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FINPLAN is a preliminary prototype program performing

personal financial planning services. It is implemented

primarily as a production system using expert system

concepts and runs on an IBM-compatible personal computer

with 128K bytes of memory. Two principal tasks of

financial planning are addressed: determining a sufficient L

amount of life insurance coverage and providing

recommendations regarding an investment portfolio for a

given client-user. The determination of life insurance

needs represents a class of numerically oriented problems,

which are common in the domain of personal financial

planning. FINPLAN offers a solution to this class of

problems by integrating numerical algorithms with
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production rules. Recommendations regarding the client's

investment portfolio are based primarily on inference

procedures and other expert system concepts. FINPLAN

selects appropriate investment classes by matching the %.

characteristics of each investment class with the client's

own temperament and goals. The thesis also gives a general

description of rule-based expert systems, discusses

selected design features considered in the development of

FINPLAN, and suggests potential improvements that may lead

to a future, more comprehensive and usable financial

planning system.
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CHAPTER I

INTRODUCTION

Overview

Research in the computer science discipline of

artificial intelligence (AI) has received increasing

interest since the mid-1960's. Some of AI's recent success

can be attributed to the development of expert systems,

which are high-performance programs that solve problems

requiring significant human expertise. An expert system

differs from a conventional data processing system

primarily due to its reliance on knowledge-based inferences

as the problem-solving technique.

6. The first useful expert systems did not emerge until

the mid-1970's. Today scores of systems are under serious

development or are being used on an experimental basis. A

predominance of existing systems perform tasks in the

domains of medicine and chemistry. Other systems address

problems ranging from configuring computers to constructing

other expert systems, themselves [2]. No research

references, however, cite any efforts to develop an expert

system in the domain of personal financial planning.

Furthermore, no major existing system is designed to run on

a personal computer.
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Because of these gaps in the research on expert

systems, this thesis effort sought to develop a prototype

expert system performing personal financial planning on a

personal computer. Remaining chapters of the thesis

revolve around this prototype; the design, methodologies,

and limitations of the prototype system are discussed.

Expert System Defined

A consensus of practitioners in the AI field probably

would agree an expert system is an intelligent computer

program solving problems in a narrowly defined domain of

expertise using a body of knowledge and inference

procedures. This definition implies several key

characteristics of expert systems. First, the problems to

be solved must be difficult enough to require significant

human expertise for its solution. Second, the body of

knowledge, often expressed as rules of reasoning, is

originally acquired and developed by a human expert. Last,

the knowledge necessary to perform at a high level, plus

the inference procedures used, can be considered as a model

of the expertise of the best practitioners in the field.

Hence, expert systems aim not only to simulate human

thought processes, but also to perform as well or better

within its designated domain than its human counterpart.

Another key feature of expert systems is their ability

to explain output. The capability for explanation

separates expert systems from conventional computer

e~z e-.. . . .. . . . . . . . . . . . . . . . . . . . . .
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programs using numerical algorithms. Statistical

regression analysis programs, for example, perform well on

many important problems, but rehashing complicated

mathematical formulae offers little illumination of the

reasoning behind the solution. The inferences used by

expert systems do not necessarily embody exact

psychological models of the reasoning of experts, but they

do provide understandability to persons familiar with the

problem [1].

Chapter II describes the general nature of expert

systems in more detail.

Personal Financial Planning Defined

Personal financial planning is the process of designing

an overall program to guide the financial dealings of an

individual or family. Financial goals are first defined

and then pursued through an integrated program of savings,

insurance, and investments.

The most central goal in any financial plan should be

the provision of financial security. It is one of the most

important life-time objectives for an individual or family

in Western societies. Achieving financial security means

not only the accumulation of future wealth through an

investment portfolio, but also the establishment of an

immediate estate in the event of adversity. Such adversity

might include untimely death, interruption of income, or

any other unforseen happening that may place a claim on an

invividual's assets or the ability to earn and use income.
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A variety of social insurance programs within the

United States provides some means of ensuring personal

financial security. In most cases, however, benefits

derived from these programs are grossly inadequate or fail

to cover all persons. A general strategy for achieving

financial security usually includes two broad initiatives.

First, a "carefully designed, self-initiated investment

portfolio must be undertaken in order to augment social or

other retirement benefits and provide financial security in

old age. The immediate need for financial security, on the

other hand, must be provided by privately-owned insurance

programs integrated with other social and

employment-related benefits. Such insurance must include

protection against financial loss in the areas of

liability, life, health, and property.

In addition to determining the best-suited investments

for a portfolio and the types and coverages of private

insurance, financial planning also encompasses the

provision of tactical advice. Expert advice helps to

facilitate an individual's pursuit of financial security.

Tax planning, cash budgeting, credit management, and

banking services represent some areas of special advisement

related to financial planning.

Reasons for a Financial Planning Expert System

Expert system concepts can provide a superior means for

solving personal financial planning problems. Several

reasons explain why financial planning represents an

appropriate domain for the expert system paradigm.
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First, financial planning is an area of human expertise

where heuristics and specialized knowledge can be

represented effectively by production rules. Solutions to

financial planning problems do not involve exclusive

execution of numerical algorithms, but largely include

inferences of deductive reasoning. A complete set of rules

of knowledge includes many subtle inferences that only can .2

be imparted to a system by an expert within the field. LJ

Successful incorporation of such rules would make a

financial planning expert system an extremely useful and

valuable computer program.

The facility for explanation, an exclusive feature of

expert systems, provides a second reason for performing

financial planning using expert system concepts. Financial

advice often can not be offered the credibility and support

of rigorous mathematical formulae, but it can be supported

by a description of the lines of reasoning used to deduce

it. Expert systems excell at providing an explanation of

their deductions. Inferences that can be displayed for

critical review by the user lend both credibility and

understandability to the system's output.

Finally, personal financial planning represents an

inherently important and critical human endeavor within

Western societies. Yet, the majority of United States

citizens remain largely uninformed about personal

finances. A financial planning expert system can provide

both a means of learning about financial planning as well

*° j
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as an inexpensive and effective source of expert knowledge

for designing and executing personal financial plans.

FINPLAN

A major part of the thesis effort involved the

development of a prototype expert system that performs

personal financial planning. FINPLAN is the name given to

this expert system program. It is not a complete program;

but it does demonstrate key methodologies that might

eventually be used in a more comprehensive and complete

expert system. Chapter III describes the architectures

developed for FINPLAN. Chapters IV and V offer discussions

of selected design considerations and ideas for future

system improvements, respectively.

CZ
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CHAPTER II
BACKGROUND INFORMATION--A GENERAL DESCRIPTION

OF EXPERT SYSTEMS

Overview

Expert systems represent a relatively immature branch

of AI where a consensus of clearly defined concepts and

characterizations does not exist. This chapter

consolidates a variety of views, and briefly summarizes

what expert systems are and how they work. Most expert

systems, in some form or another, consist of a knowledge

base, global data base, inference engine, justifier, and

language processor. The knowledge base represents the

source of all rules of reasoning; the inference engine

drives and controls interpretation of the rules; the

justifier explains the system's rationale in making

decisions; and the language processor guides interaction

between the user and the system. Each of these components

will be briefly discussed.

Components of Expert Systems

The knowledge base

The body of knowledge used by an expert system

incorporates its expertise in the form of facts and

heuristics. The facts constitute information which is

generally agreed upon by experts in the field, and are

publicly available. The heuristics, however, are mostly

7
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. subtle, little-discussed rules of judgement and plausible

reasoning, acquired only through experience, which are not

widely shared nor publicly available. The performance

level of an expert system is primarily a function of the

size and quality of the knowledge base that it possesses.

An expert system must codify this body of expert

knowledge into representations which can be manipulated by

the system in order to reason or infer solutions. The

representation of the expert knowledge is so critically

important that the construction of expert systems often is

referred to as knowledge engineering [5]. Several

different approaches can be used to represent domain

specific facts of the knowledge base. Two methods used

successfully are frame-based and rule-based

representations.

Frames [10] contain common information associated with

the context of a given situation or object. Slots within

each frame may store rules, calculation procedures,

pointers to other frames, or other information that is

relevant to the given situation. Although frames are

useful in handling complex situations involving objects and

classes of objects, they are infrequently used in most of

the current research on expert systems, and not discussed

further.

By far the most prominent approach to represent domain

specific facts is by production rules [3,4,9]. Production

rules are also called if-then or situation-action rules.
.1*, °
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Some typical examples of expertise can be expressed with

the following rules:

If there is snow on the ground, then it is cold.

If: it looks like a duck, and
it walks like a duck, and
it quacks like a duck,

Then: you've got a duck!

If: the stain of the organism is gram-positive, and
the morphology of the organism is coccus, and
the growth conformation of the organism is clumps

then: (0.7) the identity of the organism is L
staphyloccus.

All of the above rules, which may represent expert

knowledge, have the following form:

IF (condition 1 is true)
(condition 2 is true)

THEN (conclusion 1 is true)
(conclusion 2 is true)

. * .'-

In rule-based systems, the knowledge base typically

comprises rules of this form. The LISP language is the

most common choice for writing expert systems and for

coding production rules. Because LISP programs and data

are both structured as lists, data structures are easily

manipulated by the programmer and by the expert system

itself. This flexibility is critical since the size and

shape of data structures evolve unpredictably as an expert

system runs (7,13].

Please note that there are many ways to represent rules

in rule-based systems, implemented with LISP. In every
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production rule used by FINPLAN, for example, the atoms

RULE, rule numbers, IF, and THEN are superfluous to

the data structure, and exist only to make the knowledge

base more readable. The IF and THEN clauses of each rule

are easily accessed, so that the conditions in each rule

can be quickly tested and, if all conditions are satisfied,

conclusions can be inferred. Conditions (or conclusions)

are tested for a match with already existing facts.

FINPLAN, as well as any other expert system, maintains such

facts in its global data base.

The global data base

The global data base acts as a working memory by

storing input data, system status, or inferred

conclusions. All of this information represents facts or

assertions about the world. Within a LISP implementation,

such facts easily can be represented as lists of atoms.

All of them are collected together in a list that becomes

the value of the global data base.

FINPLAN initializes its global data base by gathering

input data from the user via an interactive interview. It

then invokes a function to add each input item to the data
.,%

base, called FACTS, which simply is a list of all items

added.

Other expert systems may employ a global data base with

a more complex organization than the one FINPLAN uses. For

example, the MYCIN system [11] uses a collection of

4-tuples, consisting of an associative triple and a

-. .,5 S. V.
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certainty factor (CF), which indicates on a scale from -1

to 1 how strongly the fact has been confirmed (CF > 0) or

disconfirmed (CF < 0). Hence,

(IDENTITY ORGANISM-2 KLEBSIELLA .25)

is interpreted as "The identity of organism-2 is Klebsiella

with certainty 0.25."

As another example, the DENDRAL system, which performs

chemical analysis, uses complex graph structures that

represent molecules and molecular fragments as the global

data base.

Whatever the organization of the global data base, an

important characteristic remains that it is the sole

storage medium for all state variables of the system. All

information relevant to the solution of the problem and to

be recorded must go there. Every rule within the knowledge

base has universal access to every fact within the global

data base, so that any fact put there is potentially

detectable by any rule.

Inference engine

The inference engine, which is the control structure or

the heart of an expert system's program, provides much of

the variation found among different expert systems. It

operates by scanning each rule within the knowledge base

until one is found which successfully matches against the

current state of the global data base. Its action results

in a modified data base, and scanning resumes, either

continuing with the next rule or beginning again with the

'SI.
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first. Three methods of rule application are common.

Depending on the direction of the solution path, these

methods include forward chaining, backward chaining, or a

combination of both. The problem's structure and complexity

determine which method is most appropriate.

Forward chaining. In forward chained systems, also

called data-driven systems, the inference engine starts

with a collection of facts and tries all available rules

over and over, adding inferred conclusions to the global

data base, until no further rules apply. In this case,

assertions in the IF clause of each rule are tested for a

match with an established fact within the global data base

and, if each assertion evaluates to TRUE (i.e. it is part

of the data base), the triggered conclusion is also added

to the data base. Often, the last deduced inferences

comprise the system's output which is the advice ultimately

offered to the user. All other items of the global data

base represent either input data or intermediate

conclusions drawn by inference from the production rules

within the knowledge base. Forward chaining is used

exclusively by FINPLAN.

Backward chaining. An inference engine performs _

backward chaining if it starts with an unsubstantiated
,S....

hypothesis (the goal) and tries to prove it. Because

expert systems using backward chaining work from goals to

subgoals, they often are called goal-driven systems. The

strategy involves finding rules that relate to the goal or

*~%. ~4 ~ .- V *~.' ~ .~ *- *% .. ~*~ - -. ,'1 ..
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hypothesis and then verifying each of the conditions which

demonstrate the hypothesis.

In order to verify conditions, the global data base

first is consulted for confirmation of each condition. If

unsuccessful, other rules are sought that can verify the

condition, which now has become a new hypothesis. In this

way, the strategy is recursive, and the program searches

backward through its rules until it verifies the hypothesis

or cannot go backward any further. At this point the

system turns to the user and asks for additional relevant

information, which will augment the global data base.

A primary advantage of backward chaining is that

information is sought and rules are applied that

specifically relate to the overall goal. Unlike forward

chained systems, backward chained systems do not appear to

work by trial and error, asking apparently unrelated

questions. A disadvantage, however, prevents users from

volunteering relevant information about the problem. This

handicap often makes backward chaining unacceptable when a

rapid response is required.

Combination. The combination method, which uses both

forward and backward chaining for control, merges

advantages of both approaches together. Information is

sought and rules are applied that specifically relate to

the overall goal, while users also may volunteer relevant

information which speeds processing time. Large search

spaces, or search spaces that are hierarchically divided,
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present the most appropriate opportunities for employing

the combination method. Such systems search both from the

initial state and from the goal or hypothesis state and

utilize a relaxation type approach to match the solutions

at an intermediate point.

The justifier

The justifier explains and justifies the program's

output. Many AI practitioners consider an explanation

facility as an essential component of an expert system

because users are not expected to know or understand the

whole program. Users seek help from an expert system

because they want advice about their problem and will take

action based at least partly on that advice. Therefore,

due to moral, legal, and ethical issues, users must

understand the rational basis for the system's decisions.

HOW and WHY inquires, prompted by the user, depict two

common modes of explanation. HOW inquiries ask questions

such as "How did you deduce that <conclusion>?" The system

responds by returning all facts that allowed inference of

the specified conclusion. It is applicable to all three

methods of control: forward chaining, backward chaining,

and a combination of both. FINPLAN incorporates this type

of query in its own explanation facility. WHY inquires

propose questions such as "WHY do you need <fact>?"

Applicable to systems utilyzing backward chaining only,

responses to WHY inquiries return the conclusion

(hypothesis or goal) dependent upon the specified fact.

X •
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Both modes of explanation require maintainance of a

continuous record of what data and hypotheses the expert

system considers during the course of its execution. An

additional system variable records this information by

maintaining a list of all rules successfully used. This

list is then used to identify the production rule which

allowed an inference of the questioned itePm, so that all

facts that allowed its inference may be returned to the r

user.

The language processor

When an expert system requests input data, accepts

data, answers questions, or explains its behavior,

communication takes place between it and the user.

Language processing often focuses on the pervasive and

separate discipline of AI concerning natural languages.

For the most part, current expert systems utilize the

simplest natural language techniques that support the level

of performance required. Most systems use some restricted

variant of English, but in some cases systems communicate

via a graphics or structure editor. Some language

processors parse and interpret user queries, commands, and

volunteered information. Conversely, processors also

format ouput information generated by the system. Many

systems that use simple techniques exploit canned text to

generate messages to the user. FINPLAN is a member of this

latter class of systems where fixed messages are

selectively chosen for output, and contents of rules are

X ' "; e. ' .''.*..' ' .""r",". " ", .. e'- :",".." ". ' '. "-". :" ":."."": ."..* ;". "". ".... "". ."".;' .-... '
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phrased and expressed in conversational English so that

they may be directly outputed to the user.

Conclusion

This chapter summarized what an expert system is and

how it works. Basic components of a rule-based expert

system, such as FINPLAN, include a knowledge base, global

data base, inference engine, justifier, and language

processor. The knowledge base stores the knowledge,

typically expressed by rules of reasoning. The global data

base acts as a working memory by storing established facts

and assertions, and holding input data and system status

information. The inference engine controls rule

interpretation in a forward, backward or combined fashion.

The justifier explains the system's behavior and offers

credibility for the system in the eyes of the user.

Finally, the language processor, in some form or another,

controls and processes all interaction between the system

and the user.
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CHAPTER III
OVERVIEW OF FINPLAN

General Comments

System Constraints

This chapter explains the system structure of FINPLAN,

FINPLAN's purpose is to demonstrate the methodologies

developed for the domain of personal financial planning.

From the start, it's development has been shaped by several

important constraints.

First, the time permitted for a thesis effort does not

allow for the development of a commercially useful,

comprehensive and complete expert system. The time

construction of early expert systems took 20-50 man-years.

Some simple systems have been reported to have been built

in as little as 3 man-months, but a complex system still

tends to require as long as 10 man-years to complete.

Using present techniques, the time for construction of a

typical domain specific system appears to be converging

towards 5 man-years per system [6].

Second, the assistance of a human expert within the

domain of personal financial planning was not available.

The quality, or performance, of any expert system depends

upon the quality of heuristics and knowledge imparted to

its knowledge base by a human expert. Hence, FINPLAN lacks

a high degree of performance.

17
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Nevertheless, despite these limitations, FINPLAN

exhibits all of the design features and system

architectures necessary to produce a potentially useful

expert system in the domain of personal financial planning.

Composition of rINPLAN

Because the principal purpose of the thesis effort is

to demonstrate that expert system concepts can be applied

to the domain of personal financial planning, a completely

comprehensive system is not necessary. Two specific tasks

of financial planning were chosen as sufficient in order to

consider all significant design problems associated with

the overall spectrum of financial planning. These two

tasks include estimating life insurance needs and making

investment portfolio recommendations.

Because the calculation of life insurance needs is

numerically oriented, expert systems are not well-suited

for it. Nevertheless, FINPLAN uses a methodology

(explained below) that was developed specifically to

address this class of problems. Other numerically oriented

problems, which might be included in a more comprehensive

financial planning system, presumably can be based on the

same architectures used in this portion of FINPLAN.

Recommendations regarding an investment portfolio

comprise the second task performed by FINPLAN. Determining

an investment portfolio best suited to the user is perhaps

the most important function required in financial

planning. This task, unlike the numerically oriented
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problems, is better suited to expert system applications.

Most of its output is directly inferred through the use of

production rules.

Design Goals

A major constraint was the need to design an expert

system that runs on a personal computer. FINPLAN was

ultimately implemented on a Corona PC with 128K bytes of

available memory. This machine environment easily

accomodates the present system. An improved version of

FINPLAN, with a significantly expanded knowledge base, also

is anticipated to run within this environment. This

capability was accomplished by subfactoring the overall

tasks of FINPLAN into smaller tasks. Many of these tasks

in turn are broken down into even smaller subtasks, each

requiring only a portion of the overall body of production

rules. Hence, the total body of knowledge is factored into

many smaller and separate bodies of knowledge bases.

A second goal called for a program that was simple and

easy to use. The user may be a novice in either personal

computing or financial planning, or both, and still be able

to operate FINPLAN easily and effectively. All

instructions are self-explanatory. Most user responses

require the touch of only a single key, and the variety of

possible user responses are kept to a minimum.

A third demand was to keep the system archictecture as

simple as possible. As a result, production rules in the

if-then format are used as the form of knowledge
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representation. All rules are encoded directly in the

English dialect and stored as such, so that no translation

by a language processor is required by the explanation

facility when interacting with the user. Also, forward

chaining is used exclusively as the direction of search for

all inferences.

Finally, another goal was to maximize the speed of

FINPLAN's execution. IQLISP, the language in which the

system is written, is very conducive to recursive

procedures. However, because recursion can be very memory

intensive and often slows processing time, iteration in

place of recursion is emphasized wherever possible.

Estimating Life Insurance Needs

Introduction

Many tasks included in personal financial planning

require numerically oriented computations. Developing a

family budget, determining and analyzing net worth, and

estimating life insurance needs represent some of these

tasks. Because expert systems rely upon inferences, not

numerical calculations, such numerically oriented tasks are

not well-suited for solution by expert systems.

Nevertheless, such numerically oriented tasks represent

integral parts of financial planning, and any comprehensive

expert system that addresses the domain of financial

planning must accomodate such tasks. Therefore, the

estimation of the client's life insurance needs was chosen

as a representative task of this class of problems, and a

NI -'



21

methodology was developed for FINPLAN to handle it

successfully.

Methodology Used

FINPLAN uses two independent processes in order to

estimate the life insurance needs of the client-user. One

process performs the numerical calculations required to

determine the actual amount of life insurance needed, while

the second process infers data which can be used to explain

the rationale behind the numerical calculations. It is

only the second process then, that employs expert system

concepts.

An algorithm, prepared by the San Mateo, Calif.,

financial advisory firm of Bailard, Biehl and Kaiser Inc.,

serves as the framework for both processes. The algorithm

represents a straight-forward method for estimating an

adequate dollar amount of insurance to support the client's

survivors in the event of his death. Sums to be paid or

accumulated at the client's death are first identified.

The gap between the survivors' potential income and -

required living expenses is then calculated. This amount

is reduced to its present value in order to allow for the

additional money earned by investing the life insurance

proceeds. Social Security benefits also are considered in

the present value computation. The total insurance need is

finally determined by adding the immediate and long-term

expenses and subtracting the value of investment assets

currently available.
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Sample Dialog

Input. In order to begin estimating life insurance

needs, FINPLAN gathers basic information about the client

in an interactive dialog. For example, a fund should be

provided at the time of death in order to cover future

college education costs for any children. Information

required to-estimate the amount of this fund is derived

from the following questions (user responses are indicated

by preceeding double asterisks):

Do you have any children?
**YES

Do you intend to provide a college fund for your
children?

**YES
What kind of school do you have in mind?

1 - Private
2 - Public

**'1

How many children?
**2

During the course of the above dialog, the following

statements are added to the global data base:

YOU INTEND TO PROVIDE A COLLEGE FUND
YOU HAVE A PRIVATE COLLEGE IN MIND

These statements are later used to infer the rationale

behind the college fund calculations, which comprise a part

of the overall insurance needs, and can be accessed via the

explanation facility. Calculation of actual dollar

amounts, however, is made numerically using local

variables. In determining the college fund requirement,

for example, appropriate values are assigned to local

variables which represent a predetermined college cost per

• o - . -a%* -.. %*.*****•..** *** *,% . S -" . . . . .. .° -'
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child and the number of children. These variables then are

used to compute the value of the total college fund

requirement, which also is represented by a local variable

and which later can be displayed as output. All other

computations used to determine the total amount of life

insurance needs are made (and explained) in a similar

manner.

Output. After all computations and inferences are

made, a summary of the results is displayed. Figure 3-1

shows a sample output display.

ESTIMATING YOUR LIFE INSURANCE NEEDS:

1 - Funeral, estate taxes, etc. $ 5000
2 - Settle non-mortgage debt (consumer debt) 4500
3 - Emergency fund 5000
4 - College fund 72000
5 - Expected living expenses:

a - Average annual living expenses $ 21000
b - Spouse's average annual income 14000
c - Annual Social Security benefits 5000
d - Net annual living expenses (a-b-c) 2000
e - Investment rate factor 22
f - Total living expenses needed (d x e) 44000

6 - Total monetary needs (1+2+3+4+f) $130500
7 - Total investment assets in hand 35000

8 - Life insurance needs (6 - 7) $ 95500

Figure 3-1: Sample Life Insurance Output

While viewing the output the user has the option of

inquiring about any of the items displayed. The program

responds to each inquiry by displaying all the facts which

allow the deduction of the questioned item. The

explanation facility of FINPLAN does this by scanning a

list of all production rules successfully used by the

. .... . .
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inference engine, identifying the applicable rule from

which the questioned item was deduced, and displaying all

facts contained in the IF portion of that rule. '

In order to understand how the explanation facility

operates, consider first how FINPLAN processes input

information. Assume the input information obtained from

the above sample dialog regarding estimation of a college

fund. Figure 3-2 shows a portion of the life insurance

knowledge base which applies to this college fund

estimate. After FINPLAN interviews the client regarding a

college fund, the global data base will include the

following facts:

YOU WANT TO ESTIMATE LIFE INSURANCE NEEDS
THIS COST IS BASED ON AMERICAN COUNCIL ON EDUCATIONS

ESTIMATE
ASSUME A 4 YEAR EDUCATION FOR EACH CHILD
YOU INTEND TO PROVIDE A COLLEGE FUND
YOU HAVE A PRIVATE COLLEGE IN MIND

The system initialized the global data base with the first

three facts, which may be considered as given. The last

two facts had been established and added to the data base

as a result of interviewing the client.

In the next step FINPLAN forward chains the life

insurance knowledge base whereby each rule in Figure 3-2 is

triggered, inferring additional facts which are added to

the global data base. Each rule triggered in this step is

added to a separate list structure, RULES-USED, to keep

track of all rules successfully used. RULES-USED is needed

by the explanation facility. Hence, after the inferences *"-• :,.
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RULE 1
' MIIF: YOU WANT TO ESTIMATE LIFE INSURANCE NEEDS

THEN: YOU MUST ADD IT IN ORDER TO ESTIMATE TOTAL
MONETARY NEEDS

YOU MUST CONSIDER TOTAL MONETARY NEEDS-"
YOU MUST CONSIDER IT IN ORDER TO ESTIMATE TOTAL

MONETARY NEEDS
LIFE INSURANCE NEEDS SHOULD BE ESTIMATED
SUBTRACT INVESTMENT ASSETS IN HAND FROM TOTAL

MONETARY NEEDS

RULE 2
IF- YOU MUST ADD IT IN ORDER TO ESTIMATE TOTAL MONETARY

NEEDS
THEN: THIS COST SHOULD BE PROVIDED FOR AT TIME OF DEATH

RULE 3
IF: THIS COST SHOULD BE PROVIDED FOR AT TIME OF DEATH
THEN: YOU MUST INCLUDE FUNERAL EXPENSES IN TOTAL '. -

MONETARY NEEDS
YOU MUST INCLUDE NON-MORTGAGE DEBT IN TOTAL

MONETARY NEEDS
YOU MUST INCLUDE EMERGENCY FUND REQUIREMENT IN

TOTAL MONETARY NEEDS
YOU MUST INCLUDE COLLEGE FUND REQUIREMENT IN TOTAL

MONETARY NEEDS
YOU MUST INCLUDE TOTAL LIVING EXPENSES IN TOTAL

MONETARY NEEDS

RULE 4
IF: THIS COST IS BASED ON AMERICAN COUNCIL ON EDUCATIONS

ESTIMATE
YOU HAVE A PRIVATE COLLEGE IN MIND

THEN: FIGURE $9000 A YEAR PER CHILD

RULE 8
IF: YOU INTEND TO PROVIDE A COLLEGE FUND

FIGURE $9000 A YEAR PER CHILD
ASSUME A 4 YEAR EDUCATION FOR EACH CHILD
YOU MUST INCLUDE COLLEGE FUND REQUIREMENT IN TOTAL

MONETARY NEEDS
THEN: THERE IS A NEED FOR PROVIDING A COLLEGE FUND

Figure 3-2: Partial Life Insurance Knowledge Base

-p°o
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are made and before any inquiries are asked, RULES-USED

includes all the rules shown in Figure 3-2. In addition,

because each rule is enabled, the global data base is now

expanded and includes all the facts contained in the THEN

portion of each rule of Figure 3-2.

At this time, after viewing the insurance output (shown

in Figure 3-1) and selecting the inquiry mode, the

client-user may inquire about the college fund .

computation. Specific code in the program tells the

explanation facility, in this case, to look for and explain

either the fact "THERE IS A NEED FOR PROVIDING A COLLEGE

FUND" or "THERE IS NO NEED FOR PROVIDING A COLLEGE FUND."

In this case because the sample dialog indicated a college

fund requirement, the former fact will be found in the

global data base and RULE 8 identified in RULES-USED. The

explanation facility then dissects RULE 8 and displays the

following rationale:

THERE IS A NEED FOR PROVIDING A COLLEGE FUND
was deduced from the following:

1 - YOU INTEND TO PROVIDE A COLLEGE FUND r
2 - FIGURE $9000 A YEAR PER CHILD

3 - ASSUME A 4 YEAR EDUCATION FOR EACH CHILD

4 - YOU MUST INCLUDE COLLEGE FUND REQUIREMENT IN
TOTAL MONETARY NEEDS

Enter line number of item you wish to question
Else enter X

Further queries may be made about any of the displayed

items offered as explanation. For example, if the user

* .d'. ,-
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now requests information on the amount of money per child

(item 2 above), a separate explanation is provided:

FIGURE $9000 A YEAR PER CHILD -a

was deduced from the following:

1 -THIS COST IS BASED ON AMERICAN COUNCIL ON
EDUCATIONS ESTIMATE

2 - YOU HAVE A PRIVATE COLLEGE IN MIND

Enter line number of item you wish to question
Else enter X

When the end of a line of reasoning is reached, such as

when "YOU HAVE A PRIVATE COLLEGE IN MIND" is questioned

next, FINPLAN responds with the following message:

YOU HAVE A PRIVATE COLLEGE IN MIND
was either determined in the interview or given.

Strike any key to continue . .

Once the user chooses to continue the program the insurance

summary is displayed again, at which time the user may

request additional explanations of any item or continue

with the investment portion of the program.

Making Investment Portfolio Recommendations

Introduction

Suggesting recommendations regarding an investment

portfolio best-suited to the situation and needs of a

client-user represents a major task of any financial

planning system. It also represents a task in financial

planning which is most conducive to expert system 4

concepts. Recommendations regarding an investment

portfolio made by FINPLAN include:
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a) an appropriate number of investment classes,
ranging from one to four classes. This number is
based on the client's need for diversification.

b) amount of capital to be invested in each
investment class. This amount is based on the
total capital available and the number of classes
FINPLAN selects.

c) identification of each investment class. The
selection of classes is based on the best match
between the client's goals or constraints and the
degree to which each possible investment class
satisfies those goals or constraints.

Methodology Used

Determining the client's goals. Constraints/goals are

inferred through a specific body of production rules

starting with basic information about the client-user.

This basic information is obtained as input from an

interactive interview. The client is characterized with

respect to each of seven specific constraints/goals, which

later are used to identify the most appropriate investment

classes for the client. Generally, there are at least

three possible characterizations for each constraint. An

example of a complete set of constraint characterizations

for a given client follows:

1 - Objective should be retirement security
2 - Financial risk should be low
3 - Liquidity should be moderate
4 - Tax exemption is moderately important
5 - Inflation protection should be high
6 -Effort required should be low
7 -Skill required should not be demanding

Determining degree of diversification. FINPLAN infers

the degree of diversification needed by the client using

another separate body of production rules. The degree of

%%'=
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diversification determines the number of investment classes

ultimately recommended. All final inferred conclusions

regarding diversification can be traced to:

a) the recommended riskiness of the investment
portfolio, which is based on the client's risk
tolerance and major investment objective.

b) the amount of capital the client has available for
investment.

c) the degree of desire the client indicates for
participating in the management of his portfolio.

Amount of capital. After an appropriate number of

investment classes is inferred from the degree of

diversification, the amount of capital to be invested in

each class is numerically calculated. FINPLAN still makes

inferences based on production rules, however, in order to

provide a means of explanation. The computed amount of

capital is truncated to the next lowest $1000 unit, and any

remaining dollars are recommended to be placed in the

client's savings account.

Investment selection algorithm. Selection of the most

appropriate investment classes is made by evaluating and "-

ranking each investment class according to how well each

satisfies the client's desired constraints/goals. The

evaluation of each class is done numerically, but inference

procedures still exist to be used by the explanation

facility. The selection algorithm that is applied to each p.

investment class is presented in Figure 3-3.

-4
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FOR each investment class i (i = 1,2 • . 25) DO
RANK. = 0
FOR each of the 7 constraints (j = 1,2 . . 7) DO

1. SUM = INV(i,j) - GOAL(j)
2. IF SUM > 0 THEN SUM = 5 * SUM
3. RANK. = RANK. + abs(SUM)

UNTIL all 71constraints have been considered
assign RANK. to investment class i

UNTIL all investment classes have been considered

Figure 3-3: Selection Investment Algorithm

INV(i,j) used in the algorithm and whose values appear in

Table 3-1 represents the characterization of investment

class i with respect to constraint j. GOAL(j) indicates

the client's characterization with respect to constraint j.

Note that the class with the lowest RANK value

represents the best match for the client's given set of

constraints/goals. A RANK = 0 for investment class i

indicates a "perfect" match for investment class i.

Each time a constraint or goal i is not satisfied, the

rank for that investment class is increased by at least the

difference between INV(i,j) and GOAL(j). Sometimes,

however, this penalty is increased by a multiple of 5 in

step 2 of the algorithm. For example, assume the client

wants an investment class where "financial risk can be

moderate" (GOAL(1) = 20). A class whose financial risk is

characterized as moderate (INV(i,j) = 20) would receive a

contribution of the quantity of zero added to its RANK (a

perfect match, as far as risk is concerned). If its risk

were low (INV(ij) = 10), a 10 point penalty would be added

to its RANK. On the other hand, if it were a high risk

a..
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TABLE 3-1: CONSTRAINTS USED IN THE
INVESTMENT SELECTION ALGORITHM

INV(i,j)
_-L_ CONSTRAINT/GOAL CHARACTERIZATION OR GOAL(j)

Financial risk Low 10
Moderate 20
High 30

2 Objective Income 5
Retirement security 10
Growth 15
Speculation 20

3 Tax exemption High 4
Moderately important 8
Not important 12

4 Inflation High 3
protection Moderately important 6

Not a consideration 9

5 Liquidity High 2
Moderate 4
Not a consideration 6

6 Effort required Low 2
Moderate 4
High 6

7 Skill required Not demanding 2
Can be moderate 4
Can be high 6

-7.

N* '%



32

investment class (INV(i,j) - 30), a 50 point penalty would

be added to its RANK. This additional penalty is assigned

in order to compensate for the presumed fact that a

moderate risk-taker would be far more adverse to accepting

a high risk investment than he would be to accepting a low

risk investment.

All values associated with each type of constraint/goal

(INV(i,j) and GOAL(j)) are ordered in a predetermined way

such that the additional penalty is invoked only when an

attempted match "misses" on the non-conservative side (i.e.

as in the risk example above).

The values associated with each constraint/goal

relative to other constraints vary in magnitude. Hence,

each constraint category may be weighted and its relative

proportion within the algorithm assigned. Thus, risk

considerations may be made more important than tax

considerations, which may be made more important than

required effort, etc.

Investment output. Once all possible investment

classes are ranked using the investment selection

algorithm, a desired number of classes are identified and

each displayed in ascending order of its RANK (lowest RANK

first). Figure 3-4 shows a sample output. The user has

the same option to inquire about any of the numbered items

displayed, as he could during the insurance portion of the

program. The explanation facility works exactly the same
way as described earlier.
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You have $ 56000 available for investment. Based upon
your situation, temperament, and goals, FINPLAN recommends
that your portfolio includes investments allocated to the
investment classes listed below.

1 - 3 investment classes are recommended.

2 - $ 18000 is recommended for investment in each class.

3 - Class 1: $ 18000 in ESTABLISHED DIVIDEND STOCKS

4 - Class 2: $ 18000 in INCOME-ORIENTED MUTUAL FUNDS

5 - Class 3: $ 18000 in HIGH GRADE MUNICIPALS

Place the remaining $ 2000 in your savings.

Figure 3-4: Sample Output of Investment
Recommendations

C7T
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CHAPTER IV

SPECIAL DESIGN CONSIDERATIONS AND ALTERNATIVES

Introduction

During the course of developing FINPLAN, many design

problems unique to either expert systems or to the domain

of financial planning were encountered. Each of these

problems could have been solved by any one of several

alternatives. For each design problem considered in this

chapter, the problem is first defined, the chosen solution

is described, and alternative solutions are then noted and

briefly discussed. For a discussion of additional

variations of alternative architectures common to expert

systems in general see (8,12].

Design Considerations and Alternatives

Controlling the Size of the Knowledge Base

The problem. A method must be used to restrict the

size of the knowledge base, keeping the number of

production rules within a manageable limit. The growth

potential of a knowledge base may best be explained with an

example. Mutually exclusive characterizations for the

client regarding his need for liquidity, tax exemption,

inflation protection and other investment constraints are

inferred from information about the client. The need for

liquidity in any investment, for example, could be inferred

34
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exclusively from the client's level of emergency reserves:

the lower his level of reserves, the greater his need for

liquidity. Because each of three possible values which

represent the level of reserves could directly infer one of

the three possible values representing the need for

liquidity, a total of three production rules would be

adequate to infer an appropriate value for liquidity. If,

however, the client's degree of risk tolerance, in addition

to his level of reserves influences the need for liquidity,

more production rules would be needed. Since his risk

tolerance is characterized by one of three possible values,

a total of 9 potential sets of conditions now must be

considered in order to infer the appropriate liquidity

need. Introducing a third factor, which has four possible

values, raises the number of production rules needed to

36. Clearly, a method must be used that eliminates the

need for a comprehensive set of production rules covering

all possible discreet sets of multiple conditions, in order

to keep the number of rules from becoming prohibitively

large.

Solution chosen. In most situations involving multiple

factors, a single factor is dominant when inferring a

conclusion. The need for liquidity, for example, is

determined primarily by the level of emergency reserves.

In a few cases, however, unique combinations of other

secondary factors represent exceptions, whereby a

conclusion differs from one inferred by the consideration
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of emergency reserves alone. For example, liquidity should

be moderate if reserves are moderate unless income is

secure and the client is an aggressive risk-taker, in which

case liquidity can be low. Rather than incorporating

rules that cover all possible combinations of values for

all input factors, FINPLAN identifies rules which produce

only those conclusions that differ from what the primary

factor normally produces. Such cases are labeled

exceptional cases, and the rules that address them are

called exception rules. Rules whose inferences are based

solely on the primary factor are called default rules.

Together, exception and default rules cover an exhaustive

listing of potential inferences without including ar

exhaustive listing of potential rules.

FINPLAN isolates these two types of rules into separate

knowledge bases. First, the exception rules are forward

chained. If no conclusion is successfully inferred for a

specific constraint (ie. liquidity, risk, skill, etc.),

then the default rules for that category are forward

chained. In this way, a single mutually exclusive

conclusion for each constraint category is guaranteed

without considering a comprehensive set of rules covering

every possible set of conditions. Only the exception and

default rules need to be considered.

Alternative solutions. An alternative solution also

involves the identification of exception and default rules,

but this time includes them together in a common knowledge .

.t 1 e>
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base. Rules within this knowledge base are ordered so that

the exception rules follow the default rules. This

methodology, however, will infer two different

characterizations for the same constraint category whenever

an exception rule is triggered. To correct this result

second inferences must be identified, and, if one occurs,

all effects from the first inference must be undone. This

process includes removing the previously inferred fact from

the global data base as well as the previous rule from

RULES-USED, the list containing all successfully used

rules. FINPLAN initially implemented this methodology, but

every inference for each constraint category had to be

checked for a previous inference, resulting in a slower

processing time. In addition, the code was awkward and

required dangerous IQLISP functions for list surgery.

Another potential solution, when inferring constraint

categories, identifies default and exception rules. This

solution also includes both types of rules in a common

knowledge base with exception rules ordered last. This

time, however, when two or more inferences are made

concerning the same category, no attempt is made to remove

the inappropriate items from the global data base and

RULES-USED. Be-ause items are added to the front of the

global data base and RULES-USED, the last items added will

always be the first items on both data structures. Hence,

because exceptions are triggered last, the relevant items

appear first on both the global data base and RULES-USED.
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As long as any procedure that accesses these data

structures searches these lists from front to back and

stops scanning whenever the first item for a desired

category is found, the effects of inappropriate inferences

simply can be ignored.

This design carries some disadvantages with it,

however. First, the global data base and RULES-USED data

structures become larger than necessary. The unnecessary

growth of data structures is particularly harmful because

the conservation of memory usage is critical in any expert

system implemented on a personal computer. Furthermore,

this design is philosophically undesirable because

contamination of the global data base and RULES-USED should

not be condoned. Special action must be taken in order to

avoid erroneous output resulting from their contamination.

This approach circumvents the intended content of the

global data base and RULES-USED where any further access or

manipulation of these data structures must be done with

extreme caution.

Numerically Oriented Tasks
9:.

The problem. Expert systems are best suited for

qualitative tasks, such as in the case of deductive

reasoning, not quantitative tasks. Unfortunately, not all

tasks in financial planning involve qualitative advice

inferred from lines of deductive reasoning. In those tasks

that require numerical procedures, some kind of

quantitative method using numerical computations must be

implemented. Several methodologies are available.
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Solution chosen. FINPLAN uses two independent

processes, one to infer lines of deductive reasoning and L

the other to make traditional arithmetic calculations,

whenever quantitative computations are required. The

insurance portion of FINPLAN depicts an example of this L

methodology, which was discussed in Chapter III.

Alternative solutions. Rather than storing numerical

values in local variables and manipulating these variables

in an independent process, the values instead could be

stored directly in each appropriate fact within the global

data base. These stored values then could be extracted,

manipulated by traditional methods of calculation, and the

calculated value returned to the appropriate fact within

the global data base. For example, total living expenses

in the insurance portion of FINPLAN is determined by

multiplying the net annual living expenses by an investment

rate factor. Each of these values may be stored in the

global data base as follows:

(YOUR NET LIVING EXPENSES HAVE BEEN DETERMINED TO
BE <value-l>)

(YOUR INVESTMENT RATE FACTOR IS <value-2>)

(TOTAL LIVING EXPENSES HAVE BEEN COMPUTED TO BE
<value-3>)

When the computation of total living expenses is to be

made, <value-l> and <value-2> can be extracted from their

respective facts within the global data base and used to

compute total living expenses. This new value then
15
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replaces <value-3> which is returned to and stored in the

global data base. _

FINPLAN currently stores values used in the investment

selection algorithm for the evaluation and ranking of

investments using this general method. An advantage

includes storage efficiency, where values can be directly

linked to appropriate facts within the global data base

without the use of local variables. Accessing these

values, however, may represent a disadvantage since the

fact associated with the value first must be retrieved from

the global data base before the value can be extracted.

Selection of Investment Classes

The problem. Investment classes that best match the

client's goals and constraints must be selected. Several

alternatives exist.

Solution chosen. FINPLAN implemented a numerical

algorithm that ranks every investment class included within

the knowledge base. Inferences had to be forfeited in this

evaluation process because no methodology could be

developed which used inferences that satisfactorily ranked

all investment classes. Chapter III discussed the

investment selection algorithm in detail.

Alternative solutions. Before the selection algorithm
6

was elected, a methodology which strictly used inferences

by production rules was attempted. This design, however,

proved to be unsatisfactory.

%',
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The basic concept on which this design was based

matches the client's goals with each investment's

characteristics. For example, if the client is determined

to be a moderate risk-taker, his goal for risk is

represented by the following fact: FINANCIAL RISK SHOULD

BE MODERATE. If the client accepts an investment class

with moderate risk, then he presumably would also accept an

investment with low risk. Therefore, production rules
I" ..,-

translate his original goal into the following constraints

(to be tested against the investment's characteristics for

risk): . . -

FINANCIAL RISK CAN BE LOW -

FINANCIAL RISK CAN BE MODERATE

In this manner, production rules expand all client goals so

that they describe all acceptable characterization values.

Another set of production rules are then forward chained in

order to test for exact matches between each investment's

characteristics and the client's acceptable goals. An

investment class is inferred only when each characteristic

for it exactly matches every client goal.

The lack of control over the number of investment

classes selected represents the primary disadvantage of

this design. In some cases no investment classes match the

client's profile of goals. On the other hand, if a

client's profile is fairly liberal, many investment classes

fit his goals. Hence, selection of a specified number of

classes can not be easily accomplished. An attempt was
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made to iterate the deductive process, accepting only one

investment class at each pass, until the appropriate number

of investment classes was inferred. Nevertheless, this

attempt failed because of the inablility to rank

investments when multiple classes were inferred during a

single iteration. Therefore, for these reasons the

election of investment classes by strict inference

procedures was abandoned in favor of using a numerical

algorithm.

Storage of Numerical Values

The problem. As noted earlier, numerical values used

in the investment selection algorithm are stored as a part

of the production rules within the knowledge base itself.

Even though investment classes are not directly inferred,

production rules still exist that can be used to explain

why a particular investment was selected. Since a rule

exists for each investment class, these rules provide a

convenient storage medium for the evaluation score computed

for each investment class. Rules inferring client

constraints also represent a convenient medium for storing

the numerical values associated with each client
V%"

constraint. These values can be stored in a variety of

ways.

Solution chosen. The design implemented in FINPLAN

stores these values as dotted pairs. For example, an

inference for blue chip stocks, with an evaluated score of

22, would be represented as: (BLUE CHIP STOCKS . 22).

.- 'X'
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The utilization of dotted pairs is memory efficient.

The storage of the above representation consumes three

cons-cells; any other representation would consume at least

four cells. Also, this representation provides a

convenient means to print the contents of an assertion

without displaying the numerical value itself. This

advantage is useful for execution of the explanation

facility, and is accomplished by using the IQLISP function .

MAPCAR. MAPCAR and its related IQLISP functions apply

themselves to the CAR's of successive tails of their list

arguments, thereby ignoring the CDR of each argument's last

cons-cell. Any other representation would have required

additional code, with correspondingly slowe-r processing

time, in order to preclude the stored values from being

printed. Furthermore, each value stored as a dotted pair

still is easily accessed by retrieving the CDR of the last

element within the assertion. Each assertion (fact) is

represented by a list of elements, and IQLISP conveniently

provides a function for directly retrieving the last

element of any list.

Alternative solutions. Numerical values used by the

investment selection algorithm also could be stored in each

clause as a separate element. The last element is

preferable due to its ease of access. Nevertheless, an
N

extra cons-cell would be required for each value, and

special code would be required to print the contents of

each clause without displaying the value itself. Another

,'S',

..€" .€.0.#'_€'.,-. '.,,.',o.,, e',~
o

,,-, -,,.-• '.,- .,,.,.',. • - . .. .. • . ,.. . -,.,-.•,.- .. p..% .. ,.=- -%. ,.% %-.-•-% %-.(o..% •,.%a_% ,



7. .'7v-

44

alternative calls for representing each value by a separate

list within the clause. Again, however, more memory and

special considerations for printing would be required.

I-.



CHAPTER V
SUGGESTED IMPROVEMENTS FOR FINPLAN

Introduction

Because the development of FINPLAN represents the first

effort to program an expert system handling personal

financial planning, a perfected and comprehensive system

was never expected. Furthermore, the time permitted for a

thesis development and the unavailability of aid from a

human expert in the financial field also precluded the hope

for a complete and commercially usable system.

Nevertheless, a hope is that another person or student,

sometime in the future, will take the current status of

this effort and advance it several steps further. For this

reason, and in order to complete a fair assessment of

FINPLAN, the following paragraphs in this chapter identify

and briefly discuss limitations and suggested improvements

relating to the current system.

Limitations and Improvements

More Tasks

FINPLAN should address additional tasks associated with

personal financial planning. Besides inferring

recommendations regarding an investment portfolio, the

current system addresses only the amount of life insurance

needs as a representative task for the class of numerically

45
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oriented problems. Financial planning also encompasses

many other tasks within this class. The determination of L

net worth and the development of a cash budget may

represent further relevant tasks for financial planning.

Additional forms of insurance, such as health and

homeowner's coverage, also may be included in a more

comprehensive system. Not only determining adequate

amounts of insurance coverage is an important

consideration, as FINPLAN currently does for life

insurance, but providing advice related to alternative

types of insurance plans and the amount of deductibles

could also be covered. Additionally, developing financing

plans for real estate, including the client's own home,

could fall within the purview of a more comprehensive

financial planning expert system.

Aspects of financial planning are wide and varied, and

not all pertinent tasks within this domain are mentioned

here. Nevertheless, the fact remains that FINPLAN must be

expanded to cover additional tasks, if it is to evolve into

a comprehensive, complete, and commercially usable expert

system for financial planning purposes.
7$V

Expansion of Production Rules

The lines of reasoning currently incorporated in

FINPLAN are often sparse and sometimes show trivial logic.

This result is a reflection of the quality and depth of the

production rules themselves. It should be noted, however,

that the primary purpose of FINPLAN is not to embody

-. q
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heuristic knowledge expressing subtle, detailed rules known '

only to a handful of human experts. Rather, its purpose is

to demonstrate the feasibility if implementing expert

system concepts in the domain of financial planning.

Therefore, design features represent the primary focus, and

2' the present absence of high performance can be tolerated.
S.

If, however, FINPLAN evolves into a more comprehensive

and useful system, its performance must be upgraded by
2."-

improving the quality and scope of its production rules.

Only a human expert can impart the type of knowledge

required for this enhancement. In addition to expanding

the knowledge base, a human expert also may recommend

improvements in the basic approach taken by FINPLAN in

solving some of its tasks. For example, in the investment

portion of the program, an expert may recommend that either

more or different types of constraints be considered than

the seven constraints FINPLAN currently uses.

Better Input Procedures

In many cases FINPLAN allows the client to dictate his

own desired constraint characterizations during the course

of the interactive dialog, even when the client may not

have enough competence to respond wisely. For example, in

the investment portion of the program, FINPLAN blindly '

accepts one of four primary investment objectives as

indicated by the client. In the event the client is not

sure of which objective would be best suited for him, no 0%'

provisions exist which could make further inquiries and

"W.
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offer guidance to the client for selecting the optimal

choice. Situations of this kind offer excellent

opportunities to employ expert system concepts in an

environment where such concepts are most appropriate. This

approach is illustrated to some extent by inferences made

by FINPLAN in determining the client's need for liquidity

and skill level, but additional heuristics should be

included to infer other types of input data during the

course of the interactive dialog. Again, however, a

qualified human expert is needed in order to implement this

kind of improved input procedures.

A Self-help FacilityL

The current system makes no provision for a self-help

facility. Some type of a help facility may be useful where

detailed definitions of financial terms or explanations of

concepts could be offered on demand.

Recursive Explanation Facility

Currently, FINPLAN provides an explanation facility

that allows a single line of reasoning to be traced through

as many levels of inferences as necessary in order to reach

its origin. The explanation procedure is executed

iteratively. A drawback of iteration is that only one

item, displayed at any given level of explanation, can be

- traced backward to find the reason for its inference. In

order to return to the same level of explanation so that a

second or third item also can be traced backwards, the user

must first return to the top level and work his way back to

.0. 
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the level in question. Implementation of a recursive

explanation procedure would resolve this inconvenience. It

should be noted, however, that in order to operate

effectively a recursive explanation facility would require

a more complicated set of instructions than the user faces

currently. Nevertheless, the adoption of such a procedure

should be considered in the development of a more complete

and usable expert system.

Internal Representation of Knowledge

Many sophisticated expert systems encode rules of

knowledge in rigorous mathematical notation. FINPLAN does

not take this approach, and uses a simpler design which

encodes all assertions and rules directly in English. The

following example illustrates a more sophisticated, yet
* -

:* typical representation scheme used in many other expert

systems: *-,

English version -
(IF ((YOUR PORTFOLIO SHOULD BE AGGRESSIVE) .

(DESIRE TO PARTICIPATE IS HIGH)
(AVAILABLE CAPITAL IS $12000 OR MORE))

(THEN ((DIVERSIFICATION CAN BE HIGH)))

Internal code -
PREMISE: ($AND (SAME PORTFOLIO SHOULD-BE AGGRESSIVE)

(SAME DESIRE IS HIGH)
(SAME CAPITAL GTE 12000))

ACTION: (CONCLUDE DIVERSIFICATION CAN-BE HIGH)

The premise of the internal code represents a Boolean

combination of one or more clauses (in this case the

Boolean function AND identified by $). Each clause forms a

predicate function with an associative triple (object,

attribute, value) as its argument. In the first clause

a.
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above, the predicate function is SAME, followed by the

object PORTFOLIO, attribute SHOULD-BE and the value

AGGRESSIVE.

Utilization of internal code similar to the above

representation scheme allows efficient and flexible

manipulation of the knowledge base. For example, the

Boolean function OR could also be used in a production rule

in addition to AND, to which FINPLAN is currently

restricted. A special language processor is needed when

internal representation is used, however, so that the

encoded information can be translated into a more readable

English-like version for any interaction with the user.

A -.1
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APPENDIX A
LIST OF FILE CONTENTS

The source code listings are segregated into multiple
files, where each file contains several functions. The
following table lists the name (and type) of each file in
alphabetical order, and all functions contained in each
file.

TABLE A-i: FILE CONTENTS

FILE FUNCTIONS FILE FUNCTIONS

CONTROL.LSP MEMBEROF DO-INV.LSP DO-INVESTMENTS
RECALL SHOW-CONSTR
TESTIF INQUIRE-CONSTR
ADDTHEN SHOW-INV
TRYRULE INQUIRE-INV
FORWARDCHAIN INIT.LSP INITIALIZE
PR INS.LSP INS-INTERVIEW
PR-TEXT INTRO.LSP INTRO
PR-SCREEN SEL
HOW CONT
THENP DESCRIP
INQUIRE INVEST.LSP INVESTMENT-
FIND RULELIST
MATCH I-PAR.LSP INV-PARAM
ADD I-RULE.LSP INS-RULELIST
ANS LOAD.LSP LOAD

CONV.LSP CONVERT- QUERY.LSP INV-INTERVIEW
CONSTRAINTS RANK.LSP RANK-INV

C-RULE.LSP CONSTRAINT- EVAL-INV
RULELIST SORT

DO-INS.LSP DO-INSURANCE SORT-INVS '.

SHOW-INS RUN.LSP RUN
INQUIRE-INS WAIT

STOP-WAIT
CHOICE

.53
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APPENDIX B
FUNCTION DESCRIPTIONS

Descriptions of all source code functions, arranged in
alphabetical order, are listed below.

ADD: This function adds the clause represented by NEW to
FACTS (the global data base) unless NEW is already in
FACTS. If NEW is already present, NIL is returned.

ADDTHEN: This function adds each THEN clause of RULE, if
not already on FACTS list, to FACTS list.

ANS: This function helps to print alternative responses to
questions asked the user. The numeric NO is printed,
followed by the expression PHRASE.

CHOICE: This function defines a message displayed with
intermediate and final output in both the insurance and
investment portions of the program. The user is given a
choice to either inquire about the current output or
continue with the program. If the user chooses to inquire
about the output, this function calls an appropriate
function that controls the explanation facility. ., .-

CONSTRAINT-RULELIST: This function infers a
characterization value for each of seven user constraints
later used to select investment classes. Three separate
knowledge bases are defined, inferences are made, and
numerical values are assigned to be used by the investment
selection algorithm.

CONT: This function displays a message and allows the
system to wait until the user responds by striking any key.

CONVERT-CONSTRAINTS: This function defines and infers a
knowledge base used to convert established user constraint
characterizations into terms used in the investment
selection knowledge base (INVESTMENT-RULES). This
conversion is necessary because inferences are based on
exact matches. In addition, this conversion provides a
more appropriate phraseology for the explanation facility.

DESCRIP: This function displays a description of FINPLAN
on the screen for the user to review, at his option.

16, %*.
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DO-INSURANCE: This function controls the entire insurance
segment of the program. It loads all appropriate files and
calls all functions needed to conduct the interview,
perform calculations, make inferences, and provide a
framework for executing the explanation facility. .

DO-INVESTMENT: This function controls the entire
investment segment of the program. It loads all
appropriate files and calls all functions needed to conduct

the interview, make inferences, rank investment classes,
and show results. It also provides a framework for
executing the explanation facility.

EVAL-INV: This function applies the investment selection
algorithm to the investment class contained in RULE.

FIND: This function returns the first clause (a fact) from
the global data base that matches the pattern specified by
PATTERN. PATTERN is comprised of a partial clause with any
combination of words missing. If PATTERN cannot be matchedL. in the global data base, NIL is returned.

*. FORWARDCHAIN: This function makes all possible inferences
in a knowledge base by applying TRYRULE to each rule in
RULELIST.

,-P: HOW: This function represents the primary procedure used

by the explanation facility. It searches RULES-USED to
find the rule which inferred FACT and, if the appropriate
rule is found, returns each clause in the IF portion of the
rule. If the rule is not found, appropriate messages are
displayed depending on whether FACT exists in the global
data base.

INITIALIZE: This function defines the windows used
throughout the program, and initializes global variables.

INQUIRE: This function controls the processing of the
explanation facility. It processes user input and
conditionally executes the HOW function with an appropriate
argument so the desired item is explained.

INQUIRE-CONSTR: This function provides a framework for
executing the explanation facility for inquiries about the
user's investment constraints. It conditionally calls the
HOW function with an appropriate argument so that the
desired constraint is explained.

INQUIRE-INS: This function provides a framework for
executing the explanation facility for insurance inquiries.
It conditionally calls the HOW function with an appropriate
argument so that the desired item is explained.

. - . . . . .4" -.. . - . . . . . . . .. - -.-..- - -. , -. , , ,-.
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INQUIRE-INV: This function provides a framework for
executing the explanation facility for inquiries about the
final investment recommendations. It conditionaly calls
the HOW function with an appropriate argument so that the
desired recommendation is explained.

INS-INTERVIEW: This function interactively conducts an
interview with the user in order to gather basic
information relating to the user's life insurance needs.
Local variables used in the insurance algorithm also are
assigned appropriate values, and the algorithm itself is
executed.

INS-RULELIST: This function defines the body of production
rules used in the insurance segment of the program.
Initial facts are added to the global data base, and all
rules of INS-RULES are forward chained in order to make all
possible inferences. (These inferences are used
predominantly to explain the insurance algorithm.)

INTRO: This function defines the graphics (composed of
windows) displayed at system start-up. It conditionally
calls a function which describes FINPLAN or immediately
begins a main program segment, depending on the wishes of
the user.

INVESTMENT-RULELIST: This function defines the knowledge
base containing all investment classes that are considered
in the investment segment of the program. Each rule is not
implemented as a production rule, and no inferences are
made. Instead, each rule is used in the investment
selection algorithm and by the explanation facility.

INV-INTERVIEW: This function interactively conducts an
interview with the user in order to gather basic
information used in the investment segment of the program.
Responses are added to the global data base so that future
inferences can be made.

INV-PARAM: This function defines three separate knowledge
bases and makes all possible inferences from them in order
to determine the appropriate degree of diversification for
the user's investment portfolio. Dollar amounts for
investments also are numerically calculated by this
function.

LOAD: This function loads the file specified by FILE into , .

the IQLISP environment.

MATCH: This function is used by FIND to test whether the
pattern represented by PAT matches the clause ASSERT, which
represents a fact within the global data base.

....
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MEMBEROF: This function returns T (TRUE) if X is a member
of the list Y.

PR: This function prints the expression EXPI immediately
followed by the literal LIT on the same line in window
WIND.

PR-SCREEN: This function prints the current value of NUMB
(the next ordered line number used in the explanation
facility), followed by "-", followed by the contents of the
clause A. NUMB is incremented for the next time this
function is called.

PR-TEXT: This function prints each element within the list
EXP on the same line. It is used to print the textual .
contents of a clause contained in a rule.

RANK-INV: This function evaluates each investment class
included in INVESTMENT-RULELIST in accordance with the
investment selection algorithm, and records the evaluated
score for each investment in INVESTMENT-RULELIST. It
performs the evaluations by calling EVAL-INV.

RECALL: This function returns T (TRUE) if FACT is a member
of the global data base (FACTS), else it returns NIL.

RUN: The RUN function represents the main body of the
program. It initializes and executes each of the main
segments of the program: the introduction, the insurance
segment, and the investment segment.

SEL: This function displays a message on the screen,
providing instructions to the user. A numeric, NO, is
printed, followed by PHRASE on the same line in the window
specified by WIND.

SHOW-CONSTR: This function displays the intermediate
inferences characterizing the user's profile of investment
constraints. These contraints are later used to rank
investment classes.

SHOW-INS: This function displays the insurance output.

SHOW-INV: This function displays the final investment .
recommendations.

SORT: This function scans all investments in
INVESTMENT-RULES and sets a pointer PTR to the investment
with the lowest (highest ranked) evaluation score. The
score of the chosen investment is then changed to the
exceedingly large quantity of 500 so that a subsequent
execution of this function will select another investment
with the next lowest evaluation score. Also, the rule
containing the chosen investment is added to RULES-USED.

:'7.-



58

SORT-INVS: This function applies SORT four times so that
pointers are set to the four investment classes with the
four lowest (highest ranked) evaluation scores.

STOP-WAIT: This function clears the wait message
(generated by WAIT) from the screen.

TESTIF: This function returns T (TRUE) if all IF clauses
of RULE are part of the global data base, else it returns
NIL.

THENP: This function returns T (TRUE) if FACT is present
in the THEN portion of RULE.

TRYRULE: This function tests whether RULE is applicable by .
calling TESTIF. If RULE applies, it attempts to add each
THEN clause to the FACTS list by calling ADDTHEN, and
returns T.

WAIT: This function defines a wait message which is
displayed on the screen as the program performs internal - -

processing.

*.
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APPENDIX C
SOURCE CODE LISTINGS

IL



FILE: CC NTROL.LSP

(DEF MEMBEROF- y4

'(LAMIBDA (X Yt)
(SUBSET '(LAMBDA (Z) (EQUAL X( Z)) Y)))

'.DEF 'RECALL
'LAMBDSA .FACT)

(COND
C(MEMBEROF FACT FACTS)

FACT3
ET
NIL])])

(DEF 'TESTIF
'LL.*19DA (RULE)

CPROG (IFS)
(SETO IFS

(CDR (CADOR PULE)))

(COND
C(NULL IFS)
(RETURN T)l

E(RECALL (CAR IFS))
I

C(RETURN NIL)])
(SETO) IFS

(CDR IFS))
(GO tOOP13N)

(DEe F OM~
:u~meD (RULE)

EPROG (THENS SUCCESS)
(SETO THeNS

(CDR 'CA~R (CODOR RULE))))
LOOP

(COND
((NULL THENS)
(RErURN SUCCESS)!

C(AOD (CAR THENSD *

(SETO SUCCESS T)l)
(SETO2 THe-IS

(CDR THE-4S))
.GO LOOP)33D

'DEF 'TOYPULE -

'ELi4SDA (RULE) -.

ICTESTIF R.LE)
: -DDTHEN RULE)
STO RULE'S-USED

,CONS RULE RULES-USED))

,SETO RULES zULTLSL .

60
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.

LOOP -
(CO40.N -

E(NULL RULES)
(RETURN NIL)3

ECTRYRULE (CAR RULES))

(SETO RULES
(CDR RULES))

(GO LOOP)31)

(DEP 'PR
'CLAMSOA (EXPI LIT WIND)

(PRINTC *WINO)(PRINC EXPI WIND)
(PRINC LIT WIND)])

(OEF 'PR-TEXT
'(LAMBDA (UXP)

(IAPC 'ELAM~BDA (X)
(PRINC X WIN)(PRINC eWIN)] EXP)3)

(DEF 'PR-SCREEN
'(LAMBDA (A)

(PR NUMB - WIN)(PR-TEXT A)
(COND..

C(EQUAL NUMB 0 (SETO ONE A))
(<EQUAL NUMB 2)(SETQ TWO A))
((EQUAL NUMB 1)(SETQ THR A))
((EQUAL NUMB 4)(SETO FOU A))
((EQUAL NUMB 5)(SETO FIV A))'
((EQUAL N(.P? 4)(SETO SIX A))
((EQUAL NUMB 7)(SETQ SEY A))
((EQUAL NUMB 8)(SETO EIG A))
((EQUAL NUMB 9)(SETQ NIN A)))

(SETO NO-REA (ADD 1 NO-REA))
(SETO NUMB9 CADDI NUMB))))

(DEF 'sJOW
'CLAMBDA (FACT)

EPROG (POSSIBILITIES SUCCESS WIN)
(SETO POSSIBILITIES RULES-USED)

(SETO WIN W4)(WINCLR W4)
LOOP

(COND 4
C(NULL POSSIBILITIES)

(COND
(SUCCESS

(RETURN T)J
Z RECALL FACT)

(PRINTC " I1N)(PR-TEXT FATI
(PRINTC ' was either detefinifl in Vie# :ntrviow ar

;, .' W41i* .

(WINCLR WJ*)kPRINTC wd
1PRINTC * Str:k* any ktvy to continue ...

(CLRSPD)(SETO X (YI Wd).'sSETQ S7A.TUS 'LOR-00NE)
(RETURN T')

PRINTC * WIN)(PR-rS(r FACT.:
CPPINTC * it not an ettabI;Sti#d COfit-ii *orfl 0ur sit

(PQINTC * this nvoestmont class s lost 4.zr *onu based j
:c e.)our othe.r *PV-r 4 44,an-.
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tWINCLR Wd)(PRINTC W6)
(PRINTC ' Strike any kty to continue .W6)

(CLRBFI.'(SETQ X (TYI W40)(SETQ STATUS 'LOR-DCt4E)
(RETURN T)2.I

E(THENP FACT
(CAR POSSIBILITIES))

(SETO SUCCESS T)(SETQ STATUS 'KEEP-GOING)
(PRItITC *WIN)<PR-TEX(T FACT)
(PRINTC was deduced from the following:* W4)
(PRINTC * W4)(SETO NUMB I)(SETQ NO-REA 0)
(MAPCAR 'PR-SCREEN

(CDR (CADOR (CAR POSSIBILITIES)))]
(SETO POSSIBILITIES

(CDR POSSIBILITIES))
(GO LOOP)])

(DEF 'THENP
'ELAMBDA (FACT RULE)

(MEMBEROF FACT
(CDAR (CDDDR RULE))])

(DEF 'INQUIRE

(PROG (
(SETO STATUS 'KEEP-GOING)
AGAIN
(WINCLR W6)(WINATTR 120 146)
iPRINTC *Enter line number of item you wish to question,' W46)
(PRINTC *else enter X" W6)
(CLRBFI)(SETO X (TYI 146))
(CCND

*(OR (EQUAL X *X"EQUAL X "x))'kSE~r3 STATUS 'LOR-CNE))
((GT (CHRYAL X)(+ 48 NO-REA))SEEP)(GO .40AI'))
((EQUIAL X 1I"(HOW ONE))
((EQUJAL ~( *2*)(HOW TWO))

(EGUAL X 13*(HOW THR)>
((EQUAL X '4)(140W FOU))
((EQUAL X *5)(HCW FIV))
((EQUAL X "V)(HOW SIX))
((EQUAL X ?)<HOW SEY)]
((EQUAL X *8)(HOW EIG))
(EFQUAL X *9)(HOW NIN)?
(T (BEEP)(GO AGAIN)) '

"CO:NO
(tEQJAL STATUS 'KEEP-GOING)(GO AGAIN))
((EQUAL STATUS 'EXIT) MIL)
((SQUAL STA~TUS 'LOR-OCLVE) NIL),)1)

4DEF 'FIND
- ...AMecA 'PATTERN')

(PROG 'FAC T LIST'
(BETO FACTLIST FAC7S)

-. NUILL FACTLIST)(PETURN NILi)
(MATCH PAT"TEP (CAR FcqCTLI ST- 'RET!JRN ',-R ;CT L I ST

-:SETO FACTLIST -CDR FACT..:_-T))
-30 LOOP)))))

10;%~~ N ,.
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(DEF 'MATCH

'[LAMBDA (PAT ASSERT)

(COND ((AND (NULL PAT)(OR (NULL ASSERT)(NU.MBERP ASSERT))) T)
((OR (NULL PAT)(OR (NULL ASSERT)(NUMBERP ASSERT))) NIL)
((OR (EQUAL (CAR PAT) '>)(EQUAL (CAR PAT)(CAR ASSERT)))

(MATCH (CDR PAT)(COR ASSERT)))
((EQUAL (CAR PAT) "+)

(COND ((MATCH (CDR PAT)(CDR ASSERT)))
((MATCH PAT (CDR ASSERT])

(DEF 'ADD
'ELAMISDA (NEW)

(COND
[(MEM8 NEW FACTS)

NIL]
ET

(SETO FACTS
(CONS NEW FACTS))

(SETO TEMPLIST
(CONS NEW TD'PLIST))I)])

0EF "ANS
'[LAMBDA (NO PHRASE WIND)

[PROG (POS)
(PRINTC " WIND)(PRINTC " WIND)
(SETO POS (WINCURS NIL WIND))(WINPOS POS W7)
(PRINC NO W)
(WINCURS (LIST (CAR POS)(ADDI (CADR POS))) WIND)
(PRINC WIND)(PRINC PHRASE WIND)II)

,P p.,"
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FILEs COW4.LSP

(DEF 'CO1VERT-CONSTRAINTS -
CELAMSA 0)

[PROS (RULE-COINERSION)
(SETO RULE-COIVERSION
'((RULE I (IF (FINANCIAL RISK SHOULD BE LOW . 10))

(THEN (FINANCIAL RISK IS LOW . 10)))
(RULE 2 (IF (FINANCIAL RISK CAN BE MODERATE . 20))
(THEN (FINANCIAL RISK IS MODERATE . 20)))

(RULE 3 (IF (FINANCIAL RISK CAN BE HIGH . 30))
(THEN (FINANCIAL RISK 13 HIGH . 30)))

(RULE 4 (IF (OBJECTIVE SHOULD BE INCOME . 5))
(THEN (OBJECTIVE OF INCOME 1 SATISFIED . 5)))

- (RULE 5 (IF (OBJECTIVE SHOULD BE RETIREMENT SECURITY • 10))
(THEN (OBJECTIVE OF RETIREMENT SECURITY IS SATISFIED . 10)))

(RULE 6 (IF (OBJECTIVE SHOULD BE GROWTH . 15))
(THEN (OBJECTIVE OF GROWTH IS SATISFIED . 15)))

(RULE 7 (IF (OBJECTIVE SHOULD BE SPECULATION . 20))
(THEN (OBJECTIVE OF SPECULATION IS SATISFIED . 20))) r.."

(RULE 8 (IF (TAX EXEMPTION SHOULD BE HIGH . 4))
(THEN (TAX AO.VATAGE IS HIGH . 4)

(RULE 9 (IF (TAX EXEMPTION IS MODERATELY IMPORTANT . 8))
(THEN (TAX ADVANTAGE IS MODERATE . 8)))

(RULE 10 (IF (TAX EXEMPTION IS NOT IMPORTANT . 12))
(THEN (TAX ADVAN4TAGE IS LOW . 12)))

(RULE 11 (IF (INFLATION PROTECTION SHOULD BE HIGH . 3))
(THEN (INFLATION PROTECTION IS HIGH . 3)))

(RULE 12 (IF (INFLATION PROTECTION IS MODERATELY IMPORTANT 6))
(THEN (INFLATION PROTECTION IS MODERATE . 6))

(RULE IS (IF (INFLATION PROTECTION IS NOT A CONSIDERATION * 9))
(THEN (INFLATION PROTECTION IS LOW . 9)))

(RULE 14 (IF (LIQUIDITY SHOULD BE HIGH . 2))
(THEN (LIQUIDITY IS HIGH . 2)))

(RULE 15 (IF (LIQUIDITY SHOULD BE MODERATE . 4))
(THEN (LIQUIDITY IS MODERATE . 4))) z'.-

(RULE 16 (IF (LIQUIDITY IS NOT A CONSIDERATION .6)) ,,,t
(THEN (LIQUIDITY IS LOW . 6))) ;f.

(RULE 17 (IF (EFFORT REQUIRED SHOULD BE LOW . 2))
(THEN (EFFORT REQUIRED IS LOW 2)))

(RULE 1S (IF (EFFORT REQUIRED SHOULD BE MODERATE • 4))
(THEN (EFFORT REQUIRED IS MODERATE . 4)))

(RULE 19 (IF (EFFORT REQUIRED CAN BE HIGH . 6))
(THEN (EFFORT REQUIRED IS HIGH . 6)))

(RULE 20 (IF (SKILL REQUIRED SHOULD NOT BE DEMANDING 2))
(THEN (SKILL REQUIRED IS NOT DEMANDING . 2)))

(RULE 21 (IF (SKILL REQUIRED CAN BE MODERATE . 4))
(THEN (SKILL REQUIRED IS MODERATE . 4)))

(RULE 22 (IF (SKILL REQUIRED CAN BE HIGH 6)
(THEN (SKILL REQUIRED IS HIGH • 6)))))

'FORMJAROCHAIN RULE-CONVERSI ON)
(SETO RULE-CONVERSION NIL)]])

'f"

ft.

f, t.

.~ %% VVV~VV%- *.%.
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FILEs C-RULE.LSP

(DIP 'CONSTRAZNT-RULELI ST

EPROS (CLAUS CONSTRAINTS LIQ-DEFAULT SKILL-DEFAULT)
(SETO CONSTRAINTS(RULE 1 01 :-/"

(IF (YOU INDICATED AN OBJECTIVE OF GROWH))
(THEN (OUJECTIVE SHOULD BE GROWTH . 15)))

(RULE 102
(IF (YOU INDICATED AN OJECTIVE OF RETIREIENT SECURITY))
(THEN (OBJECTIVE SHOULD BE RETIREMENT SECURITY . 10)))

(RULE 103
(IF (YOU INDICATED AN OlJECTIVE OF INCOME))
(THIN (OBJECTIVE SHOULD BE INCOME . 5)))

(RULE 104
(IF (YOU INDICATED A" O8JECTIVE OF SPECULATION))
(THEN (OBJECTIVE SHOULD SE SPECUtATION . 20)))

(RULE 154
(IF (INCOME IS VERY SECURE)

(EMEROECY RESERVES ARE ADEQUATE))
(THEN (LIQUIDITY IS NOT A CONSIDERATION . 6)))

(RULE 155
(IF (INCOME IS MODERATELY SECURE)

(EMERGENCY RESERVES ARE INADEQUATE)
(YOU ARE A MODERATE RISK-TAKER))

(THEN (LIQUIDITY IS NOT A CONSIDERATION . 6)))
(RULE 156

(IF (INCOME IS MODERATELY SECURE)
(EMERGENCY RESERVES ARE INEQUATE)
(YOU ARE AN AGGRESSIVE RISK-TAKER))

(THEN (LIQUIDITY SHOULD BE MODERATE . 4

(RULE 157
(IF (INCOME IS NOT VERY SECURE)

(EMERGENCY RESERVES ARE ADEQUATE)
(YOU ARE A CONSERVATIVE RISK-TAKER))

(THEN (LIQUIDITY SHOULD BE HIGH . 2))
(RULE 156

(IF (INCOME IS NOT YERY SECURE)
(EMERGENCY RESERVES ARE ADEQUATE)
(YOU ARE A MODERATE RISK-TAKER))

(THEN (LIQUIDITY SHOULD BE MODERATE . 4

(RULE 201
(IF (TAXABLE INCOME IS LESS THAN 625000))
'THEN (TAX E(EMPTION IS NOT IMPORTAN" . 12)))

(RULE 202
(IF (TAXABLE INCOME IS BETWEEN $25000 AND $4E000)

(THEN (TAX EXEMPTION IS MODERATELY IMPORTANT 8 )))
(RULE 203

(IF (TAXABLE INCOME IS MORE T14 $45000))
(ThEN (TAX EXEMPTION SHOULD BE HIGH . 4)))

(RULE 251
(IF (ANTICIPATED INFLATION IS LOW))
(THEN (INFLATION PROTECTION IS NOT A CCNSIDEPAT!IN.

(RULE 252
(IF (ANTICIPAED 11FLATION IS MCDERATE)
(THEN ,INFLATION PROTECTICN11 IS MODERATELf IMPn*T*JT ,

.4:
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( RULE 253 46:

(IF (ANTICIPATED INFLATION IS HIGH))

(THEN (INFLATION PROTECTION SHOULD BE HIGH . 3)))
(RULE 301

(IF (DESIRE TO PARTICIPATE IS LOW))
(TIHEN (EFFORT REQUIRED SHOULD BE LOW . 2)))

(RULE 302
(IF (DESIRE TO PARTICIPATE IS MODERATE))
(THEN (EFFORT REQUIRED CAN SE MODERATE . 4)))

(RULE 303
(IF (DESIRE TO PARTICIPATE IS HIGH))
(THEN (EFFORT REQUIRED CAN BE HIGH . 6)))

(RULE 354
(IF (EXPERIENCE LEVEL IS HIGH)

(FINANCIAL SERVICE IS CURRENTLY USED))
(THEN (SKILL REQUIRED CAN BE HIGH . 6)))

(RULE 355
(IF (EXPERIENCE LEVEL IS MODERATE)

(FINICIAL SERVICE IS CURRENTLY USED))
(THEN (SKILL REQUIRED CAN BE MODERATE 4)))

(RULE 401
(IF (YOU ARE A CONSERVATIVE RISK-TAKER))
(THEN (FINA4CIAL RISK SHOULD BE LOW . 10)))

(RULE 402
(IF (YOU ARE A MODERATE RISK-TAKER))
(THEN (FINANCIAL RISK CAN BE MODERATE . 20)))

(RULE 403
(IF (YOU ARE AN AGGRESSIVE RISK-TAKER))
(THEN (FINAN/'CIAL RISK CAN BE HIGH . 30)))))

(SETO LIO-DEFAULT
'((RULE 151

(IF (EMERGENCY RESERVES ARE INADEQUATE))
(THEN (LIQUIDITY SHOULD SE HIGH . 2))

(RULE 152
(IF (El"ERGENCY RE&ERVES ARE MODERATELY ADEQUATE))
(THEN (LIQUIDITY SHOULD BE MODERATE . 4)))

(RULE 153
(IF (EMERGENCY RESERVES ARE ADEQUATE))

(THEN (LIQUIDITY IS NOT A CONSIDERATION . 6)))))

(SETO SKILL-DEFAULT
'((RULE 351

(IF (EXPERIENCE LEVEL IS HIGH))
(THEN (SKILL REQUIRED CAN BE MODERATE 4)))

(RULE 352
(IF (EXPERIENCE LEVEL IS MODERATE))
(THEN (SKILL REQUIRED SHOULD NOT BE DEMANDING 2))'

(RULE 353
(IF (EXPERIENCE LEVEL 1S MINIMAL))
(THEN (SKILL REQUIRED SHOULD NOT BE DED,@N:ING . 2). )),

(FORAROCHAIN CONSTRAINTS)
,SETQ CONSTRAINTS NIL)
(Ca.'D (<NOT (FIND '(LIQUIDITY )))

(FORWARDC AIN LIQ-DEFAULT)))
(CND '(NOT (FIND '(SKILL REQUIRED ) .

L" (FORWARDCHAIN -KILL-DEFAULT)))

'SETQ SKILL-DEFAULT NIL)
(Sf'0 LIQ-DEFAULT NIL.
,SET2 CLAUS (FIND "f08JECTIjE *)
tSTORE (G:AL 0) fCDR (LAST CLAUS)))

'p
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(SETO CLAUS (FIND '(FINANCIAL RISK +M)
(STORE (GOAL 1) (CDR (LAST CLAUS))

(SETO CLUAS (FIND '(LIQUIDITY 0))
(STORE (GOAL 2) (CDR (LAST CLAUS))

(SETO CLAUS (FIND '(TAX EXEMPTION +M)
(STORE (GOAL 3) (CDR (LAST CLAUS))

(SETO CLAUS (FIND '(INFLATION *)
(STORE (GOAL 4) (CDR (LAST CLAUS)) .

(SETO CLAUS (FIND '(EFFORT *)M
(STORE (GOAL 5) (CDR (LAST CLAUS))

(SETO CLAUS (FIND '(SKILL +M)
(STORE (GOAL 6) (CDR (LAST CLUASM))))

I-

7 . *,Sc-
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FILE& DO-INS.LSP%

(DEF DO-INSURANCE
E LM48DA (

(PROS (FUNERAL C-DEBT EMERG C-PLRID PEE NO-COL LIVING NINETY RATE

SATSPOUSE SOC-SEC NET TOT-LIY TOT-MON ASSETS NEEDS PORT)

(SETO MODE 'INS-MODE)
(WAIT)

(LOAD 6BaINS.LSP*)
(STOP-WAIT)

(INS-INTERVIEW)
(WAIT)

(DEF 'INS-IN4TERV)IEW~ NIL)
(COND ((EQUAL MODE 'Il4-ODE)RETURN NIL)))
(LOAD 09:I-RULE.LSP")
(INS-RULELIST)

(DEF 'INS-RULELIST NIL)
(STOP-WAIT)

(SHOW-INS WI) (CHOICE)
(WAIT)

(SETO PACTS NIL)(SETQ RULES-USED NIL)
(DEF 'INQUIRE-INS NIL)(DEF 'SHOW-INS N10113)

(DEF 'SHOW-INS
'ELAMSDA (WIND)

(WINCLR WIND)
(PRINTC ' ESTIMATING YOUR LIFE INSURANCE NEEDS:' WIND)
(PRINTC 0 " WIND)
<PRINTC 0 1 - Funeral. estate taxes, etc. S* WIND>
(PRINC FUN4ERAL WIND)
(PRINTC u 2 - Settle nan-mortgAge deat (consumer debt. WIND)
(PRINC C-DEBT WIND)
(PRINTC 0 3 - Emergeincy fund W IND) .

(PRINC EMERO WINO)
(PRINTC * 4 - College fund WIND)
(PRINC C-FLJD WIND)
(PRINTC * - Expected living *xpensess: WIND)
(PRINTC a & - Average annual living excenses S" WIND)
(PRINC LIVING WIND)
(PRINTC * b - Spouse% &%)@rare annual income " WIND)
('RINC SPOUSE WINO)%
(PRINTC c - Annual Social Security benefits * WINO)
(PRINC SOC-SEC WIND)
(PRINTC * d - Ne*t annual living expenses a -b -c)' WIND)
(PRINC NET WIND)
(PRINTC * e-Investment rate +actor WIND)
(PRINC RATE WIND)

PRINTC 4 - Total liigepne e'e dxeiWINDI
PRINC TOT-LIV WIND)

(PRZNTC

(PRINTC *d - Total mnota.-y needs f1Z34+ 6' WIND)
. PRINC TOT-MON WIND)

P'RN14C ' 7 - Total invtstirorit assets in hand *WND)
(PRINC ASSETS WIND)

(PRINTC ' - i-it insurance rneeos S" ~ W' ii)
P9 I FC N4EEDS 4INC I)

Ow.

I. . .A
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(DEF 'INQUIRE-INS
'"LANIOA 0

CPROG ()
AGAIN
(WINCLR W6)(WINATTR 120 W6)
(PRINTC 0 Enter line number 0+ item you wish to question," W6)
(PRINTC • else enter X8 16)
(CLRBFI)(SETQ X (TYI 16))

((OR (EQUAL X X6)EQUAL X x*))(SETQ STATUS 'EXIT))

((EQUAL X "18)(HOW (FIND '(YOUR FUNERAL EXPENSES ARE ESTIMATED TO BE-

((EQUAL X 2)(HO '(YOU MUST INCLUDE NON-MORTGAGE DEBT IN TOTAL MONE-
TARY NEEDS)))

((EQUAL X'"3)(HOd '(YOU MUST INCLUDE EMERGENCY FUND REQUIREMENT IN T-
OTAL MONETARY NEEDS)))

((EQUAL X 04)(HOW (FIND '(THERE IS + COLLEGE FUND))))
((EQUAL X "50)(H4W '(YOU MUST INCLUDE TOTAL LIVING EXPENSES IN T-

OTAL MONETARY NEEDS)))
((OR (EQUAL X A0)(EQUAL X *at))

(HOW '(AVERAGE ANNUAL LIVING EXPENSES ARE CONSIDERED)))
((OR (EQUAL X "S')(EQUAL X "b%))

(HOW '(SPOUSES AVERAGE NNUAL INCOME IS SUBTRACTED FROM ANNUAL
LIVING EXPENSES)))

((OR (EQUAL X CO)(EQUAL X 6'0))
(HOW (FIND '(SOCIAL SECURITY BENEFITS WILL BE ) PER fEAR))))

((OR (EQUAL X *D0)(EQUAL X "do))
(HOW '(NET ANNUAL LIVING EXPENSES ARE CONSIDERED))) C.-

((OR (EQUAL X E')(EQUAL X *0))
(HOW (FIND '(IJESTMENT RATE FACTOR IS )))))

((OR (EQUAL X 'F)(EQUAL X f'))
(HOW '(YOU MUST INCLUDE TOTAL LIVING EXPENSES IN TOTAL MONETARY-.

NEEDS)))
((EQUAL X 060)(HOW '(YOU MUST CONSIDER TOTAL MONETARY NEEDS)))
((EQUAL X "7)(HOW '(SUBTRACT INJESThENT ASSETS IN HANO FROM TOTAL MO-NETAPY NEEDS) ) ) "
((EQUAL X "S)(HOW '(LIFE INSURONCE NEEDS SHOULD BE ESTIMATED))) "*
(T (BEEP)(GO AGAIN)))]3)

N~~z els! -N i.N,%"

:.,

"-"I

,:-,,

' 1 15%+1 1" + i 'l % ' i i + ,k , - % % - - - - - - -, , - . , o , . . , , . . . , . .
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FILE: DO-114J.LSP

(DEF 'DO-INVES1 MENTS
E LAMBDA 0

E PROS 0)
S.' (SETO MOVE 'CONSTR-MODE)

(LOAD 9:OGUERY.LSPO)
(STOP-4IAIT)

(IM.J-INTERYIEW)
(WA IT)

(DEW 'INV&-INTERVIEW NIL)
<SETO TEMPLIST NIL)

(LOAD 03:C-RULE.LSPO)%
(COC4STRAINT-RULELI ST)

(DEF 'CONTRAINT-RULELIST NIL)
(SETO CLIENT-CONSTRAINTS TEMPLI ST)

(STOP-WAIT) .-

(SETO WIN Wt)(SHOW-CONSTR)
(CHOICE)

(WAIT)
(SETO TEMPLIST NIL)

* (SETO CLIENT-CONSTRAINTS NIL)
(LOAD 0 9 &COWI.JLSP)

(CONA)ERT-CONSTRAINTS)
(DEF 'CONVPERT-CONSTRAINTS NIL)

(SETO MODE '1144-MODE)
(LOAD QDaI-FAR.LSP)

(I14J-PARAM)r
(DEF 'I4J-PARAlI NIL)

(SETO TB'IPLIST NIL)
(LOAD B:sI1JEST.LSP-)

(LOAD 'BSRDE4K.LSP")k:
(RANK-1144)N

(SORT-I14JS)
(SETO II44ESThENT-RULES NIL)
(DEW 'INV&ESTMENT-RULELIST NIL)
(DEW 'RANK-INV4 NIL)(DEF 'EVAL-1144 NIL)
(DEW 'SORT NIL)(DEF 'SORT-UflS NIL)
(STOP-WAIT)

(SETO WIN WI) (SHO-INV.)
* (CHOICE)]])

(DEW 'SHCW-VONSTR
'(Li*AMD

(WINCLR WIN)
FOP YOU3* L4IlWRINtrC 'THE FOLLOWING INVESTMENT CONSTRAINTS I-AVE BEEN ESTASLISHED

(PRINTC WIN)(SETQ NLrB 19l(SETa NO-REA 0)
(MIAPC 'PR-SCREEN CLI Y,.T-CONSTRAINTS)))

(DEF - INQUIRE-CONSTR
'IrLp"BA 0

AGAIN
'WINCLP W4)(WIP44TTR 120 W6)

% ~ (PRINTC " Enter line number o+ item y'ou voish to qjestion." 74,t'
(PRINTC * #Is* enter A' W6)
'CLR8FI>,:.E7Q X rrjYI W6))

WIN

Ar m!II
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L

((OR (EQUAL X 'X"(EGUAL X' *x))'(SETQ STATUS 'EXIT))
((GT (CHRJAL X)t+ 48 NO-REAY''BEEP)(GQ AGAIN))
((EQUAL X *1*)(OW ONE))
((EOUAL X *2)(HOW TW..O))
'(EQUAL X *3)(HOW THR))
((EQUAL X '4') (1C4 FOU))
((EQUAL X *5*)(HOW FIV))
((EQUAL X '6*)HOW SIX))
k(EOUAL X *7)(HOI SEY))
((EQUAL X *8')(HOW EIG))
((EQUAL X "9)(HOW NIN))
(T (BEEP)(f.3O 04AIN)))NI)

kDEF 'SHO0W-INV --

'Lj WI~JNCLR WIN)

(PRINTC 0 You have VWIN)(PRINC CAPITAL WIN)
(PRINC *available for investment. Based upon' WIN)
(PRINTC * Your situation, tempetrament, and goals, FINPLAJ recomnn

ds* WIN)

e I) (PRINTC *that Your portfolio includes investments allocated to th-
WI) (PRINTC investment classes listed below.' WIN) .

(PRINTC *WIN)

(PRINTC I -* WIN)(PRINC NO-INV W:N)
(COND

((EQUAL NO-INV 1)(DRINC * investment class is reccnwnended." WIN))
(T (PRINC * investment classes are rtcoauuended.' WIN)))

(PRINTC **WIN)(PRINTC * 2 - S' WIN)'PRINC UNIT WIN)
(PRINC ' is reconmmended for investment in each class." WIN)
(PRINTC "* WIN)(PRINTC 13 -Class 1: S' WIN)
'PRINC Lt4IT WIN)(PRINC 0in *WIN4)(PR-TEXT =IRST)
(COND ((GE NO-INV 2)

(PRINTC I"WIN)(PRINTC 14 -Class 2: V* WIN)
tPRINC UNIIT WIN)(PRINC i n *'JIN)(PR-TEAT SECOND);,.

(COND ((GE NO-INV& 3)
(FRINTC WIN)(PRINTC "5 -Class 3: * W4IN)
(PRINC UN'IT WIN)(PRINC *in I WIN)IPR-.EX(T THIRD));)

(CONO ((EQUAL NO-INV 4)
(PRINTC * WIN)(PRINTC " - Class 4: $* WIN)
(PRtNC UNIT WIN)(PRINC *in WIN)i(Pri-T E)KT FCURTH).'

(.COND ((OT REMAIN 1)
(PRINTC W IN)(PRINTS F1 ,ace the remaininq 11 WIN)
(PRINC REMAIN WIN)(PRINC in Your savings." WIN)))

[ELAMBDA')
IPROG 0)

~GA I N
.'.1I1CLR -46)(WINlA-TR 120 W8)
*INTC Enter ,mne n..,mbqn 0+ i ten /ou . Sh to g utst i an."]t

1. e'e enter X* 'J6,

O(CR kS~CAL 'A -().EGUhiL 9. ".4")WEETC S-AT!JS =_117)
05T fCHKIAL X).+ 50 NO-INV 6ESEE '30 ..G..IN,

EQ#LA"')',HOW (PECON. +1

,.'FUAL ',, iOW !PS

*'10L ..4" ) 4OW S C ND ,

. * . * * **CW THIRD* . . . . . . . . .

.. . . . . . . . .. . . . . . . . . - --.U- *':A- -.. .- *44-OU~
ES S Go *%G *-o IN . - . *' .%)
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FILE: !NIT.LSP

(DEr 'INITIALIZE
'[LAMBDA 0)

(WINCLR)
(SETO WI (WINDOW '(0 0) '(23 80)))
(SETO W2 (WINDOW '(24 30) '(1 20)))
(SETO W3 (WINDOW '(24 20) '(1 40)))
(SETO W4 (WINDOW '(2 2) '(19 76)))
(SETO W5 (WINDOW '(0 30) '(1 20)))
(SETO W6 (WINDOW '(21 10) '(2 60)))
(SETO W7 (WINDOW '(0 0) '(1 0))
(WINATTR 120 W7)
(WAIT)
(SETS MODE NIL)
(SETS FACTS NIL)
(SETS TEMPLIST NIL)
(SETO RULES-USED NIL)
(SETO GOAL (ARRAY 1 7))].

(S Q 3 (WID "(4 20 "(1 0))) -"*-

(S Q E NIL)..

U'.FASNL).-

(S5TPLS IL '

ii I
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FILE. INS.LSP -

(DEF 'INS-INTERVIEW j
[ PROG 0(ADD P(YOU WANT TO ESTIMAfTE LIFE INSURANCE NEEDS))

(WINCLR Wt) :.

(PRINTC
"In order to estimate your 1 ife insurance needs, please an .9'
(PRINTC 'the follcwing questions." WI)
(PRINTC ' ' WI) ...4

DEPEND
(PRINTC 'How many dependents (or others) do you wish to sup-

port in the' WI)
(PRINTC 'event of your death?' WI)
(PRINTC ' ' WI)(PRINTC ' ' WI)
(SETO X (READ Wt))
(COND C(NOT (NUMBERP X))(SEEP)(GO DEPEND)]

E(EQUAL X 0)(SETO MODE 'IN-MODE)(PRINTC ' WI)
(PRINTC 'You have no need for life insurance.' WI)
(WINfTTR 120 W3)
(PRINTC ' Strike any key to continue . . .' W3)
(CLRBFI)(TYI W3)(WINCLR)(RETURN NIL)]

C(PLUSP X) NIL]
ET (BEEP)(GO DEPEND)])

(WINCLR WI)
GROSS

(PRINTC 'What is the amount of your gross estate" WI>
(PRINTC '(net worth and anticipated insurance proceeds)?'
WI)
(A4S '1 'Under $20,000' WI)
(ANS "2 'Between $20,000 and $200,000" WI)
(*NS '3 'More than $200,000" W1)(PR;NTC ' Wt)(PRINTC ' WI)
( SETO] X

(READ WI))
(COND

t(NOT (NUI3ERP X))
(BEEP)
(GO GROSS)]

((EQUAL X 1)
(SETV FUNERAL 2200)
(ADD '(YOUR GROSS ESTATE IS UNDER $20000))]

(EGUAL X 2)
(SETO FUNERAL 5000)
(ADD '(YOUR GROSS ESTATE IS BETWEEN $20000 AND.

$200000))]
C (EGUAL X 3)

(SETO FIERAL 10000)
<ADD '(YOUR GROSS ESTATE IS M0RE TJ 12000n):

(BEEP)
(GO GROSS)])

('. INCLR WI)
COI3L'MER

r ,PRINTC
"'Jhat is tour approximate outstandtn, c::'Smer .ebt -all Ncn-mort'-

a e' '41;
KPRI'ITC "dect such as car loan, c'edJt card, or :her siil'ar ce,.

*~~% --4

t, "  ,L , '' "

s-I C . a' ~ s- ' S a % . *
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tPRINTC * WI)(PRINTC " $ WI)
(SETO X

(READ WI))
(COND

E:(NOT (NUMBERP X))

(BEEP)
(GO CONSUMER)]

E(GT X 50000)
(PRINTC 'Too much - try again* WI)
(GO CONSUER).

CT

(SETO C-DEBT X)3)
(WINCLR WI)

EMERGENCY
(PRINTC
"Enter a su4 +icient sum for what You ought to keep as an emergency-

* WI)
(PRINTC "reserve. (If you don't know, estimate two month's take-h"

Ome pay.)' WI)
(PRINTC " W1)(PRINTC " $ WI)
(SETO X

(READ WI))
(COND

C (NOT (NLIJBERP X))
(BEEP)
"GO EMERGENCY)]

E(GT X 50000)
(PRINTC *1 don't believe it - try again' WI)
(GO EMERGENCY)]

ET
(SETO EMERG X)])

(WINCLR WI)
CHI LDREN

(PRINTC 'Do you have any children?* W1)
(PRINTC " WI)(PRINTC " WI)
(SETQ X (READ WI))
(COND

C(NUMBERP X)(SEEP)(GO CHILDREN)
E(OR (EQUAL (CHRVAL X) S?)(EUAL (CHRVAL X) 121);
(PROG )

COLLEGE
(PRINTC
*Do you intend to provide a college fund +or your childrent"

RWI)
(PRINTC Wl)(PRINTC 'WI)

(SETO X
(READ WI))

(CCNO
E(NUBERP x)(E=EP)(30 COLLEGE)3
[(OR (EQUAL (CHRYAL X) e9)(EQUAL (CHRVYL X) 121))
(PROG ()

'ADO '(YOU 1NTEND TO PRCVUICE A COLLEGE FUND))
SCHOOL
(PRINTC "What kind o+ school do you have in minoe" ',;,l
(ANS 'I Pr'ivate* WI)
(ANS '2 *Public' W1)(PRINTC " JI):PRIN?,: . J)
(SETO X

,READ 'Al))

CCND
C .:hOT .'NrMERP X)

kEEEP)
rGO SCHOOL.. "

I . . . ... . . '::-:
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E(EQUAL X 1)(SETO FEE 36000)
(ADD '(YOU HAVE A PRIVATE COLLEGE IN MIND))]

E(EGUAL X 2)(SETQ FEE 20000)
(ADD '(YOU WAVE A PUBLIC COLLEGE IN MIND))'

ET
(BEEP)
(GO SCHOOL)])

CHI LD-COL
(PRINTC "How many children?* WI)(PRINTC • WI)
(PRINTC " WI)(SETO NO-COL (READ WI))
(COND

E(NOT (NL4BERP NO-COL))(BEEP)(G0 CHILD-COL))
E(GT NO-COL 11)(BEEP)(PRINTC " I don't believe it." WI)

(GO CHILD-COL)])
(SETO C-FUND (* FEE NO-COL)))]

E(OR (EQUAL (CHRYAL X) 78)(EQUAL (CHRYAL X) 110))(SETQ C-FUND 0)
(ADD '(YOU DO NOT INTEND OR NEED TO PROVIDE A COLLEGE FLND))]

ET
(BEEP)
(GO COLLEGE)]))]

[(OR (EQUAL (CHRYAL X) 78)(EQUAL (CHRYAL X) 110))
(SETO C-FUND O(ADD '(YOU DO NOT INTEND OR NEED TO P-

ROVIDE A COLLEGE FUND))]
CT (BEEP)(GO CHILDREN)])

(WINCLR WI)
LIVING-EXP

(PRINTC
"Estimate the aserage annual iving expenses required by yo-

ur survivors.* WI)
(PRINTC
"(Start with your current spending habits, allow a reductio -

n in some" '41)
(PRIMTC

living expensesf anticipate possible new child-care costs.)" WI)
(PRINTC " WI)(PRINTC " $ WI)

(SETO X
(READ W1))

(COND
C(NOT (NUMBERP X))

(BEEP)
(GO LIVING-EXP).

C(LT X 15000)
(PRINTC "Too low - t'y again" WI)
(GO LIVING-.XP).

ET

(SET3 LIVING X)])
(WINCLR WI)

SPS -

(PRINTC "Do you have a spouse?" WI)
(PRINTC W1)(PRINTC " WI)
(SE7T X (READ WI))
(COND

C<NUBERP X)(eEEP)(GO SPS)]
[(OR (EQUAL (CHFVAL ') SP)(EQUAL %CHRVAL X) 121)) NIL:
[(OR (EQUAL (CHRVAL X) 79)(EQUAL (CH'RVAL X) 110))

(SET' SPOUSE O)<W1NCLR WI>%GO MINOR)]
E- (BEEP)(GO SPS):)

SPOUSE-WOQK
(PRINTC *Does your seouse currentlv work 4oro ij., ;1WI
(PRINTC " " Wl)(PRINTC WI) N.

(SETO x
lREAD WI)

-"

S'. :. .
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(CONO
1 (NLTM9ERP X) (BEEP) (00 SPOUSE-WORK)]
E(OR (EQUAL (CHRVAL X) 89)(EQUAL (CHRYAL X) 121))(G0 SPOUSE-PAY)-
((OR (EQUAL (CHRVAL X) 78)(EQUAL (CHRVAL X) 110)) (GO SPOUSE-INC)]
IT (BEEP)(0O SPOUSE-WORK))

SPOUSE-PAY
(PRINTC *Estimate your spouse's average after-tax salary" WI)
(PRINTC * W1)(PRINTC • $ WI)
(SETO X

(READ Wi))
(CONO

E(NOT (NUMBERP X))
(SEEP)
(GO SPOUSE-PAY)]

E(GT X I00000)(BEEP)(PRINTC 11 don't believe it." WI)
(GO SPOUSE-PAY) ]

CT
(SETO SPOUSE X)(WINCLR Wl)(GO MINOR))"

SPOUSE-INC
(PRINTC
"Estimate Your spouse's average after-tax salary ocr "

year if she went* WI)
(PRINTC 'back to work today." WI)
(PRINTC • WI)(PRINTC S" WI)
(SETO X

(READ WI))
(CONO

[(NOT (NULBERP X))
(SEEP)
(GO SPOUSE-INC) ]

C(GT X I00000)(EEPj<PR1NTC "I don't believe it.' WI)
(GO SPOUSE-INC)]

ET
(SETQ SPOUSE X))'

(WINCLR WI)
MINOR

(PRINTC *How many minor children do you have?* WI)
(PRINTC * WI)(PRINTC " WI)
(SETO X

(READ WI))
(CONo

E(NOT (NUMBERP X))
(BEEP)
(GO MINOR)]

S02T X I)
(SETO SOC-SEC 5000)
(ADD '(YOU HOWE TWO OR MORE M!NCR CHILDREN))]

I(G0T X 0)
(SETO SOC-BEC 4000)
'ADO '(YOU HAVE ONE MINOR CHILD)] V

SET2 SOC-SEC 3000
k.Oo '-YOU HOWE NO MINOR CHILD" )

ET
(BEEP)
'GO MINOR)])

,WINCLR wi)
*SRTFCLI 0

( PP I TC
'How do ycu exoect ',our sot~wso 'or ott,.tr ir-,mar'y ben9*oc~ ir'''*
:OrINTC 'to . n.est the Insurance oroceds Jpon your oat"h ?" '.41)
(oI'JS 'In a conserv.at ive ,nanner tank ac:,zun s an~d 'zoos-

.* .%

. ..

... **~*.*.%.
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(ANS '2 "In a -ore aggressive manner (stocks and real esta-
to)" Wi)

(PRINTC " Wl)(PRINTC " WI)
(SETO X

(READ WI))
(COND

E(NOT (N. BERP X))
(BEEP)
(GO PORTFOLIO)]

E(EQUAL X 1)
(SETO PORT

'CONSERVATIVE)
(ADO '(INSURANCE PROCEEDS WILL BE INVESTED IN A

CONSERVATIVE PORTFOLIO))]
((EQUAL X 2)
(SETO PORT

'AGGRESSIVE)
(AOD '(INSURANCE PROCEEDS WILL BE INVESTED IN AN

AGGRESSIVE PORTFOLIO))]
ET

(BEEP)
(GO PORTFOLIO))

(WINCLR WI)
GET-SPOUSE-ACE

(PRINTC *What is the current age of Y'our spouse (or other Drirnary-
beneiiciary)?" WI)

(PRINTC " WI)(PRINTC " WI)
(SETO X(

(READ WI))
(COND

((NOT (NUIMERP X))
(BEEP)
(GO GET-SPOUSE-AGE)]

C(GT X 100)(SEEP)(PRINTC "TRY AGAIN" WI)(GO GET-SPGlUSE-A6E)]
E T

(SETO SPOUSE-AGE .
(SETO NINETY

(- 90 X)])
(COND

[(LT NINETY 28)
(SETO RATE 20)

(ADD '(YOUR SPOUSE WILL BE ?0 IN ABOUT 25 fEARS))-
l(LT NINETY 33)

(SETO RATE 22)
(ADD '(YOUR SPOUSE 'JILL eE 90 IN fBOUT 30 YEARS))]

E(LT NINETY 38)
(SETO RATE 25)
(ADOD 'YOUR SPOUSE WILL BE 90 IN PBQU" 35 YEARS))]

C(LT NINETY 43)
(SETO RATE 27)
kAOD '(YOUR SPOUSE WILL SE 90 IN 4BiUT 40 "'YEARS));

t'.LT NINETY 49)
(SETQ RATE 30)
(OD '(YOUR SPOUSE WILL BE 90 IN ,ABOUT 45 'rEARS))"'

E(LT NINETY 53)
SETO RATE 32)"-

(ADD ('TOUR SPOUSE WILL BE 90 IN CT 50 'fEAR,))'
E(LT NINETY 53.

SETO RATE 33)
e(McI '((OUR SPOUSE W:LL SE ';0 IN ABOCUT V! rEiPS' '2

.7.:
S-rr 3Z.--'- .... . -. -. - . -, - - ..-. .. - -. .. - -.'-. .-.---. -.--.- v --"----.- -." ..-. , - -- ,-': .;.-. -.'.--.-
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(ADD '(YOUR SPOUSE WILL SE 90 IN ABOUT oO YEARS OR MORE))

(COND
E(EQUAL PORT

'AGGRESSIVE)
(CONO

C(LT NINETY 28) .,

(SETO RATE 16)1
E(LT NINETY 33)

(SETO RATE 17)]
C(LT NINETY 38)

(SETO RATE 19)]
I(LT NINETY 43)
(SETO RATE 20)3

[(LT NINETY 48)
(SETO RATE 21)]

[(LT NINETY 53)
(SETO RATE 21)

L(LT NINETY 58)
(SETO RATE 22)]

ET
(SETO RATE 23)3)]

C(EQUAL PORT
' CONSERVATIVE)

IT
(PRINTC *ERROR - NO RATE")3)

(WINCLR WI)
ASSETS-L
(PRINTC *What is the total value of investment assets in hand?" WI)
(PRINTC '(Include all assets that are invested or may become avail- . i-4

able +or* WI)
(PRINTC "investment, it. checking, savings, earned pension benefit-

s, ° 
WI)

(PRINTC college fund you've already started, etc.)' WI)
(PRINTC • W1)(PRINTC * $ W1
(eETO ASSETS

(READ WI))
(CONDO

r (NOT (NUmeERP ASSETS)) (SEEP) (GO ASSETS-L) i
C(GT ASSETS 1000000)(BEEP)

Wi) (PRINTC *You don't need this orogram. Go hire an accountant.
(GO ASSETS-L)I)

(SETO LUMP
( FUNERAL C-DEBT))

(SETO LUMP
(* LUMP EMERG)

(SETO LUMP
+ LUMP C-FLND))

(SETG NET
'- LIVING SPOUSE))

.3ET0 NET
(- NET SOC-SEC)f

(SET0 TOT-LIt)
(4 NET RATE))

_SETQ TOT-MON
(I LUMP TOT-LI'))

(SETO NEE:'3,S
"- TOT-MON ASSETS))].

.° .** 1
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FILE: INTRO.LSP

(DEF 'INTRO
'ELAMBDA (
EPROG (A 8 C D E F)
(STOP-WAIT)
(SETO A (WINDOW '(6 9) '(7 2)))
(SETO B (WINDOW '(6 11) '(1 4)))
(SETO C (WINDOW '(7 22) '(1 2)))
(SETO D (WINDOW '(7 29) '(4 2)))
(SETO E (WINDOW '(9 39) '(3 2)))
(SETO F (WINDOW '(.1 5) '(16 70)))
(WINATTR 120 F)(WINCLR F)(WINCURS '(2 30) F)
(PRINC 'WELCOME TOO F)(WINCLR A)(WINCLR 8)
(WINPOS '(9 11) B)(WINCLR 8)
(WINPOS '(6 17) A)(WINCLR A)
(WINPOS '(6 21) A)(WINCLR A)(WINCLR C)
(UINPOS '(9 23) C)KWINCLR C)
(WINPOS '(9 24) C)(WINCLR C)
(WINPOS '(10 25) C)(WINCLR C)
(WINPOS '(11 26) C)(WINCLR C)
(WINPOS '(6 27) A)(WINCLR A)
(WINPOS '(6 31) A)(WINCLR A)
(WINPOS '(6 33) 8)WINCLR 8)
(WINPOS '(9 33) B)(WINCLR 8)
(WINPOS '(6 36) D)(WINCLR 0)
(WINPOS '(6 40) A)(WINCLR A)
(WINPOS '(12 42) B)(WINCLR 8)
'WINPOS '(6 51) B)(WINCLR 8)
(WINPOS '(7 50) E)(WINCLR E)
(WINPOS '(7 54) E)(WINCLR E )
(WINPOS '(9 49) B)WINCLR B)(WINPOS '(P 53) C)( AI4CLR C)
(WINPOS '(9 55) C)(WINCLR C)
(WINPOS '(10 48) E)(WINCLR E)
(WINPOS '(10 56) E)(WINCLR V)
(WINPOS '(6 60) A)(WINCLR A)
CWINPOS 1(? 61) C)(WINCLR C)
(WINPOS '(8 62) C)(WINCLR C)
(WINPOS '(- 63) C)(WINCLR C)
(WINPOS '(10 64) C:(WINCLR C)
(WINPOS '(11 65) C)(WtNCLR C)
(WINPOS '(6 66) m) 0WINCLR A)
(WINCURS '(14 11) F)
(PR.NC 'AN EXPEPT SYSTEM FOR PERSONAL FIN*1ANCIAL PLAt.IING1 F)
(WINCURS '(1? 16) NIL)(PRINC 4 SELECTi
(SEL It.1 . to sev dosc!ription of FINPLAN' NIL"
U.WINCURS '(21 25) NIL)
(SEL '2 . to begin irmodiatt consult~ation* N1L)
01INCURS '(23 25) NIL)
AGAIN
(CLR8FI'(SEG A (-fI))

ZCOND
(EGUAL X 1)(DSSCRIP))

('EQUAL X 02") ?IL)
fT* (BEEP)'k3O AGA;N)))

WINCLr%)
(WIN-LR '(1 201.' NIL)(PRINC *C CCBE: s
*EL 'L 'LIFE-!NE.=JRoztC (or !cth)" ',L WNZUPS '(3 ':9) NIL.
, 'ELI "1 NSMN N1") -.)INCURS 5 27-' N IL.-

(C,.PBFIutkSE7,2 X T,.
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(COND
((OR (EQUAL X "L*)(EQUAL X '1*)) NIL)
((OR (EQUAL X 'I')(EGQUAL X( *i"))(SETO M~ODE 'INV-MODE))
(T (BEEP)(0O CHOOSE)))

(WINCLR) (WAIT)
(DEF 'OESCRIP NIL)(DEF "SEL NIL)(DEF 'CONT NIL)]]3)

(DEF 'SEL
[CLAMBDA (NO PHRASE WIND)
EPROG (POS)

(SETO POS (WINCURS NIL WIND))(UINPOS POS W7)
(PRINC NO W7)
(WINCURS (LIST (CAR POS)(ADDI (CAOR P05))) WINO)
(PRINC ' WIND)(PRINC PHRASE WIND)]])-

(DEF 'CQ'JT
'CLAIIBDA 0)

(WINATTR 120 W.3)
(PRINVIC * Strike any key to continue W '13)

(CLRBFI)(TYI W3)(WINCLR)J)

(DEP 'DESCRIP
'ELAMBDA 0)
CPROG (POS)
(WINCLR)(PRZNTC * )(SETO P05 (WINCURS NIL N!L))(WINPOS POS iW7:"(WINCLR W7)
(WINCURS (LIST (CAR POS)(ADD1 (CADR POS))) NIL)

(PRINC " FIMPLP#N is a prototype expert system that Provides advice and*)
(PRINTC *consultation in developing a ptrsonal financial plan suited to vour')
(PRINTC *needs. Basic information pertaining to Your financial situation.')
(PRINTC *temperament, and goals is requested from You through interactive')
(PRINTC 'interviews. FINPL#'4 uses this informaticn to deduce, after a series')
(PRINTC "of inferences, retcommnendlations to be included in your financial Plan.'
(PRINTC * )(PRINTC 0* )(SETO P05 (WINCURS NIL NIL))(WINPOS POS W7)(WINCLR W47)

(WINCURS (LIST (CAR POS)(ADDI (CADR P08))) NIL)
(PRINC *An attractive feature incorporated in FINPLAN is the ability to ask')
(PRINTC 'for an explanation of recommendations. All lines of reasoning behind')
PRINTC "a recorenndation can be displayed upon reQuest fo: examination and')
(PRINTC 'analysis by you.")
(PRINTC * )(PRINTC * ")(SET0 P08 (WINCURS NIL NIL))('4INPOS POE W7)(WINCLR W7)

i!WINCURS (LIST (CAR POS)(ADDI (CADR POS))) NIL)
(PRINC I Because WINPLAN is only a prototype system, it does not address all')
(PRINTi: *relevant tasks of financial planning. Currently, two major tasks art")
(PRINTC 'included:s recommending an aporooriate amount of LIFE-INSURANCE and')
(PRINTC 'recommending an INVJESTMENT PORTFOLIO. These two tasks are sui'icvent')
tPRINTC 'because the same methodologies de.,eloood to handle tnem could also
(PRIN'rC "be used to handlet any other task that might be included in a more')
iPRINTC 'comorehensive system. Some additional tasks might include an)

(CONIT)
PPINTC 'analysis of and recommn~endations -For net worth, budgeting. and '

(PIINTC ' oss ib I ot hetr f or n s of i nsuran ce#. A't hou gh o or t +o 1io r ec minnda t. o

~RNC'r esnbyvalid in the orototyv e, the orltclio k<nowledge bases''
(PRINTC 'also should be epxoandedJ and improved in a mo-9 civirorenensive sy'stm."*
PP.INTC ' )(PRINTC ' 1)(SETQ POS (WINCURS NIL NIL.')(WINPOS POS W7'<WINCLR W7)

-.WIN4CURS (LIST (CAR POS)(ADDI (CADR POS) NI1L)
<PRINC I INPLi-,N is simple and easy to use. YOU Can te a novice or exDert in"
(*RINTC 'oersonal computing or financiai 0)anning and still zoerati the system^)
~PR INTC *easily and ef4ectiv#lv. Ali instructions are sqir-9xoanaloi'y. A '-

'ORINTC '+#,a ooints, however, snou!d be note.d:')(PRINTC
(rRINTC a -All inter-,iew auestions requi-e You to oress the RETJr?i1
~PRINTC- key after typing ecur answer. Jnt,' '0u nress the E '

R QI.\T 1: ey ,-zu may change .,Our answer, tY .;s; nq the SACK!:-Cf CE.
,OPINT! *
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(PRINTC * b - INPLAN occasionally appears to stop working. It will")
(PRINTC * momentarily suspend execution while oerforming a garbage*)
(PRINTC collection, which is a normal function inherent to IOLISP.')
(PRINTC * In a fewe moments the blinking cursor will appear again )

(PRINTC * and ),ou may proceed.*)
(CONT)lI)

%

0 V %'.
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FILE: ItEST.LSP

(DEF 'INVESTHENT-RULELIST
'EL.,:19DA ()

(SETQ IINVESThENT-RULES
' ((RULE 601

(IF (OBJECTIVE OF RET!REENT SECURlrf IS SATISFIED • 10)

(FINANCIAL RISK IS MODERATE .20)
(LIQUIDITY IS MODERATE . 4)

(TAX ADVANTAGE IS. MODERATE . 8)
(INFLATION PROTECTION IS MODERATE . 6)

(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT DEMANDING • 2)) .

(THEN (BLUE CHIP STOCKS . 0)))

(RULE 602
(IF (OBJECTIVE OF GROWTH IS SATISFIED . 15)

(FINANCIAL RISK IS MODERATE . 20)
(LIQUIDITY IS MODERATE . 4)
(TAX AOVANTAGE IS MODERATE . 8)
(INFLATION PROTECTION IS MODERATE . 6)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT DEMANDING . 2))

(THEN (ESTABLISHED GROWTH STOCKS . 0)))
(RULE 603

(IF (OBJECTIVE OF INCOME IS SATISFIED . 5)
(FINPNCIAL RISK IS MODERATE . 20)
(LIQUIDITY IS MODERATE . 4)
(TAX ADVANTAGE IS MODERATE . 8)
(INFLATION PROTECTION IS LW 9)
(EFFORT REQU!RED IS MODERATE . 4)
(SKILL REQUIRED IS NOT DEMANDING . 2))

(THEN (ESTABLISHED DIVIDEND STOCKS . 0)))
(RULE 604

(IF (OBJECTIVE OF SPECULATION IS SATISFIED 20)
(FINANCIAL PISK IS HIGH . 30)
(LIQUIDITY IS LOW . 6)
(TAX ADVANTAGE IS MODERATE . 8)
(INFLATION PROTECTICN IS MODERATE . d)
(EFFORT REQUIRED IS MODERATE 4)
(SKILL REQUIRED IS MODERATE . 4))

(THEN ?NEW ISSUE STOCKS . 0)))
tRULE 605

(IF (OBJECTI;E OF INCOME IS SATISFIED . 5)
(FINANCIAL RISK IS LOW Ic)
(LIQUIDITY IS MODERATE . 4)
(lAX ADVANTAGE IS MODERATE . S)
(INFLATION PROTECTION IS LOW . 9.
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT D-!ANDING . 2))

(THEN (HIGH GRADE CORPORATE BONDS , 0)1)
RULE 606

(IF (OBJECTIVE OF INCOME IS eATISF:-D . 5)
(FINANCIAL RISK IS HIGH 30)
(LIQUIDiT( IS MODERATE 4)
(TAX AD '."TAGE IS MODERATE . 8)
'INFLATION PROTECTICN IS LOW .
'EFFORT REQUIPED IS MODERATE . 4)
(:ILL REOJIRED :S .MOC;ERA'.

THEN (LOW GRACE ORPORT- ECNDS .

"'C1

"I'

.. ~ . * * *..*..*,.
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(RULE 607
(IF (OBJECTIVE OF INCOME IS SATISFIED 5)

(FINANICIAL RIS3K IS LOW 10)
(LIQUIDITY IS MODERATE 4)
(TAX ADVAN'TAGE IS MODERATE . 8)
(INFLATION PROTECTION IS LOW . 9)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT DEMANDING *2))

(THEN (U S TREASURY BONDS . 0)))
(RULE 608

(IF (OBJECTIVE OF INCOME IS SATISFIED *5)

(FINANCIAL RISK IS LOW IG1)
(LIQUIDITY IS MODERATE .4)

(TAX ADVANTAGE IS HIGH *4)

(INFLATION PROTECTION IS LOW .9)

(EFFORT REQUIRED IS LOW *2)

(SKILL REQUIRED IS NOT DEMANDING 2))
(THEN (HIGH GRADE MLNICIPALS . 0)))

(RULE 609
(IF (OBJECTIVE OF INCOME IS SATISFIED *5)

(FINANJCIAL RISK IS HIGH . 3O)
(LIQUIDITY IS MODERATE 4)
(TAX ADVANTAGE IS HIGH .4)

(INFLATION PROTECTION IS LOW *9)

(EFFORT REQUIRED I- MODERATE 4
(SKILL REQUIRED IS MODERAtE *4))

(THEN (LOW GRADE MUNICIPALS . 0))
(RULE 610

(IF (OBJECTIVE OF GROWTH IS SATISFIED 1 5)
(FINANCIAL RISK IS MODERATE . 20)
(LIQUIDITY IS MODERATE . 4)
(TAX ADVANTAGE IS MODERATE 5)
(INFLATION PROTECTION IS MODERATE 6)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT DEMNIDING . 2))

(THEN (GROWTH-ORIENTED MUTUAL FUNDS 0)))
(RULE 611

(IF (OBJECTIVE OF INCOME IS SATISFIED . 5)
(FINANCIAL RISK IS MODERATE . 20)
(LIQUIDITY IS MODERATE . 4)
(TAX ADVANTAGE IS MODERATE . )
(INFLATION PROTECTION IS LOW . 9)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT DEMANDING . 2))

(THEN (INCOME-ORIENTED MUTUAL FUNDS . 0))
(RULE 612

(IF (OBJECTIVE OF INCOME IS SATISFIED . 5)
(FINANCIAL RISK IS LOW . 30)
KLIOUIDITY IS HIGH .2)
(TAX ADVANTAGE IS LOW 12)
(INFLATION PROTECTION IS LOW 9)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT DAN NG 2))

(THEN (MONEY MARKET ACCOLNT . 0)))
(RULE 61?

(IF (OBJECTIVE OF GROWTH IS SATISFIED . 15)
(FINANCIAL RISK IS MODERATE . 20)
'LIQUIDITY IS LOW . 6)
(TAX ADki oNTAGE IS LOW . 12;
(INFLATTION PROTECTION IS MODERATE s 6)
(EFFORT PEOUIRED IS HIOH . )
"SKILL REQUIRED 1S mODEATE ,

:THEN R3ELT-ORI0)ETED O'UN CALLS U .
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.RULE 614
(IF (OBJECTIVE OF SPECULATION IS ATISFIED 20)

(FINANCIAL RISK IS HIGH . 20>
(LIQUIDITY IS LOW . 6)
(TAX ADVANTAGE IS LOW . 12)
(INFLATICN PROTECTION IS LOW . 9)
(EFFORT REQUIRED IS HIGH . 6) 0
(SKILL REQUIRED IS MODERATE . 4))

(THEN (SELL OPEN OPTION CALLS . 0)))
(RULE 615

(IF (OBJECTIVE OF GROWTH IS SATISFIED . 15)
(FINANCIAL RISK IS HIGH . 30)
(LIQUIDITY IS LOW . 6)
(TAX ADVANTAGE IS MODERATE . 8)
(INFLATION PROTECTION IS LOW . 9)
(EFFORT REQUIRED IS HIGH 6)
(SKILL REQUIRED IS MODERATE . 4))

(THEN (BUY OPTIONS/WARRANTS . 0)))
(RULE 616

(IF (OBJECTIVE OF SPECULATION IS SATISFIED . 20)
(FINANCIAL RISK IS HIGH . 30)
(LIQUIDITY IS LOW . 6)
(TAX ADVANTAGE IS MODERATE . 3)
(INFLATION PROTECTION IS LOW 9)
(EFFORT REQUIRED IS HIGH 6)
(SKILL REQUIRED IS HIGH e)

(THEN (FUTURES TRADING
(RULE 617

(IF (OBJECTIVE OF RETIREMENT SECURITY I3 SATISFIED . 10)
(FINANCIAL RISK IS LOW . 10)
(LIQUIDITY IS LOW , 6)
(TAX. ADVANTAGE IS HIGH 4)
(INFLATION PROTECTION IS MODEPATE 6 .-
(EFFORT REQUIRED IS LOW 2)
'SKILL REQUIRED IS NOT DEMANDING *21',

(THEN (:NDIVIDUAL RETIREME14T ACCOUNT 0.,' )
(RULE 1

(IF (CBJECTIVE CF GRCWTH IS SATISFIEr . 1')
(FINANCIAL RISK IS HIGH . 30)
(LIQUIDITY IS LOW • 6)
(TAX ADVANTAGE IS HIGH . 4)
(INFLATION PROTECTION IS HIGH . 3)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS MODERATE . 4))

(THEN (TAX 'SHELTERS' - REAL ESTATE, BOCKS, ART S-- 00
(RULE .19

<IF (OBJECTIVE OF GROWTH IS SATISFIED 1 13)
(FINANCIAL RISK !S MODERATE 20
(LIQUIDITY IS .OW
(TAX ADV,'ANTGE IS HIGH 4)
(INFLATION PQOTECTICN IS HIgH S'
(ErFORT REGUIPED IS MODERATE 4)
(SKILL REQUIRED IS M-DERATE . 4:'

(THEN REML ESTATE INVESTMENT TRUT . ; :
(RULE 620

(IF 08.ESCTIVE OF GROWTH :S SAT:$F!=ED*
(FINANCIAL PS< !5 MOC'EP AE . 20.
(L,2UIDITY IS 1,W * ,"
• TAx ADVANTAGE IS wlGr . 4.

(INFLATIOI PROT-ECTICN 15 -IGH,
: ORT P.ECUIRED :3 W:-- .
3KILL ECUIPED IS ":E-EA' .

:-EN, .EAL

.,..S :,- ,.-,. _. ....- ~. -. \.*..~~;-y.'-,Y***
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(RULE 621
(IF (OBJECTIVE or SPECULATION IS SATISFIED 20)

(FINANCIAL RISK !S HIGH . 30)
(L!QUIDITY IS LOW . 6)
(TAX ADVANTAGE IS HIGH . 4)
(INFLATION PROTECTION IS HIGH 3)

(EFFORT REQUIRED IS LOW , 2)
(SKILL REQUIRED IS MODERATE . 4))

(THEN (TAX 'SHELTERS* - OIL, GAS, ETC * 0)))
(RULE 622

(IF (OBJECTIVE OF SPECULATION IS SATISFIED . 20)
(FINNCIAL RISK IS HIGH , 30)
(LIQUIDITY IS MODERATE , 4)
(TAX ADVANTAGE IS MODERATE . 8)
(INFLATION PROTECTION IS LOW . 9)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT DEMANDING 2))

(THEN (PROFESSIONALLY MANAGED OPTION AND COMMODITY MCCOUN.
TS *0)))

(RULE 633
(IF (OBJECTIVE OF RETIR94ENT SECURITY :S SATISFIED . 10)

(FINANCIAL RISK IS LOW 1 10) L
(LIQUIDITY IS LOW . 6)
(TAX ADVANTAGE IS HIGH * 4)
(INFLATION PROTECTION IS LOW . 9)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT DEMANDING . 2))

(THEN (DEFERRED ANNUITIES OR WHOLE LIFE INSURANCE . 0)))
(RULE 634

(IF (OBJECTIVE OF INCOME I3 SATISFIED . 5)
(FINANCIAL RISK IS LOW 10)
(LIQUIDITY IS MODERATE 4)
(TAX ADVANTAGE IS MODERATE
(INFLATION PROTECTION IS LCW 9)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS -NOT DEMANDING 2))

(THEN ANNUITIES . 0)))
(RULE 635

(IF (OBJECTIVE OF GROWTH IS SATISFIED * 15)
(FINANCIAL RISK IS LOW . 10)
(LIQUIDITY IS LOW . 6)
(TAX ADVANTAGE IS HIGH 4)

(INFLATION PROTECTION IS LOW . 9)
(EFFORT REQUIRED IS LOW . 2)
(SKILL REQUIRED IS NOT DEMF-NDING 2;.'

(THEN (DEFERRED oNNUITIES . 0),))])

% -% %
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FILE: I-PAR.LSP

(DEF 'INV-PARAM
'[LAMBDA ()
EPROG (DIVERS-EXCEPT DIVERS-OEFAUL7 OTHER-PARAM)

(SETO DIVERS-E(CEPT
'(<RULE I (IF (YOU ARE A CONSERVATIVE RISK-TAKER))

(THEN (YOUR PORTFOLIO SHOULD BE CONSERVATIVE)))
(RULE 2 (IF (YOU ARE A MODERATE RISK-TAKER))

(THEN (YOUR PORTFOLIO SHOULD BE MODERATELY RISKY)),'
(RULE 3 (IF (YOU ARE AN AGGRESSIVE RISK-TAKER))

(THEN (YOUR PORTFOLIO SHOULD BE AGGRESSIVE)))
(RULE 8 (IF (YOUR PORTFOLIO SHOULD BE CONSERVATIVE)

(DESIRE TO PARTICIPATE IS LOW)
(AVAILABLE CAPITAL IS $6000 OR MORE))

(THEN (DIVERSIFICATION CAN BE LOW)))
(RULE 9 (IF (YOUR PORTFOLIO SHOULD BE MODERATELY RISKY)

(DESIRE TO PARTICIPATE IS LOW)
(AVAILABLE CAPITAL IS $6000 OR MORE))

(THEN (DIVERSIFICATION CAN BE LOW)))
(RULE 10 (IF (YOUR PORTFOLIO SHOULD BE AGGRESSIVE)

(DESIRE TO PARTICIPATE IS LOW)
(AVAILABLE CAPITAL IS $9000 OR MORE))

(THEN (DIVERSIFICATION CAN BE MODERATE)))
(RULE 11 (IF (YOUR PORTFOLIO SHOULD BE CONSERVATIVE)

(DESIRE TO PARTICIPATE IS MODERATE)
(AVAILABLE CAPITAL IS $6000 OR MORE))

(THEN (DIVERSIFICATION CAN BE LOW)))
,RULE 12 (IF (YOUR PORTFOLIO SHOULD BE MODERATELY RISKY)

(DESIRE TO PARTICIPATE IS MODEPATE)
(AVAILABLE CAPITAL IS $9000 OR MORE))

(THN (OIVERSIFICATION CAN BE MODERATE)))
(RULE 13 (IF (YOUR PORTFOLIO SHOULD BE AGGRESSIVE)

(DESIRE TO PARTICIPATE IS MODERATE)
(AVAILABLE CAPITAL IS $12000 OR MORE))

(THEN (DIVERSIFICATION CAN BE HIGH)))
(RULE 14 (IF (YOUR PORTFOLIO SHOULD BE CONSERVATIVE)

(DESIRE TO PARTICIPATE IS HIGH)
(AVAILABLE CAPITAL IS $9000 OR MORE))

(THEN (DIVERSIFICATION CAN BE MODERATE)))
(RULE 15 (IF (YOUR PORTFOLIO SHOULD BE MCDERATELY RISKY)

(DESIRE TO PARTICIPATE IS HIGH)
(AVAILABLE CAPITAL IS $12000 OR MORE))

(THEN (DIVERSIFICATION CAN BE HIGH)))
(RULE 16 (IF (YOUR PORTFOLIO SHOULD BE AGGRESSIVE)

(DESIRE TO PARTICIPATE IS HIG4)
(AV ILABLE CAPITAL IS $12000 OR MORE))

(THEN (DIVERSIFICATION CAN BE HIGH)))))

.STO DIVERS-DEFAULT
"0RULE I ,IP (YOU ARE A CONSERVATIVE RISK-TAKER))

(THEN (YOUR PORTFOLIO SHOULD BE CONSERVATI:E)))

'PULE 2 .IF YOU ARE A MODEPATE RISK-TAKER))
(THEN (YOUR PORTFOLIO SHOULD BE MODERATELY RISKY).

(RULE 2 (IF (YOU ARE AN AGGRESSIVE RISK-TAER))
(THme ('OUR PORTFOL:O SHOULD BE ,4G3SSZt;E)I>

4 ;.1-- (T4. TY TO INVEST AT LEAST $3000 IN E'-,:H CLASS)
.'..'..ILA LE CAPITAL !3 LESS T# N S6000.,

,-;S" ZDIYERSIFICAT: N -_AN BE MIll4tMt:M)I).

,e..

- . .' .,--

'.- . . ./* ,..... *.. -. * *~' ~ * . . . ~.% . . * .-I%
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(RULE 5 (IF (TRY TO INVEST AT LEAST $3000 !N EACH CLASS)
(AVAILABLE CAPITAL IS BETWEEN $S000 AND $9000))

(THEN (DIVERSIFICATION CAN BE LOW))) '
(RULE 6 (IF (TRY TO INVEST AT LEAST $3000 IN EACH CLASS)

(AVAILABLE CAPITAL IS BETWEEN $9000 AND $12000))
(THEN (DIVERSIFICATION CAN BE MODERATE)))

(RULE 7 (IF (TRY TO INVEST AT LEAST $3000 IN EACH CLASS)
(AVAILASLE CAPITAL IS $12000 OR MORE))

(THEN (DIVERSIFICATION CAN BE HIGH)))))

(SETO OTHER-PARAM
'((RULE 17 (IF (DIVERSIFICATION CAN BE MINIMUM))

(THEN (ONE INVESThENT CLASS IS ENOUGH)))
(RULE 18 (IF (DIVERSIFICATION CAN BE LOW))

(THEN (TWO INV.ESThENT CLASSES ARE ADEQUATE)))
(RULE 19 (IF (DIVERSIFICATION CAN BE MODERATE)) S,

(THEN (THREE INVESThENT CLASSES ARE ADEQUATE)))
(RULE 20 (IF (DIVERSIFICATION CAN BE HIGH))

(THEN (FOUR INVESThENT CLASSES ARE ADEQUATE)))
(RULE 21 (IF (ONE INVESTMENT CLASS IS ENOUGH))

(THEN (INVEST ALL OF ORIGINAL CAPITAL IN ONE CLASS)))
(RULE 22 (IF (TWO !NVESTMENT CLASSES ARE ADEQUATE))

(THEN (INVEST ABOUT 50. OF ORIGINAL CAPITAL IN EACH CLASS)))
(RULE 23 (IF (THREE INVESThENT CLASSES ARE ADEQUATE)L

(THEN (INVEST ABOUT 33/ OF ORIGINAL CAPITAL IN EACH CLASS)))
(RULE 24 (IF (F3UR INVESTMENT CLASSES ARE AOEQUATE))

(THEN (INVEST ABOUT 25. OF ORIGINAL CAPITAL IN EACH CLASS)))))

(ADD '(TRY TO INVJEST AT LEAST $3000 IN EACH CLASS))
(COND ((LT CAPITAL 6000)

(ADD '(AVAILABLE CAPITAL IS LESS THAN $6000))))
(C ND ((GE CAPITAL 6000)

(ADD '(AVAILABLE CAPITAL IS $6000 OR MORE))))
'COND ((GE CAPITAL 9000)

(ADD '(AVAiLABLE CAPITAL IS $9000 OR MORE)))) .
(COND (O(GE CAPITAL 12000)

(ADD '(AVAILABLE CAPITAL IS $12000 OR MORE))))
(COND .(AND (GE CAPITAL 6000)(LT CAPITAL 9000))

tADD '(AVAILABLE CAPITAL IS BETWEEN $6000 gv4D $9000)))
(COND ((AND (GE CAPITAL 9000)(LT CAPITAL 12000))

tAOD '(AVAILABLE CAPITAL IS BMEtEEN $9000 AND $12000)).
(WORWARDC'AIN DIVERS-ECEPT)

(SETO DIVERS-EXCEPT NIL)
(CONO

((NOT (FIND "(DIVERSIFICATION +)))(FORWAROCHAIN ODVERS-OEFAULT)
(FVCA1AROCI'AIN OTHER-PARAM)

(SETQ DIVERS-DEFAULT NIL)(SETQ OTHER-PARAM NIL)
(COND

(RECALL '(CNE IN'ESTMENT CLASS IS ENOUGH))
(SETO UNZT CAPITAL)(SETO NO-INV 1))

'(RECALL 'T7IC IN IESTMENT CLASSES ARE ADEQUATE))
(SEO UI.T (FIX (/ CAPITAL 2).)(SETO NO-IN) ZN)

((PECALL '(THREE INVESTMENT CLASSES ARE oDEOUATE)) .
SETG UN:T (FIX (/ CAPITAL 3)))(SETO NO-I'J 3))

('RECALL '(FOUR INJESTMENT CLASSES ARE ADEQUATE))
(SETO UNIT (FIX (/ CAPITAL 4))) (SETO NO-INV 4))) -

(SETQ U T N 1 / UNIT 1000, 1000))
(SETO RL'*AIN (. CAPITAL UNIIT))]I)

. % -0

% I * 4
' a..

* a'

*.%
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a-. .'.

FIL~t I-RULE.LSP

(DEF 'INS-RULELI ST
,(LMBDA 0)

[PROG (INS-RULES)
(ADD '(YOU bANT TO ESTIMATE LIFE INSURANCE NEEDS))
(ADD '(THIS ESTIMATE WAS MADE BY BAILARD, BIEHL St KAISER INC))
(ADD '(THIS AVERAGE REFLECTS BENEFITS FOR MINORS AND FUTURE RETIREMET))
(ADD '(THIS COST IS BASED ON AIERICAN COUNCIL ON EDUCATIONS ESTIMATE))
(ADO "ASSIUME A 4 YEAR EDUCATION FOR EACH CHILD))
(SETO INS-RULES
'C
(RULE I

(IF (YOU bWT TO ESTIMATE LIFE INSURANCE NEEDS)"
(THEN (YOU MUST ADD IT IN ORDER TO ESTIMATE TOTAL MONETARY NEEDS)

(YOU MUST CONSIDER TOTAL MONETARY NEEDS)
(YOU MUST CONSIDER IT IN ORDER TO ESTIMATE TOTAL MONETARY NEEDS)
(LIFE INSURANCE NEEDS SHOULD BE ESTIMATED)
(SUBTRACT INVESThENT ASSETS IN HAND FROM TOTAL MONETARY NEEDS)))

(RULE 2
(IF (YOU MUST ADD IT IN ORDER TO ESTIMATE TOTAL MONETARY NEEDS))
(THEN (THIS COST SHOULD BE PROVIDED FOR AT TIME OF DEATH)))

(RULE 3
(IF (THIS COST SHOULD BE PROUIDED FOR AT TIME OF DEATH))
(THEN (YOU MUST INCLUDE FUNERAL EXPENSES IN TOTAL MONETARY NEEDS)

(YOU MUST INCLUDE NON-MORTGAGE DEBT IN TOTAL MONETARY NEEDS)
(YOU MUST INCLUDE EMERGENCY FLtD REOUIREBENT IN TOTAL MONETARY-

NEEDS)
(YOU MUST INCLUDE COLLEGE FUND REQUIREMENT IN TOTAL MONETARY NE- -_

EDS) ,-
"-" (YOU MUST INCLUDE TOTAL LIVING EXPENSES IN TOTAL MONETARY NEEDS'-

(RULE 4
(IF (THIS COST IS BASED ON AMIERICAN COUNCIL ON EDUCATIONS ESTIMATE)

(YOU HAVE A PRIVATE COLLEGE IN MIND))
(THEN (FIGURE $9000 A YEAR PER CHILD)))

(RULE 5 . '
(IF (THIS COST IS BASED ON AMERICAN COUNCIL ON EDUCATICNS ESTIMATE) a..

(YOU HWJE A PUBLIC COLLEGE IN MIND))
(THEN (FIGURE 5000 A YEAR PER CHILD))) a-

(RULE 6
(IF (YOU DO NOT INTEND OR NEED TO PROVIDE A COLLEGE FUND))
(THEN (THERE IS NO NEED FOR PROVIDING A COLLEGE FUND)))

(RULE 7
(IF (YOU INTEND TO PROUIDE A COLLEGE FUND)

(FIGURE $5000 A YEAR PER CHILD)
(ASSUIE A 4 YEAR EDUCATION FOR EACH CHILD)
(YOU MUST INCLUDE COLLEGE FUND REQUIREMENT IN TOTAL MONETARY NEEZ,-

5))
(THEN (THERE IS A NEED FOR PROVID'ING A COLLEGE FUND)))

(RULE S
(IF (YOU INTEND TO PROVIDE A COLLEGE FUND)

(FIOURE $9000 A YEAR PER CHILD)
(ASSUIE A 4 YEAR EDUCATION FOR EACH CHILD)
(YOU MUST INCLUDE COLLEGE FUND REQUIREMENT IN TOTAL MCNE-ARY NEED-

,THEN (THERE IS A NEED FCR PROVIDING A COLLEGE FL!%D.)) c-%
(RULE P

(IF (YCU MUST INCLUDE FUNERAL EXPENSES IN TOTAL MC'IETARY NEEZ3,.
(THIS ESTIMATE W.S MADE BY BALARD. BIEHL t, KAISER INC)
(YOUR GROSS ESTATE 13 LNDER S200O))

%%
".1
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*(THEN (YOUR FUNER0AL EXPENSES ARE ESTIMA'ED TO BE $2200)))
(RULE 10

*(IF (YOU MUST INCLUDE FUNERAL EXPENSES IN TOTAL MONETARY NEEDS)
(THIS ESTIMATE WAS MADE .Y AILARD. BIEHL & KAISER INC).
(YOUR GROSS ESTATE IS BETWEEN *20000 AND $200000))

cTHEN (YOUR FUNERAL EX(PENSES ARE ESTIMATED TO BE $5000)))
(RULE It

(IF (YOU MUST INCLUDE FUNERAL EXPENSES IN TOTAL MONETARY NEEDS)
(THIS ESTIMATE WAS MADE BY 9ILARD, BIEHL & KAISER INC)
(YOUR GROSS ESTATE IS MORE THN $200000))

(THEN (YOUR FUNERAL EXPENSES ARE ESTIMATED TO BE $10000)))
(RULE 12

(IF (YOU MUST INCLUDE TOTAL LIVING EXPENSES IN TOTAL MONETARY EEDS))
(THEN (YOU MUST CONSIDER IT IN ORDER TO ESTIMATE TOTAL LIVING EXPENSE-

S)))
(RULE 13

(IF (YOU MUST CONSIDER IT IN ORDER TO ESTIMATE TOTAL LIVING EXPENSES))
(THEN (AVERAGE ANNUL LIVING EXPENSES ARE CONSIDERED)

(SPOUSES INCOME IS SUBTRACTED FROM ANNUAL LIVING EXPENSES)
(SOCIAL SECURITY BENEFITS ARE SUBTRACTED FROM ANNUL LIVING EXP

' " ~ENSES)"---
(NET ANNUAL LIVING EXPENSES ARE CONSIDERED)))

(RULE 14
(IF (THIS AVERAGE REFLECTS BENEFITS FOR IMINORS AND FUTURE RETIRe4ENT)

(YOU HAVE TWO OR MORE MINOR CHILDREN)
(THIS ESTIMATE WAS MADE BY SAILARD, SIEHL & KAISER INC)
(SOCIAL SECURITY BENEFITS ARE SUBTRACTED FROM ANNUAL LIVING &<PEN-

SES))
(7HEN (SOCIAL SECURITY SENEFITS WILL BE $5000 PER YEAR)))

(RULE 141
(IF (THIS AVERAGE REFLECTS BENEFITS FOR MINORS AND FUTURE RETIREMENT)

(YOU HAVE ONE MINOR CHILD)
(THIS ESTIMATE WAS MADE BY BAlLARD, BIEHL St KAISER INC)
(SOCIAL SECURITY BENEFITS ARE SUBTRACTED FPCM ANNUAL LIVING EXPEN-

SES))
(THEN (SOCIAL SECURITY BENEFITS WILL SE $4000 DER YEAR)))

(RULE 142
(IF (THIS AVERAGE REFLECTS BENEFITS FOR MINORS .,ND FUTURE RETIREIENT)

(YOU HAVE NO MINOR CHILDREN)
(THIS ESTIMATE WAS MADE BY BAILARD, BIEHL & KAISER INC)
(SOCIAL SECURITY BENEFITS ARE SUBTRACTED FROM ANNUAL LIVING FXPEN.

SES))
" (THEN (SOCIAL SECURITY BENEFITS WILL BE 13000 PER YEAR)))

(RULE 15
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 25 YEARS)

(INSURANCE PROCEEDS WILL BE INVESTED IN A CONSERVATIVE PORTFOLIO))
(THEN (IINESTMENT RATE FACTOR IS 20,))

(RULE 16
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 30 'EARS),

(INSURANCE PROCEEDS WIL._ BE INVESTED IN A 7ONSERIAT, IVE ORTF0L 10).
(THEN (INVESTMENT RATE FACTOR IS 22)))

(RULE 17
IF (YCUR SPCUSE WILL BE 90 IN A80UT 35 'EARS)

(INSURACE PROCEEDS WILL BE INVESTED IN 4 rCNSE.IRATIVE PORTFOLIO.;"
(THEN (INVESTMENT RATE FACTOR :S 25)))

(RULE 19
(F (YOUR SPOUSE WILL BE O IN ABOUr 40 YEARS)

iINSUPANCE PROCEEDS WIL:. SE INY 'ESTE' I:4 OISERQAT',E F.RTR3L:O))
(THEN (INVESTMENT RATE FACTCR IS 27)'-"

(RULE 19
(F (YOUR SPOUSE WIL E 90 IN .SOLr 4t rEAPS.

(INSURANCE PRUCEEDS WILL TE ;N'.EST-D IN A CCNS-FY.sATI'VE PCR-:0L:0)"
,TiEN (INVESTMENT RATE F,.qCTOR IS S0 :)

,,*S.** ** -.* -P.S S

%, . . . . ."
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(RULE 20 "-.
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 50 YEARS)

(INSURANCE PROCEEDS WILL BE INVESTED IN A CONSERVATIVE PORTFOLIO))
(THEN (INVESThENT RATE FACTOR IS 31)))

(RULE 21
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 5! YEARS)

(INSURNCE PROCEEDS WILL BE INJESTED IN A CONSERVATIVE PORTFOLIO))
(THEN (IfVESTMT RATE FACTOR IS 33)))

(RULE 22
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 60 YEARS OR MORE)

(INSURACE PROCEEDS WILL BE IINESTED IN A CONSERVATIVE PORTFOLIO))
(THEN (INVESTMENT RATE FACTOR IS 35)))

(RULE 23
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 25 YEARS)

(INSUANCE PROCEEDS WILL BE IFJESTED IN ON AGGRESSIVE PORTFOLIO))
(THEN (IINESThENT RATE FACTOR IS 16)))

(RULE 24
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 30 YEARS)

(INSURACE PROCEEDS WILL BE INVESTED IN ANE AGGRESSIVE PORTFOLIO))
(THEN (INIJESTMENT RATE FACTOR IS 17)))

(RULE 25
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 35 YEARS)

(INSURCE PROCEEDS WILL BE INVESTED IN AN AGGRESSIVE PORTFOLIO))
(THEN (IN4JESThENT RATE FACTOR IS 19)))

(RULE 26
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 40 YEARS)

(INSURANCE PROCEEDS WILL BE INVESTED IN AN AGGRESSIVE PORTFOLIO))
(THEN (IIESTMENT RATE FACTOR IS 20)))

(RULE 27
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 45 YEARS)

(INSURACE PROCEEDS WILL BE INJESTED IN AN AGGRESSIVE PORTFOLIO))
(THEN (INVESTMENT RATE FACTOR IS 2)))

(RULE 28
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 50 YEARS)

(INSUANCE PROCEEDS WILL BE INVESTED IN AN AGGRESSIVE PORTFOLIO))
* (THEN (INVJESTMENT RATE FACTOR 1S 21))

(RULE 29
(IF (YOUR SPOUSE WILL SE 90 IN ABOUT 55 YEARS)

(INSURACE PROCEEDS WILL BE INVESTED IN AN AGGRESSIVE POR'FLIO))
(THEN (IhVESTMENT RATE FACTOR IS 22)))

(RULE 30
(IF (YOUR SPOUSE WILL BE 90 IN ABOUT 60 YEARS OR MORE)

(INSURNCE PROCEEDS WILL BE INVJESTED IN N AGGRESSIVE PORTFGLIC))
(THEN (IFJESTMENT RATE FACTOR IS 23)))))

(FORWARDCIIN INS-RULES) I))

. N%. *%,
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FILE: LOA .LSP

(DEF 'LOAD
'CLAMDA (FILE)

EPROG (X Y)
(SETO X

(INPUT FILE))
LOOP

(SETO Y (READ X))
(COD

((NOT (EQUAL Y (EOF)))(EVAL Y)

* .

(80 LOOP)))))D

9%

..
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FILEs GUERY.LSP

,.*.

(DIP . ..-INTEVII.U
'C LA49A 0)

EPROG C0
,WINCLR W0)

CPRINTC 01n order to offer rocomiisendat ions regarding an investment-
portfolio* WI)

CPRINTC 'fo' youp please answer the following question%.* WI)
(PRINTC ''WI)

CPRINTC *What it your age (in years)?' WI)
(PRII4TC ' WI)PRINTC ' WI)
(SETO X

(READ WM))
(C"lI

C (NOTr (NLHSERP X))
(BEEP)
(G0 AGE )I

E(LT X 35)
(ADD '(AGE IS LESS TIWN 35M)

MTL X 50)
(ADD '(AGE IS BEEND 35 AND 30))

M.L X 65)
(ADO '(AGE 1S BETWEEN 50 MD 65M)

C(LT X 100)
(ADD 'CAGE IS OVJER 65))]

CT
(SEEP)
00O AGE))

(WINCLR WI)
Doi

(PRINTC 'Select what You think is the most approoriate objective 4-
or you at this' WI)

FPRINTC Utime. WI)
(ANJS ItI Retirement Sescuritys You want czinsslist.y secu.re lnvipstm-

ents' W")
PRINTC *that enable you to set aside funds for Your f-

uture retirement.* W0)
(A14 o2 incomes You want investments that provide You with inco

(PRINTC 4 money on a regular basis in the form of ripsul
ar interest W) p

(PRINTC 0 payments or dividends.* WI)

welh'~ (MJS '3 * 3raiwth: You want investments that increase your current-

(PRINTC to help your standard of living now or in the
-Future., WI)

for~ I) (AdS '4 * Speculation: Vou want investments that a#4er thle ct'ancei

(o 0 ~ 611)" "

(PRINTC * above-average or great profits in re*turn 4*r-
accepting above-' Wl)

(PRINTC I average or great risks.' W01
(PRISITC ''WI)(PRINTC ' 'WI)

(SETO X (READ WI1))

SCON)

C(.NOT (NUMBERP X)) (SEEP)rGOSC3.D
(EQUAL X 1)

(ADD '(YOU :MD:CATED .. CJECT'JE OF IT SECUR)]i-?v.

ON

I%-

,. ___ );-. 
."* * o "___I tnmm s o)] - -
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E(EQUAL X 2)
(ADD '(YOU INDICATED AN OBJECTIVE OF INCOME))]

E(EQUAL X 3)
(ADD '(YOU INDICATED AN OBJECTIVE OF 3ROWTH)))3

E(EQUAL X 4)
(ADD '(YOU INDICATED AN OBJECTIVE OF SPECULATICH))]

IT (BEEP)(GO O9J)])
(WINCLR W)

(PRINTC *What is your excerience in trading securities?* WI)
(ANS I Never traded* Wi)
(INd '2 " Less than one year' WI)
(d5 '3 0 More than one year' WI)(PRINTC ' WI)(PRINTC * WI)
(SETO X

(READ WI ))
(COO"

C(NOT (NU3ERP X))
(SEEP)
(GO EXP)] 

t(EQUAL X I)
(ADD '(EXPERIENCE LEVEL IS MINIMAL))]

t(EQUAL X 2)
(AOD '(EXPERIICE LV'EL IS MODERATE))]

t(EQUAL X 3)
(ADO "(EXFERIENCE LEVEL IS HIGH))]

CT[T(SEEP)

(0 EXP) ])
(WINCLR WI)
WSJ

(PRINTC
*DO you subscribe to the Wall Street Journal or other zinan'

cial, WI)
(PRINTC 'periodicals or services?' WI)
(PRINTC " WI)(PRINTC " WI)
(SETO X

(READ WI))
(CaN

[(OR (EQUAL (CHRVAL X) 99)(EQLAL (CHRIAL X) 121))
(ADD '(FINANCIAL SERVICE IS CURRENTLY USED))]

((OR (EQUAL (CHRVAL X) ?8)(EQUL (CHRVAL X) 110))
(ADD '(FINANCIAL SERVICE IS NOT CURRENTLY USED))]

CT(SEEP)

(0 WSJ)])
(WINCLR WI)

AVAI I.
(PRINTC
'What Is the amount of liquid assets you have available or,'

investment?* WI)
(PRINTC ' " WI)(PRINTC s o' WI)
(SETO CAPITAL

(READ WI))
(COND

(NOT (NLIEE.!P CAPITAL))
(SEEP)
(00 AVAIL)]

(3"T CAPITAL 1000000)(BEEP)
(PRINTC *Go hire an accountant.* '-41)(GO AVAIL)]

CT (ADD (LIST 'AVA LALE 'CAPITAL 'IS CAPITAL))I.)
fWINCLR WI)

SECUR ITY
(PRI.*TC
'How &ecure is /our income 4fI ow on ,*oh i "You ,=eoeno -o-

%*,..."

%
• b' %

in .', ,% " . '. ' WI) -. :, q q , " - * e
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(PRINTC 8expenes?6 W0)
S (AM3 I I Not very secure' WI)

(AN8 '2 0Moderately secure' WI)
(ANS '3 0Very secute* WI)(PRINTC *W1)(PRINTC *WI)

(SETO X -

(READ Wli))
(COWDI C(NOT (NUMBERP X))

(BEEP)
(00 SECURE)]

C(EOUAL X 1)
(ADD '(INCOME IS NOT VERY SECURE))]

((EQUAL X 2)
(ADD '(11NCOME IS MODERATELY SECURE))]

CEEGUL X 3)
(ADD '(INCOME IS VERY SECURE))].1 CT(BEEP)

(WINCLR WI)
EMERGENCY

(PRINTC *What level is your emergency reserye 4und?" WI)
(*48 It1 Inadequatoe WI)
(*48 '2 0 Marginally adtquatte WI)
(ANS '3 0Probabally adequate* W1)(PRINTC *WI)(PRINTC *WI)

(SET X
(READ WI))

(COND
[(NOT (NL#ISERP X))

(BEEP)
(80 EMERGENCY)]

((EQUA~L X 1)
(ADD '(001ERGENCY RESERVES ARE INDEQUATE))]

C (EQUAL X 2)
(ADD ' (EMERGENCY RSSERVES ARE MODERATELY ADEQUATE) )'

((EQUAL X 3)
(A00 '(ENERGENCY RESERVES ARE ADEQUATE))l

ET
(BEEP)
(GO EMERGENCY)])

(WINCLR W0)
TAXABLE

(PRINTC
*Your estimated taxable income for this Year probabally oil"

I be. .W)
(*4S It * Less than $25,0000 WI)
(ANS '2 * Between $25,000 and S45.003* WI)
(A48 '3 1 More than 045,0000 WI)(PR!NTC *W)(PRINTC w!s?)
(SETO X

(READ WI))
(COND 7

(C(NOT (NL BERP X))
(BEEP)
(O0 TAXABLE)]

[(EQUAL X 1)
(ADD '(TAXABLE INCOME IS LESS TIW. $2t000))]

E(EQUAL X 2)
(ADD '(TAXABLE INC OME IT SETWEe ) S25000 o .D S4!00)

C(EGUAL X 3)
(ADD '(TAXALE INCO; E SE CURE T6 145000:"

[T " .,

(8 ECR)] .'* ,,,
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IT
(BEEP)
(0O TAXAL.E)])

(WINCLR WI) .

RISK
(PRINTC
OHow would you rate yourself generally as a risk taker?" WI) 1
( NS "I I You want to protect your money from loss above all other-

WI)
(PRINTC a considerations.' WI)
(AM '2 * You are willing to take same moderate risks to increas-.

,ouro WI)
(PRINTC " investment funds to a greater degree. WI)

a big' WI) C '13 g You'll accept a high degree of risk for a good 
chance at-

(PRINTC • reward.* WI)(PRIN7,C * WI)(PRINTC " WI)
(SET X

(RAD WI))

E(NOT (NUMBERP X))
(BEEP)
(GO RISK)]

t(EIRL X 1)
(ADD '(YOU ARE A CONSERVATIVE RISX-TAKER))l

[(EU tL X 2)
(ADD '(YOU ARE A MODERATE RISK-TAKER))]

E(EQUAL X 3)
(ADD '(YOU ARE AM AGGRESSIVE RISK-TAKER))]

CT
(BEEP)
(00 RISK)])

(WINCLR WI)
EFFORT

(PRINTC
'To what degree do you wish to actively participate in the'
WI)
(PRINTC 'management of your investments?' WI)

(CN4 II " Minimum participation" Wi)
(MNS '2 ' Moderate participation' WI)
(lNS '3 ' High degree of participation' WI)
(PRINTC a WI)(PRINTC 'WI)

(SETO X
(READ WI))

(CaN
C(NOT (NULIBERP X))

(0O EFFORT)]
C(EQUAL X 1)

(ADD '(DESIRE TO PARTICIPATE IS LO4))]
[(EQUAL X 2)

(ADO '(DESIRE TO PARTICIPATE IS MODERATE))) %..*%"

E:EOUAL. X 3)
0ADD '(DESIRE TO PARTICIPATE IS HIGH))-

ET
(BEEPs 6

(00 EFFORT))
(WINCLR WI) ,T;'

,.-. 'h. %

(PRINTC
'What are your ex;ectations soout inilation ver the next .

years">o WI)

.. ,'- ,
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CANS '1 4 Anticipate inflation to be low'a WI)
CANS '2 0 Anticipate inflation to be moderateO WI)
CANS '3 0 Anticipate inflation to be htigh* W0)
(PR!NTC WI)(PRINTC *WI) -

(SETO X

[(NOT (NIJIBERP X))
(BEEP)
(00 INFLATION)]

((EQUAL X 1)
(ADD '(ANTICIPATED INFLATION IS LOW)]

((EQUAL X 2)
(ADD '(*JTICIPATED INFLATION IS M1ODERATEM)
EQUAL X 3)
(ADD '(AffTICIPATED INFLATION IS HIGH))

ET
(BEEP)
(60 INFLATION)])

%f
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FILEs RLH.LSP

(DEW 'RUN
'LAM9DA 0)

EPROG 0)
(LCAO *BtINIT.LSP*)

(INITIALIZE) (DEF 'INITIALIZE NIL)
(LOAD *BsINTRO.LSP')

(INTRO)(DEF 'INTRO NIL)
(LOAD 83aCON4TROL.LSP")
(CONW ((EQUAL MODE 'INV-MODE)(00 INV')))
(LOAD 'BiDO-INS.LSPI)

(DO-INSURANCE) (DEF 'DO-INSURANCE NIL)
INV
(LOAD '9:DO-I.LSP*)

(DO-tNV.ESTMENTS) (WINCLR) 22)

(DIP 'WAIT
'ELAMSDA 0)

(WINCLR W.2)
(WINATTR 120 W2)
(PRINC * PLEASE WAIT W 2)1)

(DEF 'STOP-WAIT
'ELAMSDA 0) (WII4ATTR 7 W.2)

(W IN4C1.R W.2) 1)

DEF 'CHOICE
'ELLMUA 0)

EPROG 0)

(SETO STATUS 'KEEP-GOING)
(WINCLR W3)
(WINAT7R 120 W3)
(PRINTC 0SELECT (I>Inquirt (C)ontinue" W3)
tCLPSFI)(SET2 X (TYI W3))
(WINATTR 7 W3)(WINCLR W3)(SETQ WIN W.4)
(C4om

[(OR (EQUAL X *I)(EOQUAL X *i))
(PROS (NO-REA)

ANOTHER
(COND -

((EQUAL MODE 'INS-MODE(WINATTR 120 W1)(W'&NCLR Wl)
(WINCLR W.4) (814Q-INS W.4) (INQUIRE-INS))

((EQUAL MOVE 'CONSTR-MODE)(WINAT-R 120 WI)
(WINCLR WI) (WINCLA W4)(CSHOhI-COkJSTR) CIN0UIRE-CONSTR)

((EQUAL MODE 'ItP-MDE)(WINATTR 120 WAl)
(WINCLR Wt)(WINCLQ W4)(SHO-INVA)kINQUIPE-IN'V))

(COND
* ((NOT (EQUAL STATUS 'E)(IT))(INQUIRE)))

((EQUAL STATUS 'LIR-OONE)(GO ANOTwER))
((EQUAL STATUS 'EXIT)(WINATTR 7 'WI)(WINCL.R WI)
(SETO WIN W0)
(COND ((EQUAL MODE 'INS-MODE)(S40IW-INS WI))

((EQUAL MODE 'CON rR-MODE)(S 140-C0NST;R)
((EQUAL MODE 'INV-MODE)(SHOuI-lNV.))))))

JI (00 AGAIN)]
E(OR (EQUAL X *C1)'EGUAL XC Oc))

ET
(BEEP)
(GO AGA IN) 3"21
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FILE3 RANK.LSP

(DEP 'RANK-tNP

EPROG (INVS INVST-RULE I RANKI)
(SETO RANKED-It4JS NIL) (SETO II4JS (INV&ESTMENT-RULELIST))
(DEP 'INVESThBE4T-RULELIST NIL)
LOOP

(CONS
((NULL INPS)(RETURN NIL)]
IT (SETO IIADST-RULE (CAR 11145))

(SETO I (CADAR (CDDOR INVST-RULE)))
(SETO RANK (EYAL-114.. 1144T-RULE))
CRPLACD (LAST 1) RDI4K)l)

(SETO 11145 (CDR 11149))
(0O LOOP)]])

(DEF 'EVAL-I14J
'ELAMSDA (RULE)
EPROG (IFS VAL CHAR NO RK)

(SETO IFS (CDR (CADOR RULE))) (SETO NO 0)
(SETO CHAR (ARRAY 1 7)) (SETO RI( 0)
LOOPtF

(CONS
((EQUAL NO 7)(RETURN RK)3
CT (STORE (CHAR NO) (CDR (LAST (CAR IFS))))

(SETO VAL <- (CHAR NO) (GOAL NO);')
(CamS

((PLUSP VAL)(SETO VAL (* VAL 5)))) *-

(SETO VAL (ASS VAL)) (SETO RK (+ RK VAL))
(SETO NO (ADDI NO))(SETQ lFS (CDR IFS))(G0 LOOPIFf))3)

(DEF 'SORT

(PROS (MIN PTR IIlM T)
(SETO MIN 500)
(MAPC 'ELAMDA (X)

(PROS (I)
(SET;S I (CADAR (CDOOR X)))
(CONS

((LT (CDR (LAST 1)) MIN)
(SETO MIN (CDR (LAST I))
(SlETQ PTR )).))] INVESTMENT-RULES)

(SETO INVMT (CADAR (CODDR PTR)))
(RPI.ACD (LAST It'MIT) 500)
kSETO RULES-USED (CONS PTR RULES-USED))
<MOD INMT) (RETURN Y1&*fr)33)

(DEF - SORT-INVS
'[LAMBDA (

(SETO FIRST (SORT))(SETO SECOND (SOR7))
(SETO THIRD (SORT))(SETQ FOURTH (SORT).2)
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