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This pape r addresses the potential. 

u se of high techno l o gy i n the nonprofit sector; mor2 
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Be caus e the high technology fiel~ is so dyn ami c 

and in const a nt evolution , the author has chosen a 

snapshot at a 2onternv,ra:cy poJnt ir. the a.ction to Jay 

a fo undation fo r future r e co□mendat ions ~n d conclusion s 

A discussiou of where we h ave been s i nce 1852 

in the area of data p roc essing will contribute t o t he 

re ader 1 s comprehens ion of why we are where ~e a r c in 

the de velopme nt o f management s ystems today. The 

cursory tour through times past will take the rou~ e 

leading to decis ion 3Upport systems, a s opposed to a 

nt:rnl:;e1· o f other developme nt routes we could have 

followed, i . e., robotics, aeron ~utics , etc . Decisio n 

support syst e ms a re computer based sys tern3 which inte1· ---

actively st:pport the making of decisio ns by pro7iding 

rele van t answers to "what i::? 11 and goal seeking 

De cision support systems will be genera~ly 

considsred , f3llowe d by a basic presentation of a 

speci fic syste~ . The capabilities and more sa li e nt 

features cf the sp~cific decision support system will 
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The author will next consider possible ways 

for cha~i Lable nonprofit organizations to econoinically 

tap into the Leneftts of decision support s ys t e m 

resources. 

This p ~pe r reflects the a~thar's experience 

with a decision support system known as the Interac tive 

Financial Planning Sys tec1 ( I:FPS), pronounced 11eye-fips· 1
, 

and explores viable a lternatives for ma king IFPS 

availa ble to nocprofit organizations on an affordable 

basis. 

While there is extensive lit8ratur9 avail able 

ln the area of data processing, the literature concern-

ing dec ision support systems is extremely limited. The 

author :Ls not ?..ware of any literatu1·e whicr, specifically 

addreases the application of high technology and 

decision support systems in the nonprofit sector . The 

au~hor is aearching for ways to use decision support 

systems effectively in the nonprofi t secto~ , since this 

application has not be~ n addressed. 

And finally, comtemplation of near years' 

trends and events in the high tech arena and their 

impact o n the subject of this paper will be made, with 

conslusions being offered. 

B. ~ot only have knowl 0 1::i ge and in·.for-

mation been inc~easing at stagge ring rates during the 
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past few decades, but so have !he cost s incurred in 

collect ing and maintaining t he in f ormat ion is s ome 

usable f o rm . Computer s have been largely r esponsible 

for the quantum leaps forward in the areas of science 

and the ability to process business data in previously 

unthought of volumes. At the same time, the computer 

has be come both frie nd and foe. Our pace of living 

has quickene d to keep pace with the electronic dev ices 

which we depend upon to accomplish much of our work. 

The .aecessi ty to ha.ve answers to complex questions and 

to see into the future has become more of a requiremen t 

today than in times past due to the uncertainty of 

current times, The captains of business fin~ t hat t here 

is a daily correction to what was once able to be pl a nne d 

and followed without change. More and more the managers 

of business and industry have required ways of obtaining 

reliable answers to their complex questions, and ~o do 

so in less atld less time, and at reasonable cost. 

B0th the expansion of knowledge and the quest 

for even greater knowledge with the ability to project 

outcomes of future events have brought us to the de 0lel­

opment of decision support systems (DSS). Decision 

support s y~ tems, as referred to in this paper, are 

those comput er - based programs (software) ~hich have 

been dubbed as executive mind support systems. 
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II. Management: The 'Why' of DSS 

Since the days of Dr. Herman Holleri~h's calcula~ing 

the 1910 Census for the United States go~ernment using 

hole-punched cards and electri~ally operated m&chj _nes 

to manipul ate them, data processing technicians have 

been giving managers what the technicians believed 

use ful. 

A, Pros and Cons of Data Processing. Traditionally, 

d ata processing, management infor~ation services, and 

operations research/management science have contribut ed 

superbly to organization data flows, improved opera-t.;ions, 

and deve lopment o f analytical methods for decision-making . 

All have employed technology ( the 1:ieans) to develop 

applications (_the end). Where reporting and control 

are concerned, they have applied their procedures and 

rules with marked success overall. Ye t, from a man ager =s 

point of view, something very essential is missing. 

Central manageme nt activities we~e untouched 

by traditional comput er systems. The manager's personal 

choices, which cannot be routinely performe d or dele-

ga ~ed, ~ere never addressed. The need for fast responses 

in unanticipa ted situations , "fire fighting'' s ~1pport, 

and flexibl e, int e r active planning capab i lities were 
1 

overlooked ~y the t e c hnolog ist,i 

Due to the l e ad time r equired for writing 

computer programs, expl~rato r y decision-making is not 



feasibl e in the traditional comput er/da ta pro cessing 

env.ironme nt . Information ne e ds and methods of 

anal ys is evolve in a free-flowing decisioc -mak i ng 

procei::s. 1'radi t ion al data precessing cannot suppo :t't. 

the manage r =s dally decision-making func tion in a 

~imely, reliable manner. 

III. In The Beginning 

Beginning in the early 1970s th e re was a co n s id­

erable interest being generated among computer manufac­

turers, educators, and business man agers for comput2r 

systeMs which were more user-oriented. Managers 

wanted a personal tool whj_ch could respond with 

lightening speed and provide accurate answers to 

"what if?" and goal-seeking typG questions. Thi s 

seemed necessary in the face of ever increas ing 

volumes of paperwork and information stored in corr.put er 

data bases . It took days, weeks, months, or even years 

to write comput e r programs and develop systems to pro­

duce the answers management sought back then. Not only 

was such development expensive, it often was onl y the 

first step in t he dec ision-making process for the 

executive or manager who was supplied with ~he data i n 

report fo rm . Traditional data processing systems 

analysis and development lent l~self to t hose tasks 

which we r e repetitive r.nd r equ i:::-ed J l tt le user 
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interaction. Managers wanted an extension to their 

mind: something that could quickly suppl y a nswers to 

aid their dec is ion-making responsibilities , They 

~anted systems which would allow them to converse 

directly with the computer without the interme diary 

i~ the form of a data processing specialist. The 

decisi on support system is the outgrowth of this 

need for direct personal support for managerial 

decisions across many disciplines. 

A. }'irst Steps. As one might suspect, the number 

one (largest, best known, etc.) computer ve~dor was in 

the forefront of decision support systems development , 

i.e., International Business Machines (IBM). During 

1970 to 1974, an IBM research group in San Jose, 

California, developed the General Analysis and Display 

2 System (GADS). This decision support system was 

somewhat limited in application by comparison to 

systems of today. Nonetheless, some 200 j_ndividuals 

with no previous computer experience, and who worked 

for 17 differe nt businesses , were able to use the 
., 

system very effectively.~ 

GADS was the result of indepth study of manager­

ial behavior in decision-making situations. It was dis­

covered that traditional systems analysis was indeed 

poorly suit e d to the natu~e of decision-making from 



f" 

-7-

. 4 the non-computer oriented person's point of view. 

Compounding the decision support system 

development process was the fact tbat managers didn't 

know how they made decisions; and those rare few who 

had some insight on the subject were reluctant to 

reveal what they were aware of as it tended to expose 

important details of their operations, 5 

Undaunted, the IBM research group formulated 

a series of simple questions based on the premise that 

they didn'~ know what was needed for a decision 

support system. The success of the end product (GADS) 

was no doubt due to the wisdom of the simple questions 

and their analysis by the IBM research group. 

IV. Growth and Maturity 

At the time of IBM's activity with GADS, the term 

"decision support" had not come into use. The term was 

coined in 1977 by Peter G. Keen, who holds a Ph.D. in 

busir.ess administ:ration from Harvard, and is an 

associate professor at the MIT Sloan School of Manage-

6 m.ent. 

The term aptly fits, for these systems consist 

of computer-based .data base management systems or 

financial models which are personally used on an ongoing 

basis to support manci,gers and their staffs in their 

activities -- the making of decisions. 
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At the heart of a decisicn support syst em is a 

model of variables, e.g., sales, con tri.butions , t s xes, 

etc., and a statement which defines or quanti f ies the 

variable over consecutive periods of time, e.g., days, 

7 weeks, months, quarters, or years. 

The decision support system (DSS ) allows one to 

inquire of the model about the eff ~c t s certain chauges 

in a variable statement might have upon th e results of 

the model solution. This inquiry is referred to as a 

"what if?" command. 

Additionally, if a certain goal is being sought, 

one may specify a variable to be changed in order to 

achieve the desired goal. The DSS will provide output 

to indicate the change required in the variable 

selected as well as the impact such a change will have 

on all other variables in the model. 8 For example, if 

a goal of $20,000,000 in after-tax income is sought , and 

the variable selected is sales, the result of the goal 

seek(ing) function would indicate the changes from the 

base model values for variables such as sales, production, 

expenses, and taxes. The inquirer would know very 

specifically what must be den<:.~ to achieve the goal. 

In 1978, Dr. Keen published a book on the subject 

of decision support systems titled: Decision Suppor\ 

Syst:ems : An Organizational .Per s p e ctive. DSS be,~ame 

the latest buzzword in "computere e se ll , and a whole !1ew 
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world for :nan agers and decis:i on makers. 

At the same time in another part of the United 

States, and independe ntly from Dr. Keen, Gerald (Jerry) 

R. Wagner, created a nodeling language which fully 

supported the decision-support concept.
9 

W~gner holds 

a Ph.D. in statistics from Iowa State University, and 

was then a professor of operations research at the 

University of Texas, Wagner h a d developed a software 

package which provided a simple method of creating 

models and us i ng them on a continuing basis through a 

range of manipulations as both a learning and decision­

support process. Wagner called his software an inter­

active financial planning system. Wagner's software 

package is formally known today as the Interactive 

Financia,l Planning System, or IFPS, pronounced "eye-fips". 

IFPS currently enjoys the first place position among 

DSS packages in terms of the number of copies of the 

system which have been sold and installed world-wide on 

main-frame computers (large computers}. 

The current cos-c of the main-frame IFPS software 

package is $80,000, which includes the installation and 

some initial training. This cost is obviously prohibi­

tive for acquisition by the vast majority of nonprofit 

organizations, 

There are other DSS pacKages on the market today. 

Many of them are excellent. None of them, however, 
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enjoys the success that !FPS enjoys. This can be 

attributed to the fact that !FPS is s o simple to learn 

and to use, and has such a wide base of app lication 

that any discipline can make profitable use of the 

system in one way or another. 

IFPS is marketed by EXECUCOM Systems Corpor a tion 

of Austin, Texas. Wagner is the president and chair­

man of the board of EXECUCOM. He and his staf f of 

professionals are sensitive to the needs of their 

clients and the changing business environment. To 

cope with the user needs, EXECUCOM encouraged and 

aided in the founding of the IFPS Users Association. 

The Associa t icn meets semi-annually to di.scuss uses 

of !FPS, new developments, desired enhancements, and 

future plans. 

V. Management Decisions 

An understanding of how managers make decisions 

and the nature of decisions is crucial to developers 

of computer-based decision support systems. These 

subjects are addressed here to provide a meaningful 

foundation for the comprehension and appreciation of 

decision s~pport systems. 

A. Man1gement's Modus Operandi. Se nior managers 

rarely spe nd more than an hour on any gi ve n problem; 

and solutions come only after a n~mber of !ra~nented 
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• • - +- • lO ~1 • d t k sessions over a p e rioa o~ ~ime. nany varie ass 

are addressed each day, Although manager s prefer 

concrete f acts and rely on person-to-person discussions 

they often base their decisions on intuition. Stan­

dardized, computer-based reporting systems lack the 

scope, releva.nce, and flexibility to deal with i mrne diate 

problems. Additionally, operations research/management 

science models fail to fit specific problems. Though 

they are conceptually adequate , there is an inability 

to cope with qualatative issues and exceptions. 

B. The Need: The Answer. What managers needed, 

and now hi,we , are systems which provide direct, personal, 

real-time support of the decision-making process: 

decision support systems. Such systems must have: 

(1} an interactive capability with a data base for 

sorting and retrieving data, or (2) analysis and 

modeling capabilities, Some systems, like IFPS, have 

both. 

A manager who has no familiarity ~vi th computers 

is reluctant to use a decision support system unless 

it is easy to use, has flexibility, and is adaptive to 

every concievable problem. Again, IFPS fits the 

criteria exceedingly well. 



C. • The Nature of Decisions. Decis ion-ma.king has 

been described as identifying proble ms and opportunities; 

generating alternative solutions; evaluating the alter­

natives, and selecting the best a lternative. 11 We 

apply decision-making processes in the planning and 

learning activities of our lives. Planning is sett ing 

a course of action for the future base d upon assump­

tions about the future and ~naly-is of past policy .
12 

Learning in the business sense is acquiring a better 

understanding of the business environment; analyzing 

the outcome of business pland; and making better plar.s 

and decisions as a result of our improved unde rstanding. 

Decisions are the bedrock of a successful business , or 

the quicksand of the failure. 

D. Decision Characteristics. Decisions may be 

structured, semi-structured, or unstructured. They 

additionally may be control or planning oriented. The 

matrix in Figure 1 illustrates how these characteris­

tics fit together, and in what areas they would apply. 

1. Structured. A structured decision is one 

wherein the problem is well-defined a.nd an abundance 

of relevant data exists concerning the decision. 

2. Semi.-Struc.tu:::-sd. ':'he problem d<2f ini t ioa 

of a semi-structured decision ~s very obscure. There 

is more uncertainty involved because there is too much 

dat a available for consideration. 
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3. Unstructured . The unstructured decision 

is one in which the criteria are lacking, thus 

requiring a ve r y subjective de cision to be made . 

TYPES OF BUSINESS DEC1SlONS 

STRUCTURED 

SEMI­
STRUCTURED 

UN­
STRUCTURED 

-: 

' 
I 

OPERATIONAL 
CONTROL 

lHVENTORY 
RE-ORDERING 

. . 

SALES ORDER 
TRACKING 

CASH 
BUDGETING 

MANAGEMENT STRATEGIC 
CONTROL PLANNING 

·- -~ 

PLANi 
LAYOUT 

QUARTERLY 
BUDGET 

SET CAPITAL 
HARKE TING ACQUlS I TION 
EXPENDITURES ANAL'fS [S . 

R & DIN 
NEW 
TEOH:OLOGIES 

Figure 1 
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4. Control. Control decisions are those 

dealing with ope:rational functions. They a:re for 

routine matters focusing on internal b~siness events . 

Major changes are infrequent. Control decisions 

have local impact only, and produce reiatively quick 

response. 

5. Control/Planning, Control/planning 

decisions have management orientation. They have 

a wider impact on the organization and a longer 

time horizon than do control decisions. Since 

they are more critical to business success, exten­

sive analysis is required for their formulation. 

6. Planning. The term stragic planning is 

frequently used to identify decisions having the 

longest time horizon. Such decisions focus on the 

business environment overall. Careful planning and 

evaluation is required as these decisions establish 

the direction for the entire organization. 

VI. Computer Support for Business Decisions 

The computer provides varying degrees · a.nd types 

of support for decisions in the arena of business. 

Depending upon the size of the computer, e.g., main­

frame, mini, or micro, and the software (programs) being 

used, the degree and type of support will be determined. 

Three areas of support are addressed tn this paper. 
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They a:ce: (.1) cla.ta processing, (2) database management 
~3 

systems, and (.3) modeling languages . .1 

A. Data Processing. The first and most used 

computer support j_s data processing. Data processing 

is designed to produce routine, historical reports. 

As such, it focuses on high volume data storage and 

retrieval t ransaction processing. The major concerns 

are efficiency and clerical cost reduction . Data 

processing uses gen e ~al programming languages, or sets 

of coded instructions, such as COBOL (Co!IlIDon Bussiness 

Oriented Language), RPG (Report Program Generator), 

FORTRAN (Formula Translation), and BASIC (a basic set 

of coding instructions). The nature of projects under­

taken generally leads to long development periods, e.g., 

accounts payable, accounts receivable, payroll syst8ms, 

and the like. 

B. Database Management Systems, Database manage­

ment systems are used to retrieve data and generate 

reports more effectively and efficiently than do the 

conventional data processing application programs. 

They are designed to provide structures which are 

independent of application programs. They run off 

large databases associated with data processing 

applications. 
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,., 
'-'• Modelin g Languages . Modeling languages give 

management support in the areas of dec ision-making and 

planning. They provide a vehicle for answering 

management's "what if?" questions quickly , They a:::-e 

capable not only of analyzing historical data quickly , 

but can extrapolate it into the future. 

This paper concentrates on the illodeling 

language aspect of computer support fc~ business 

decisions. 

1. What Is A Model? A model is a concise 

representation or simplification of a real world system 

or situation whose behavior we want to explain or pre­

dict. Decision-making or planning is most usually 

approached with a mental model structured from our 

academic disciplines or as the substance from observa­

tion and experience. 

Some examples of models are: models of 

financial flows in a business ; models of competitive 

markets; production models; organizational mod e ls ; 

flow diagrams; fluid dynamics, etc. 

(al Developing A Model , There are fi .ve 

14 steps which must be taken in order to develop a model. 

These steps are: (1) understand the problem situat1on, 

(2) define t he scope of the problem, (3) determine the 

goals to be achieved, (4) identify relationships among 

the factors which impac t the situa tion, a nd (5) express 
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all factors and relationships mathe ma tica lly. 

(1) Underst a nd The Pr ob l em Sit uatiou . 

An effort must be made to compre hend what is being 

dealt with -- people: mcney, time, tangibles. 

(2) Define The Scope Of The Prob l em. 

The problem must be defined in terms of how ma ny, how 

much, ho w often -- quantity, quality, fre quency, dur­

ation, and the like, 

(3} Determine The Goals To Be 

Achieved. What does a good solution look like? What 

is the accepted level of achievemeat, and how is it 

expressed -- people, money, etc.? 

(4) Identify Rel a tionships Amon g The 

Factors Which Impact The Situation. From a business 

perspective ; consideration must be given to economic 

factors, business policies, governmental regulations , 

the competition, and market characteristics, among 

others. The impact of factors on. each other as well 

as on the given problem situation must be evaluated 

in the model construction process . 

l5} Express All Factors And Relation­

ships Ma thernat ical ~.X ... :. Tbis fifth step takes the four 

preceeding steps and gives them a graphic form which 

enables a solution to be derived; a goal to be sought 

and achieve d, 
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2. The Scler..tific Method. Models are the 

bas i s for the scientific method. This is clearly 

15 
illustrated in Figure 2. 

I 
I 

-------------

OEFWE THE SCOPE OF 

THE INVEST! f,ATION 

tJEV~LOP A SET OF ASSUMPTIONS I 

EXPRESS ASSU:IPTI ONS IN 

~ELL DEFINED TER1·1S ·-

A HODEL 

I 
I 
I 
I 
I 
I 
I 
I 
I 

r--------t._~ MAKE PREDICTIONS SASED 
r 

• AAAL YZE THE 

• DIFFERENCES 

.. ~ 

a, THE MODEL 

OBSERVE OR EXPERIMENT 

AND MEASURE RESuLrs 

The Scientific Method: An organized and 
structured attack on a decision problem. 

Figure 2 
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The scientific method can also be applied 

to planning as illustrat e d in Figure 3. 16 

I EXPER!MENT I 

I lilD~L VALIDATION l 

DEFINE iHE 

PLANNING OBJECTIVES 

IOE~TIFY KEY ASSUMPTIONS 
ABOUT THE ENVIRONMENT AND ◄- - - - - - - - - - - - -• 

I ABOUT BUSINESS POLICIES , 

I .. r..i EXPRESS AS A ~lODEL I 

EVALUATE DIFFERENT SCENARIOS OR ~ ~------DECISION ALTERNATIVES ANO ., 

"4.AKE A DECISION 

IHPLE.'1ENT THE DEC Is ION OR PLAN I 

RECORD ACTUAL DECISIONS IMPLEMENTED 
ANO OPE!tATING P.ESU\..TS 

ANALYZE DIFFERENCES 

1. REEVALUATE 
OECISIOrlS 

2. REEVALUATE 
THE MODEL 

Applying The Scientific Method To Planning 

Figure 3 
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VII. The Anatomy Of A Decision Suppo r t 3ysten~ 

A decision support system must have a group of 

well-defined charactcristi~s in order to qualify as 

such. Having theze basic characteTistics does not 

imply that the system is of high quality, however, 

as each system must stand or fall on its o~r. merits. 17 

To begin with, a decision support system is a 

computerized support service for a specifi~ planning, 

decision-making, or analysis situation. 

Secondly, it is designed based upon the user's 

preception of a given planning process or business 

problem. 

Next, it must be interactive (provide instant 

action and reaction between the user and the computer), 

easy to use, and provide fast response and meaningful 

output. 

Then it must be designed to fit the user's normal 

decision-making or planning process. 

Finally, it must incorporate the flexibility 

required to support a variety of analyses, and evolve 

with the user's needs. It is easily adaptable to 

major changes, and is powerful in terms of diversity 

and capability of accomplishments. 

A. The Deve lopme nt Proce ss. The development of 

a decision support system (model or models) is initiated 

by a ma n a ger or analyst (user) in response to a specific 
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need. The final user provides the design crite r i a 

and e•, alua tes the system's results. The designer' s 

(user's) business knowledge is crucial in terms oi 

developing an effective system. 

The system developer is usually the final user or 

a business a nalyst -- an individual who knows the 

particulars associated with the problem/situation. 

Building a working prototype begins with the first 

attempt and usually proceeds through several versions 

before the ultimate system is attained. The protot ype 

is easily modified or reconstructed so thBt by any 

othe r standard or method of comparison, the work is 

quickly accomplished, 

The1~e are necessg,rily technical support require ­

ments directed toward data processing. The technicians 

help evaluate decision support system technology such 

as software and hardware. Additional help is given 

with interfaces between the decision support system 

and production or accounting systems. Finally, 

technicians are called upon to aid system builders 

and provide design expertise for large-scale systems . 

B. The Final Decision Support System. The final 

dec.isior. support system is composed of bas i c building 

blocks . These include the busine s s model(s) or pro ­

jection techn ique s in simple near-English dialogue. 



The re.sult will be easily interpreted reports and 

graphic plots. 

The final decision support system is an integral 

part of the planning or decision-making process . It 

reflects the user's business kn owledge and leverages 

the analyst's or manageT's thought process by 

automating calculations and displaying the results. 

The final decision support system evolves with 

the user's needs by allowing new building blocks to 

be added through high level language use. 

The final decision support system supports the 

decision-ma ke r by automating the structured part of 

semi-structured task s, performing calculations, 

storing and retrieving data, and producing useful, 

meanj_ngful output . 

C. Decision Suppo~t Systems For Financial 

Analysis And Planning~ A decision support system for 

financial analysis and planning provides a high degree 

of flexibility to traditional accounting procedures. 

The decision support system allows the use of nwhat 

if?'' interrogatLrns in budget projections and Jormula­

tions, Ii; includes business assumptions from various 

functional areas marke t !~g, production , etc. 

Va1·iance analysis and r e porting a :ce more 

adaptive to specific needs through a decision support 
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system for financial analysis and planning. 

A decision support system for financial 

analysis and planning allows the user to easily move 

from historical data and reporting to projections. 

The system makes financial and cost analysis more 

readily accessable to line management. 

VIII. IFPS: A Tool For Building Decision Support 

Syst0ms 

The heart of the Interactive Financial Planning 

System is the model. The major functions of the 

modeling subsystem are creating and editing models, 

scenario building and model interrogation, producing 

results from model solutions, and consolidating and 

combining model solutions. These functions represent 

the totality of what decision support is all about, 

and each will be further discussed and illustrated. 

A. IFPS Functional Syst e m Structure. The IFPS 

software is designed so that there are a number of 

subsystems which perform specifj_c functions. The 

most used of these subsystems are the modeling 

subsystem, the datafile subsystem, the corn...~and file 

subsystem , and the report sybsystem. Ea~h of these 

sybsystems will be furthe r discussed and illustrated 



Subsystems which will not be illustrat e d in th i s 

paper are: (_l) the structure subsystem, which is use d 

to create and edit structures and consolidat e hier arch­

ial networks, (2) the formula subs ystem, which is used 

to create, edit and test formulas, and (3) the subtask 

subsystem which is used t o create, edit and te s t sub­

tasks. A graphic illustration of the IFPS func t i onal 

system structure is shown in Figure 4. 18 
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--------------------------------------
IFPS FUNCTIONAL SYSTEM STRUCTURE 

Modelin g 
Subsystem 

___ ,. Creating & Editing Y10dels 

1----• Scenario .Building and 
Model Interrogation 

-What If A..~a l ysis 
-Backward Solutions 

(Goal Seekir.g) 
-lmpa~t & Sensitivity 

Analysis 
-Risk .Analysis 

Producing R~sults From 
Model Solutions 

-Automat i c "Spread Sheet" 
Printing 

-Formal Reportin ?, 
-Storing ~esults in Dataflles 
-Plotting Res~lts on Graphs 

** Executive Command Level 
Consolidating & Combining 

Model:. and SoluU.ons 

File Manipulation 

Data File 
Subsystem 

'---••creating & Editing Data fil~s 

Comma nd File .,__ __ Creating & Editing Command 
Subsystem Files 

Report 
Subsystem 

Figure 4 

Creat!ng & Editing Formal 
Report Definitions 
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IX. Understanding the IFPS Mode l 

Basic to using the Interactive Financial Planning 

System is a knowledge of model construction . The 

simplistic view of an IFPS model is that it is a 

simple matrix in spread sheet format. Variables or 

items having values attributed to them are listed 

consecutively in a "grocery list" fashion to the 

left side of the matrix. The variable statements 

indicate the various values of the variable during 

a specified series of time periods. Variables with 

statements constitute rows in the matrix. Across 

the top of the matrix are designations for the time 

periods. These time periods are column headings. 

The following figure illustrates these concepts. 

MODEL MATRIX 

TIME PERIODS 

" 
( Co 1 urn.n s ) 

r 7 '\ 't VARIABLES-,, f 
(Hows) 1983 1984 1985 1986 

SALES 100 200 300 400 
COST OF GOODS 50 100 150 200 
OPERATIONS 10 20 30 40 
GROSS INCOME 4 0 80 120 160 
TAXES 100 

' 
200 , 300 , 400 

NET PROFIT -60 , -120 , --180 ,_-240 I 

Figure 5 

I 
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A. Colwnns. By defining the columns and rows, 

the user provides the dimensions of the model matrix 

to the IFPS. The first or second entry made at the 

cumputer terminal when building an IFPS model is 

COLUMNS. This is followed by a variety of possible 

entries. If there are to be four columns in the 

model, the user may enter COLUMNS 1-4, or COLUMNS 

1,2,3,4. If the columns are to be for annual periods, 

the user may enter COLUMNS 1983-1986, or the user may 

enter COLUMNS 1983,1984,1985,1986. 

There exists a considerable amount of flexibility 

19 
in designating the columns for an IFPS model. For 

example, if the model were to be for a two-year period 

with each year broken into quarters, and a summary 

column were to reflect growth for the two year period , 

columns could be expressed as: 

COLUMNS 1-4,1982,6-8,1983,GROWTH or 

COLUMNS 1-8,1982,1983,GROWTH 

GROWTH in this example is a special colurm. Once the 

columns have been specified, fifty percent of the 

model's dimensions have been defined -- the width. 

B. Rows. Rows are comprised of variables a nd 

20 statements. A variable is something the value of 

which can be expressed mathematically, e.g., expenses , 
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income , contributions, pledges, a nd the like. A 

variable statement is the mathematical expres s~on 

of value(s) attributed to the variable. The 

statement may have many forms. If constants are 

given, the variable may appear as: 

INCOME= 100,200,300, 4 00 

(The variable must be followed by an equal s ign, and 

each value must be separated by a comr.ia). 

If the value is the same for all time periods, e.g., 

RENT= 500,500,500,500, it may be entered into the 

model as RENT= 500. !FPS will autolliatically extend 

the last value given to all rem~ining columns. In the 

case cited, the entry RENT-= 500 FOR 4 could have also 

been entered to show that the amount 500 was to be 

used for all four columns of the model (or the first 

four columns if the model had more than four columns). 

If a variable value is expected or projected to 

increase at a given rate each time period, the PREVIOUS 

command may be used in the statement. This is called 

a lagging reference, and it is used to account foT 

inflation or growth projection. An example would be 

a situation in which a 5% increase were expected during 

each time period. The variable statement might be: 

INCOME= 100,PREVIOUS * 1 , 05 

This statement would cause the v a lue of the variable 
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INCOME to increase at the rate of 5% over the value 

of the prev ious time period, a~d to do so f or each 

successive time period. The result in this case would 

be: 

INCOME= 100,105,110.25,115.76 

(!FPS would round the results to the nearest whole 

number giving 100,105,110, and 115). 

A variable's value may result from some mat hematical 

operation having been performe d on other variables in 

the model. An example might be NET INCOME= GROSS 

INCOME - EXPENSES. IFPS would substitute the numeric 

values for GROSS INCOME and EXPENSES when the SOLVE 

corurnand is entered, compute tbe answer, and place the 

answer in the model solution, 

Each variable in the model has a line number (or 

row number}. When building a model, the line number 

may be referenced in lieu of the variable name. In t he 

case just mentioned, if GROSS INCOME were on line 30, 

and EXPENSES were on line 50, the entry made at the 

terminal could have been: 

NET INCOME= L30 - L50 (L means Line) 

Mathematical expressions are solved algeb raically 

by IPPS. Operations are+ for addition , - f or sub­

traction, * for multiplication, and/ fo r division. 
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When all of the variables and their statements have 

been entered, the second half of the model matrix 

dimensions will have been defined for the IFPS 

software. 

This cursory discussion of the IFPS model and some 

of its characteristi~s leads to the application of the 

subject material for demonstration of the manipulation 

and use of model contents by IFPS. 

X. Interactive Financial Planning System Demonstration 

The Interactive Financial Planning System developed 

by EXECUCOM, Inc. is a powerful, versatile, and econom­

ically justifiable system. Using the English language 

and the rules which apply to mathematics and algebra, 

plus the micros which are automatically programmed into 

the system, virtually any type of financial model can 

be constructed by the user of the system, The model 

can be changed by asking "what if" type questions, or 

if· a known goal is desired, the IFPS can advise which 

inputs or variables must be changed and how they must 

be changed in order to achieve the desired goal. In­

for1nation such as smo:rtization of a loan, the internal 

rate of return on an investment, or the net present 

value of money ~re quickly handled by the IFPS with 

simple English statements. 
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A. Nonprofit Organization Budg~t Sample. In order 

to provide the reader with a deeper understanding of 

the IFPS package, a simple application of IFPS in the 

development of a nonprofit organization budget is pre­

sented following, with corrm1enta.ry on wha-c is being 

accomplished, a~d how. Additionally, a second budget 

model will be developed to demonstrate other IFPS 

capabilities. Report formats for the models will be 

developed, explained, and demonstrated, 

At some point in time, and for various reasons , it 

may be desirable to consolidate models, such as when 

the organizations they represent decide to merge in 

order to perpetuate their work and insure survival. 

The use of IFPS to consolidate models will be demon­

strated in this paper. 

Datafiles will be developed, explained, and demon­

strated as a means to format input for use with a model. 

Datafiles would permit a single model to be used to 

display common data from a number of similar units, 

such as branch offices of a national · organization. 

1. The Model. The first step taken to employ 

IFPS capabilities is to build a model describing the 

variables and the time periods being considered. The 

model is constructed and then filed, mu~h like a file 

folder is placed in the drawer of a lett e r filing 
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cabinet in an office . Once constructed and filed, it 

is available for extraction and use at any time. The 

user (pe rson using the IFPS system) signs on to the 

computer, and calls for the IFPS file containing the 

model. These steps will be explained following. Once 

the file is made available by the computer system, the 

user would ask for the model (file folder). In the 

samples which follow, a symbol like this> will appear 

as the first character in any line of information which 

was entered by the user. If this symbol does not appear, 

the output (printed line, in this case) was generated 

by the IFPS and printed by the terminal. The samples 

wlll be commented on as they appear in this paper. 

PEAD\' ♦ f: 

PROM 7 
1_1:S:?OOE 

2. Sign On. 

>ENTER USERID / PASSWOPD: 
P.OE:t·1 □E ...-- B □ f: 

The terminal being used to access the mainframe compu­

ter during this dernostration is a Texas Instruments 

Silent 700, as shown in Appendices A and B-

The terminal is portable and looks very much like a 

port able typewriter. It has an acoustical coupler which 

is used to connect a te lephone receiver to the terminal, 

The user dials the computer, and when a signal is heard 
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to indicate that the comput er has answered, the phone 

receiver is placed into the acoustical coupler on the 

TI Silent 700 terminal. The user would enter a code 

on the keyboard and transmit the in i ormation by de­

pressing the carriage return key (CR). The mainframe 

computer would ask for the user's identif ication or 

password. If the mainframe computer didn't r ecognize 

the user, he or she would not be able to use the main­

frame computer. 

+DESTRO Y USER ID/ PASSWD~D ENTR Y 
♦Ut-11'./AC 111)1) OPEPATIHG s:y :::TEM LE\.' . ·:::~R2C+(ll .···· o1 ( f<•:: r::, • 

LA?T RUN AT: 022583 133349 
DATE: 0311 :::3 Tl ME : O':-r~:6 41 
ItHERFiCT I \-'E FI HRt-K I tiL PLRr·H l rt-11::; :: :y ::: TEf'~ - :=:. u \.'2 
EtHEF.' t·10Iii:. L ·~: At·W PEF'OP TS: FI LE rff-1t•~ E 
>TEST 
FILE TEST PROCESS ED 
READ Y FO P EXECUTI VE COMMAND 
>CATALoi:; 
tiHME 
r·mnPr::01 
CORD 
CUT l.,.!OOD 
1,.IOOD 
CHEC K 
r,wo 

TYPE 
t· □ DEL 
MODE L 
MODEL 
MOD EL 
t·10DEL 
f?EF'OPT 

MP□ MODEL 
>LI :::T MODEL t·wo 

2 '5 
24 
19 
24 
16 
4 :~: 

When the computer r e cognizes the user· , it destroys the 

user's identification/password entry so that it cannot 

be known or seen by anyone except the user. The com­

puter then identifies itself, and in effect says, 



~.34-

"User, you are using a Univac 1100 Ope rating System 

Level 36R2C. " It then assigr, s a run numbe r t o the 

user, and proceeds to tell the user when he or she 

was last using the computer. Next, the computer 

identifies the s y stem the user is using. In the p r e­

sent case, the Interactive Financial Plann i ng System, 

Release 8.0 V2, or Version 2 of Release 8.0. (A release 

is a set of enhancements to the software which have a 

major impact on the system. A version is also a set 

of enhancements, but of a minor nature. Release 9. 0 

will be available during April, 1983.) !FPS then takes 

over and asks the user for the name of the model and 

reports file he or she wants (What filing cabinet do 

you need?). In the sample case, the file name (filing 

cabinet) is Test, The computer gets the file and tells 

the user that is is ready, It then asks what the user 

wants out of the file (~hich folder?} . In the sample 

the user has replied with the command CATALOG. This 

in effect says, "Let me see what is in the filing 

cabinet." IFPS will respond by printing a list of 

every model and report name, identify them as a model 

or a report, and indicate the number of lines (rows) in 

each. The user in the sample case has selected to look 

at the model c alled NPO. IFPS will get the model and 

list it for the user in l i ne number s e quen ce , as shown 

following . 



MODEL NP□ VERS ION OF 12/ 10/82 16:34 
10 COLUMNS 1982-1985 
20 • PE'./Et-➔UE 

30 ANN UAL PLEDGE S = 25000~ PREVIOUS ♦ 1.10 
40 SPECIAL EVENTS = 150 00,PREVIOUS ♦ 1.15 
50 UNITED WAY= ANNU AL PLEDGE ~ ♦ .50 
60 Et-HlfJl.,lt·H? tH = (1500 0 0 • .1::::•~PF'E\,' IOI_IS: • 1.05 
6 5 TOTA L RE VENUE= L3 0 + L40 + LSO + L60 
? 0 • E>=:F'H EE :: 
8 0 OFFI CE RE NT= ( 500 + 12) , P~EV I OU S • 1.05 
90 EQUIP t SUPPLIE S = (10 0 • 12) , PPEVIOUS • 1.05 
1 0 0 PR HH I Ni:; = 2 5 0 0 , PF'. E '·/I DU S • 1. 15 
1 1 (1 P [I ·:: TA i:; E = ( 5 0 1) 0 (I • • 0 9 ., , F· RE '·.-' I O 1..1 ·:: • 1 . 1 0 
12 0 :::ALA I? I E:S: = o::4 0 0 0 • 1 c' ) , PF:E',,,, 1 DU S: • 1 . O::: 
13 0 SA LA RY EX PENSE= SALARIE S • . 068 
140 TEL EPH ONE = (2 00 • 12) ,PPEVIOUS • 1. 2 5 
150 TR AN SPO RTATION = (3 00 • 1 2) ,PPEVI □US + 1.15 
1 5 q E :,-=: PE t E:E:S: == L. e O + L 9 (I + L 1 ( 11) + L 1 1 (I + L 1 c'. 0 + L 1 :3 0 + L 1 4 0 + L 1 5 I) 
16 0 MI ·s:CEL.LRnEOl .. l:S: = n::F·Er'E: ES • . 1 0 
170 TO TA L EXPEN2ES =EXPENSES + MI SCELLANEOUS 
1 ::: o • Rr·rn L. ''!' :s: I :: . 
190 RE VE NUE = TOTAL REV ENU E 
2 00 OPERATING COSTS = TOTAL E~PENSES 
21 0 Cf=t F' ITAL PE:::EF: ',/E = F:E'·/Et1UE - OPEF'A TI r·➔ G c:rE TS 
nm OF MODEL. 
PEAD\' FOP E:=<ECUT I './E COf'1 MHtHI 
>LI ST MODEL N□NPR□ l 

I 
w 
c.n 
I 
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3. Listing The Model . The IFPS software 

will cause the model being worked with to be listed 

when the command "LIST" is entered via the terminal 

keyboard~ 1 The list function will identify the model 

name and when it was created, giving both the date 

and the time of j_ts creation. The sample model was 

created on December 10, 1982, at 16:34, which is 4:34 

p.m. Once the model is listed, the user may study it 

to see if it contains the variables and variable 

statements which he or she desires in conjunction with 

the problem or decisions sought to be resolved . If 

satisfied with the model as listed, the user may go on 

to whatever the desired next step might be. In ~he 

case shown, the user has entered the command: 

LIST MODEL NONPROl 

This indicates that the contents of a model named 

NONPROl are desired to be listed so that the user ~ay 

examine them, add to them, delete from them, or change 

them in some manner. The IFPS software will now get 

the second model and display or print the contents in 

line sequence for the user. 
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MODEL N□NPP□ l VERSION OF 02/ 07/83 15: 32 
1 0 COL UMNS 1983 -1 986 
20 + RE'·/Et-1UE 
30 ABLE FOUNDAT ION= 50000 
4 i) EH DO ld [·'.Etn = 0 25 0 0 0 • . 21:, , PPE'•,•' I ou .=~: • 1. 05 
50 UH IT EI1 I.JR\' = Ftr·1t-iUFiL F·LEDi:;E .: • . 50 
60 SPECIAL EVEN TS = 200 00 , PR EVI OUS • 1.1 5 
7 0 AHl-!Ut~L PLE[11:;E .: = 2 5 0 (10 , F·F'l::. '•/I □u ::. ♦ 1 . 1 0 
80 TOTAL RE VE NUE= L30 + L40 + LS O + L60 + L70 
·:-11:t ♦ D=:F' E t·E E ::: 
10 0 OFFI CE RENT = <50 0 • 12) , PREVIOUS • 1.05 
110 EQUIPMENT = ( lO O + 12> , PREVIOUS • 1.1 0 
120 SU PPLIE S = ( 125 • l~ l ,PPEVIDUS • 1.1 0 
130 PP IN TING = 2500, PREVIOU~ • 1.1 0 
14 0 POSTAGE= (50 000 • . 09) ,PREV I □US • 1.10 
150 SA LARI ES= (5000 ♦ 12) ,PREVIOUS • 1.08 
160 SALRPY EXPENSE= SALARIES • . 068 
170 TELE PHONE = (250 • 12) , PREVIO US • 1. 25 
180 TRANSPOR TA TION = (?00 • 12), PREVIO US • 1.15 
19 0 E; PE~SES = SU M (Ll OO THPJ L180> 
200 MI SC ELL ANEOUS= EXPENSES • .10 
21 0 TO HiL E::-=:PEt-E: E:';;: = E>:: F·Er·E E:';;: + MI SCELUitiE□u ·:: 

230 REVENUE = TOTAL REVENUE 
240 □ P E PAT I NG EXPENSES = TOTAL E~PE NS ES 
250 CAP ITAL RE SEPVE = REVENUE - OPERATI NG EXPENSES 
Et-HI OF MODE L 
READ Y FDR EXECUTIVE COMMAND 

This second model (above) is similar to the first. 

The differences will become apparent when a consolida­

tion is attempted; and they will be dealt with at that 

juncture in this presentation. 

The purpose of constructing a model is to obtain 

results. To obtain the results the user must enter 

the command SOLVE after a model has been accessed and 

is available to be worked with or upon. To access a 

model the user must enter into IFPS what he or she 

wants an d its name, e.g., MODEL NPO. 



MODEL NP□ 

READY FOP EDIT, LAST LINE IS 210 
>SOLVE 
MODEL NP □ VERSION OF 12 ~· 10 ✓ 82 16 : 34 -- 4 COLUMN S 19 VARIABLES 
ENTER SOLVE OPTIONS 
j ALL 

F: E'·/E t·1I_IE 
At·H ➔ 1J HL. PLE[11:3ES 
::F' EC I AL E'-.•' HHS 
Ur·n TED 1.,Hi\' 
Et·m□ 1, 11 •1EtH 

TOTAL F:E'·/HlUE 
E :,..: F' E t"i .:: E ·:: 

OFFI CE F'EJH 
E C.1 U I F· :~ ::: U F" F' L I E ::: 
F'F' I r·-t TI r-1 1,:; 
F' □ ·:: TR (3E 

:::ALRF' I E:S: 
:S: Fl LA 1:;:, \ ' E ::-::PE t··t :: E. 
TELEPl-mnE 
TF: At·r:: P □ F: TAT 1 on 
E >:: F' E t··I :::. E .: : 
MI S: Ct:: LLAt·➔ EOl_ l :S: 

TOTAL.. E:,-,:F·Et-➔ ::. E ::;: 

At·lf-'.11... y ·:: I ::: 
F'E'·/ Ef'iU E 
OF'E F'1=1 TI t·-ff3 CD:S: T·:: 
CFtF" ITAL F:ESEF''..·'E 

1 ·?:::2 

25000 
15000 
12500 
27000 
79500 

60 00 
1200 
25 00 
4500 

48 000 
3 264 
2400 
3600 

7146 4 
7146 

78610 

795 (1 (I 

? t"::t, 1 0 
·=: ~=: '::' . t. 

19::: :::: 

27500 
1725 0 
13750 
28350 
:::6:::~. (I 

E- :::: (I (1 

126 1) 
~:'. ::: 75 
4350 

51 840 
~= ~c 
~~c ~ 

:::: I) 0 
414 

7 ?::: •j (I 
?? ;'.::'~ 

:::: it:, ( 'j 

::: t .:::: ':1 ( I 

::::,t.:-? •::. 
1 1 7 1 

1 9::: 4 

:::: 0E" 5 0 
1 9:::3 7 
15125 
2·~7 t:, 7 
94 9:~: 0 

6 i::,15 
1 .-, .-, -, ._:,c,. ._;, 

3 J (l t:, 
5 4 4 '.:, 

55·;1::::? 
:;: ::: 0 7 
3750 
4761 

84995 
8499 

9 3 4 9 4 

'?4 9:::: (I 
'j :~:4 ':14 

14:::6 

1 ·::1 ::: :'5 

·;::~: 27 ~i 
22::: J ::: 
1 t ,6 :~: 7 
:::: 125E, 

1 (I:: 'j :::: 1 

-=· ':1 4 ,:. 
1 .::: :: :9 
~: ::: 0 ,:'. 

~.·~::::·3 
,:, 04 t;:,,:. 

411 2 
4 ~:.::: ::: 
:;,+7 ~i 

~•2 :::t:. ? 
·~ C'.:'.::? 

lO c:!:14 

1 03 98 1 
102 154 

1828 
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