50C0 10000 25000
EXTRAORDIRARY GAINS?

0O

0 0 2000
EXTRAORDINARY LOSSES?
0

0 4300 O

ERD OF INPUT REQUIREMENTS
T0 ROCEED, TYPE ‘CALC'®

CALC
CALCULATIONS ARE BEGINNING, PLEASE STAND BY,
CALCULATIONS COMPLETED.
TO0 PRODUCE TRE COMPLETED PLAR,TYPE PLAN

PL.N
T0 CENTER OUTPUT VERTICALLYON TIE PAGE, OMLL THE PAPER
FORWARDTOA NEW PAGE AND THEN PRESSTHE FETURN XEY. IF
CENTERING IS N0T DESIRED, SIMPLY PRESS THE RETURN KEY.

Exhibit 3: Conmtinued
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BARCO EXNTERPRISES, IBRC.
BALARCE SHEBT
FOR AR EEDS

———3823 . L2970 L3875
CUBRENT 4ESETS
CASH 4,000 9,000 i1,200
MARKETABLE SECURITIES §,000 5,000 8,126
ACCOUNTS ECEIVABLE 4,500 8,000 20,250
RAY MATERIALS 3, uas 7,031 8,750
YORK IN PROCESS 86 1,635 3,189
PIRISHED GOODS 5,500 £,378 11,666
PREFAID EXPEKRSES . 2,000 - _335_5_99 “___‘_§_§gg
TOTAL CURRERT ——a28s828 | U5.SN2 68,781
ELXZR 4ESETS
PLANT ARD EQUIFHERT 30,000 306,000 50,000
LESS ACCDEPR, 2,250 4,500 8,250
LARD ____20,500 20,000 20,000
TOTAL FIXED 87,750 45,500 61,750
CTHER ASSETS 5.u00 5,400 $.400
DEFERRED CHARGES ameea2e¥00 2,800 2,400
POTAL ASSETS 80,974 98,342 138,331
SISESsSS=== -2 R 2P R854 sEIZI==s
CURRENT LIABILITIES
ACCOURTSFAYABLE 1,478 2,198 3,650
DIVIDENDS PAYABRLE 733
NAGES PAYABLE 710 1,178 2,296
ACCRUED TAXES 1,000 1,000 1,500
SHORT TERM LOAKS 35,000 35,000 10,000
LT DEBT MATURING 5,000
FUNDS REEDED meeo2e273 8,700
TOTAL CURREET 50,359 54,075 23,179
LCBG TERM LIABILITIES
LORG TERMIEBT 45,0006
DEFERRED TAXBS e oL o000
TOTAL LIABILITIES ___.40,959 54,075 72,178
STOCKHOLDERS EQUITY
COMMON SP0CK 25,000 25,000 25,000
PREMIUM OR STOCK ?_0.000 203000 20,000
RETAINED EARNINGS oo ba985 23 21,152
TOYAL DEBT «EQUITY 80,974 98 . .842 138,331
TRz IZzIsII== SILITIcne
B, ibit 3:; Contirued
th re is some concern that the company may have ered, The leusing cost will be $6,000 the Pfirsth
difficulty placing the long-term debt to be year and $5,000 the second. New equipmenmt will

issued during 1975, given the low current ratios then be purchased in the third year. By leasing

for 1573 and 197h. Comsequently, a proposel to equimment, short term loans required in 1973 can
lease $20,000 of the equipment during 1973 and be redused and the necessery additionsl funds for
1974 rather than purchasing 1t is being conside 197h are less, Since additional funds must be
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BARCC ENTERPRISES, INC.
INCOME SYATEMENT
FOR THEFISCAL YEARS

e 1873 oo 1978 e 1875
SALES 50,000 100,000 225,000
COST OF GOODS SOLD 32,900 55,000 112,500
STD GROSS PROFIY 20,000 45,000 112,500
OVERAEAD VARI. e 12085 e 1s708 e 852
ADJ. GROSS EROFIT 12,915 43,291 143,152
QPERATING EXRENSES
VARIABLE ADMIN. EXP 2,000 4,000 g,000
FIXED ADMIi. EXP 5,000 10,000 20,000
VARIABLE SELLING EXP 3,000 £,000 11,250
FIXED SELLING EXP ceen-22000 ———a10,009 25,000
OPERATING INCOME “2,085 13,2914 47,862
INTEREST EXPEESE 3,150 3,150 3,900
INVESTMENT INCOME 250 250 250
EXTBAQRDINARY ITENMS
EXTRAORDINARY GAINS 2,600
EXTRAORDINARY LOSSES e _____s,300 .
INCOME BEFORE TAX “4,985 6,091 46,252
¥Eb. IRCOME TAX o __._._1,340 __.__ 5,701
NET INCOKE “4,98% 4,751 30,551
sSsss=zZx2zn I 2 -5-F-2 %% % STRTRSTREZ
MARUPACTURING OVERHEAD
POR THE FISCAL YEARS
3873 1878 e 1875_
FIXED INDIRECT LABOR 8,000 8,000 17,000
OTRER FI XED OVERHEAD 5,000 5,000 5,000
DEPRECIATIOR 2.250 2,250 3,750
VARIABLE VERHEAD emenha280 74085 13,775
TOTAL ACTUAL OR 19,510 22,315 39,525
OVERHEAD APPLIED eeeu32p¥25 20,608 40,177
UNDER “OVER APPLIED 7,085 1,709 652
IR -5 5+ 3+ % % %3 - -2 -2 %% % &3

Exhibit 3: Concluded

secured for the seccnd year, monagement is also deficit., The steps as illustrated in Exhibit 1
considsring the issuance of more zhares in 1973. are:

The plamner then "scratch-computed” by first con- 1. Redefine the values for plant and equip-
sidering the effect of ieasing equipment and | ment, other fiwxed overbesd, and short
reducing short-term debt, and then calculating term loans.

the additionsl shares rsquired to cover the fuands 2., Compute new plan values using CALC,
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PLTEQ+i06CC 10600 50000
OPIXOf+11000 20000 5000
STLCANS+15000 15000 190060

CALC

CALCULATIONS ARE BEGIFEKING, PLEASE STAND 3Y,

CALCULATIORS CONPLETED.

T0 PRODUCE THE CONPLETED PLAK, TYPE PLAN

FLATCL

1.010533173 1.108029534 2.424549529

FUNDNSED

6974i.111311% 21726,434167 3900.321407

ar

“7685 3425,175 30551,08333

CSHO+CSNO+500
PRECS+PRECS+8%500

CALC

CALCULATICONS ARE BEGINNING, BLEACESTARD BY.

CALCIILATICHNS COMPLETELD,

70 PRCDUCE THE COMPLETED PLAN, TXYPE PLAN

FUNDREED
¢ 12726.49i67 ©
FCASPCL

1.509415808 1,.41i8677585 3,052539434

STLOANS{21+STLOANSI 21413000

CALC

CALCULATIONS ARE BEGINNIRG, PLEASE STAHD BY.

CALCULATICNS COMPLETED.

T0 PRODUCE THE COMPLETED FLAN, TYPE PLAN

FUNDEEED
0 53%.09168667 O
FCA+TCL

1.509415808 1.,379461447 3.01316769

HKTSEC

7028.8688889 5009 35187.066593

STLOARSL3)«+STLOANS[2]-4000

Exhibit 4: Tllustration of the "scratch pad” characteristics of the time-sharing model,

3.

Inspect some critical variebles -
currvent ratio (tctal curreat assets
divided by total cwrrent liabilities),
nat income, end funds needed.
Redefine values for common stock and
premium,

Compute new plan values using CALC,
Inaspect the eritical varisbles.
Continue until scceptsble variables

599

appear,
When the user is sstisfled that the critical var-
iebles exre satisfactory, he will then proceed to
production of the entire plan for perusal. HNote
thet the turnarowsd time is governed by the
rapldity of the user's mental procosses rather
than by model constraimts since run time for CALC
ia usually equal 4o the time .required for the
typewriter to type the msssages imvolved. The



STORE
PLAR OUTPYT IS STORED

ARSALE+.09 .15 .15
SALES+50000 120000 26500C 336090
YADEXPSAL+.04 .05 ,CS

CALC ‘
CALCULATIONS ARE BEGINKING, PLEASE STAND BY.
CALCULATIURS COMPLETED.
TO PROLDUCE THE COMPLETELD PLAN, TYPE PLAN

PLANDIF .
T0O CENTEE OUTPUT VERTICALLY ON THE PAGE,ROLL THE FPAPER
FORKARD 70 A NEW PAGE AND THEN PRESS THE RETURN KEY. IF
CENTERING IS NOT DESIRED, SIMPLY PRESS MIE RETURN KEY.

BARCCG ENTERPRISES , INC.
BALARCE SHEET
FOR YEAR ENDS

—--28I3 . LLAAsIE L L1815
LUBBENT ASSEIS
CASH 800 1,600 2,000
MARKETABLE SECURITIES 3,126
ACCOUNTS RECEIVABLE 2,000 19,500
RAW MATERIALS 688 1,250 1,563
WORK IN PROCESS a1 321 567
FINISHED GOODS 1,100 1,667 2,083
PREPAID EXPENSES ______ o0 800 1,000
POTAL CUKRENT ceeo-3s028 14,838 23,381
ELXRD ARSEIZ
PLANT D EQUIPMERT
LE3S ACC IEPR,
a0 e
TOTAL FIXED
OTHER ASSETS
DEFERRED CHARGES
TOTAL ASSETS 3,018 14,638 23,587
RITLBSIITST STERTISVRIER SJIRNTDII_RES

Exhibit 5: Tllustration of STORE and FLAMDIF functions permitting the difference between two plans
to be producad.

nmeapages vwere added since response time may be up mgke changes in variables and make a second run,

to ten seconds if many users are on the system, Then the second run can be prod\iced and/or the

and students, being accustomed to faster ‘differences between the first ard second runs can

responses, were reassuzred by thenm, be produced (the plan preoduction will have posi-

Some additional modules have been added to tive and negative values representing changes

the model ard other additions are anticipated. betwsen the successive plans). This featurs is

Two functicns have baen adied which permit the illustrated by Exhibit 5. Another set of modules

user to store the resulis of the current run, te permit the user to specify certain financial goals



GOALS

ENTER THE UPPER LIMIT FOR THE CURKENT RATIO

ENTER THE UPPER LIMIT FOR THE DEBT/EQUITY RATIO

ENTER THE LOWER LIMIT FOR THE DEBT/EQUITY RATIC

a:
2.3
ENTER THE LOWER LIMIT FOR THE CURRENT RATIC
0O:
1.2
g:
5
O:
e2 o2 .35
ENTER THE TARGET PROFIT ON SALES DOLLAR
a:
.10 ,1i
TARGET ASSET TURNOVER
a:
.8 1,2 1.5
PARGET FARNINGS PER SHARE
0: -
2 15

EXD OF INPUT FOR GOALS

GOALVAR

CURRENT RATIO GREATER THAN UPPER LINIT IN 1375 BY 1.1

PROPIT ON SALES DOLLAR DEVIATED FROM THE TARGET BY

“0.054 0,025

POR THE 3 YEARS RESPECTIVELY

0,037

ASSET TURNOVER DEVIATED FROM THE TARGET BY

0,025 0,022

POR TRE 3 YEARS RESPECTIVELY

0.128

EARNINGS PER SHARE FELL SHORT OF THE TARGET BY

0.5¢ 0.i6 FOR 1973 1iS74

EARNINGS PER SHARE EXCEEDED THE TARGET BY

5,26 FOR 1875

ALL OTHER GOALS WERE ACKRIEVED.

Exhibit 6: Use of programmed gqals to disgnose scceptability of the plen,

such &8 earanings pezr shere and current ratio and.
to determine the extent to which these gnals have
been met, Thus critical variebles msy be specis
fied in the model and their achievement evaluated
with each successive pass through CALC. For some
purposes this is a more efficient "scratch ped"
approach than the informal inspection of individ-
ual output varisbles. The operation of this set
of functions is illustrated in Exhibit 6.

The expanded planning model and the slterna-
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tive use cholces give the user maximum flexibil-

ity in that he may:

1.

3.

Proceed straight through the basic
three functions, INPUT, CALC, and FLAN,
Input the basic data, perform calcula-
tions, inspect critical variables, and
elther recycie or produce the plan,
Input data, perform calculations, input
goals, and then examine gcal achieve-

ment, followed by a recycle or plan



production.

k., Input data, perform calculations, siore
the plan, recycle by changing ivput var-
iables; performing calculstions , and
then deternmining the aifferences
between the first and second rurn of the
lan,

There are other veriations of course, with this
variety esegentislly gilving management a powarful
gerateh pad for planning finenciel operstions.

Sewversl. other fegbures can te conveniently
added due to the modulax construction. RESTORE,
g function which restores a stored plan 30 that
1% can be produced can he easily addea. In fach,
8 serles of store and restore functions can be
aregted and Jistingaished by addiung 1,2, or 3 to
the function name, The successive runs of the
plan could be retained within the ssme workspece
for fubure use or reference. (In many instances
1t will be more couvenient to save the resulits of
e run in a separate workspace.) A funetion
celled QUARTERS would comvert ammual values (such
e8 interest rates and programmed fixed costs) to
guarterly velues, thereby pexrmitting the gensra~
tion of plans by quarters in addition to years.
Some additional segmentation of the existing
functions msy be necessary to accomplish this,
but the concept should be travaparent.
THE RELATIVE MERITS OF AFL

Although other langusges are availsble via
time~-gharing, AFL possessea geveral charscteris-
Some of these

tics which recommend it for use,

are the extension of aritkmetic operations to
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vectors on an element by element basis and the
ebility to mix integars and vectors. This abil-
ity eliminates the neceseity for loops when com-
bined with the use of certain primitive functions
such ag take (+) and drop (+) which are useful in
accomodating lead and lsg relstionships., Moreover,
subscripting of variables is unnecessary. Ia the
model, for exsmple, cash at the end of & fiscal
perivd is assumed to be & function of the follow-
ing yearis sales. ‘The program statements in
FORTRAN and APL are ccmpared below:
FORTRAN:

DO 205, I=1,NOYRS

CASH (I) = RCASSAL(T)*SALES(I+1)

AFL: CSH+RCSHSALEx PERIOD4SALES
Of course the 'DO' loop encompasses varisbles
other than cash. But it should be noted that
while several loops are required in FORTRAN, none
are required in the AFL version of the model due
to the structure of the language.

Another significant advantage of APL is that
no dimension statements are regquired; in contrast,
the FORTRAN version of the model required feourteen
lines of such statements. Output formatting is
also gimpler,

FORTRAN:

WRITE{108,2040) (CASH(I), I=1,NOYRS)
2040 FORMAT ($CASH$,16X,F8.0,%k(3X,F8.0))

APL: 'CASH . "BCIIN' AFMT CSH
The lsck of dimensioning in APL means that the
model can oparate on one, five, twenty, fifty
vesr projections, while the FORTRAN model is con~

strained to a five year projection. The formsited



plan output in either case is limited to the
width of the primting device.
CONCLUSIONS

The conversion from hand-genersted f’nancial

budgets to computerized pisiming models was a sige

nificant step in the development of corporate
management, The céneept of multiple cuts of the
budget became a reality rather than a step
resorted to on a partial basis or only in the
most extreme situations., The holistic design of
such early plenning models was appropriate for
the batch operating enviromment.

But with the svailablilty and use of time-
sharing, design characteristics should recogrize
and capitalize on changes in the operatiﬁg envire
oment. While same have called attention to
desirabJ‘e characteristics of models, it is also
important to recognize interreletionships between
the operating environmment, model design charact-
eristics, and even the choice of programming lan~
guage. TFor example, some have advocated the use
of flexible rather than si;,ruc‘cm'ed models (as the
" one described here). But flexible models begin
to assume the cheracteristics of a limited pro-
graming language, and require more user time
than structured models, Thus if one utilizes a
concise langusge (APL) for model construction,
the cost of adapting s structured model to unique
circumstances may be less than the cost of usirg
(overlcoking the greater programming cost) a less
powerful lengusge.

A modular-designed corporate planning model

such as described here vrovides monsgement with a
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seretcn pad approach to planning, ‘pemitting
attention to proposals and thelr effecte rather
then distraction by interruptions occasicned by
total runs of plens when such is unnacesssry. '(he
avility to enter only thoge variables being
changed and to inspect the effects of the changee
within five to ten seconds permits the tvype of
concentration belng sought for by reszearchers in
computer assisted instruction. When this state
is achieved in corporste planning, the computer
has become an int‘eractive uwanagement tool rather
£.mply a rapld caiculator. The difference is
qualitative as well as quantitstive, s nce man=
agement casn do in an appropriately designed inter-
active enviromment what cannct be accomplished in
a batch oriented environment due to time cone

gtraints and limited retention ability of the

human miad,



