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ABSTRACT

The growth i¡t nurrber and diversity of insurance products involving

acÈuarial elements, the increase in actuarial cal-culation requirements,

and Èhe growing need for computer system support v/ere some of the reasons

for Ëhe current investigations of methods, procedures, data fi1es, and

equipment usage associated with the actuarial functions and operations

of the subject company.

The purposes of this investigatíon were, therefore:

1. To determine the nature of the environnenÈ and other influenc-

ing factors which could affect the content*, design, and use

of a computer-supported actuarial information system;

2, To develop and recoiruiteirci an approach to the control-led and

orderly development of such a system;

3. To justify the system, in terms of cosi anC benefit evaluations,

to the extent possible; and

4. To provide the basis for corporate and clívísional managemenL

decision-malcing as to the course of systems analysis and

development to pursue.

The investigation pròcedures and methods included djscussions

wiÈh actuarial and data processing personnel, a review of computer programs

Ínvolved in servicing the actuarial function, and an extensive exploratíon

of pertinenE ref erence rrkl teria 1 .
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ABSTRACT (COlmrr¡

The principal results of Ehe investígation are as follows:

1. An approach to the development of an actuarial informacion

system in a life insurance company has been reconmended.

2. The need for an integrated framework for actuarial information

system developments, with extended usage of computer fací1íties,

has been identified, and a proposed structure has been

recommended.

3. The concept of a computer-oriented library of actuarial data

and routines has been advanced, with due regard to the require-

ments and problems of storage, retrieval, and operational use.

4. A method for evaluating life insurance business in-force,

new business, and transaction activity, in terms of the

anticipated contribution of each policy to the corporate

financial performance, has been developed and illustratec1.

The idea has been termed the prospective performan." .oncupt.

CalcuLation examples are shown in Appendix C of the thesis.

5. Supportíng information has been recorded, to demonstrate the

range and scope of the reconrnerrdations, and, thereby, to assist

Èhe corporate decision-makers ín reaching their conclusions

as to the proposals and the course to follow.

6. A compuler teriuinal display for,mat for actuari.al formul.ae
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ABSTRACT (COnrtl¡

presentatÍons has been developed for use in actuarial

operations. Examples are contained in Appendix A. In it,

the conventional actuarial synrbols in their normal formats

are effectively represented by standard characters and symbols

of the IBM System/360 computer faciliries.

7. A method for using visual display terminals, in association

with the computer and the proposed actuarial library, for

actuarial processing of various forms, has been recommended,

and demonstrated as shorn¡n in Appendix B.

The proposals, in summary, are intended to constitute an ambitious

but practical and logical approach to the controlled evolution of an

actuarial information system in tire subject company for the purpose

of further rrunlocking the computerts profiL potentialrr in the areas of

operatíonal control, management control, and strategic planning.
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PREFACE

This thesis recommends an approach to the development of a

computer-supported actuarial information system for a Iife insurance

company.

Much has been written about computer systems, in the areas of

systems design, systems analysis, programrning, and equipment technology

and developments. There Ís little pnblished material, however, which

ouilines the requirements of, or a planned approach to, actuarial

ínformation and calculation system developments. Two specific sysrems

were investigated to determíne their possible applicatíon to actuarial

information requÍrements and processes of the subject company.

The first of these systenrs investigated was the IBM Advanced

LÍfe Tnformation system (ALrs). Tire information source was a paper

entitled I'The IBM Advanced Life Information Systemn by Thomas P. Maher,

Industry Marketing Manager - Life Insurance, International Busirress

líachines corporation, as pubiished in the 196B proceedings of the

rnsurance Accounting and statistícal Association (pages LIB-LI2).

The system has been developed by rBM, ín close association

wíth 1ífe insurance industry personnel, and is applicable t.o the

individual life and health insurance lines of business. Tts principal

features, which demonstrate its design as an information system,

include: (i) the storage of all policy informaÈicn ín direct access

storage devices, (2) the provision of an inquiry capability to all

storecl files io display their corìtents and ro generate::eports and
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quotationsi (3) the capability of maintaining and processing individual

policy records, by means of the large base of program logic provided;

and (4) the utílization of IBM Systen/360 hardware and the Sysrem/360

Operating System to provide flexibilí-ty for changes in the insurance

operatíons and for the expansion of the system capabilities.

The Advanced Life InformatÍon System is essentially an adnrini-

stratíve record-keeping and processing sysËern, with information p::ovision

capabÍlities. It does not provide facilities for actuarial calculatÍons,

research ínvestigations, and policy reserve deLerminations. fts main

functions are very similar in scope to the record-keeping and processing

system for individual insurance policies as operated by the subject

company using the TBM 7070 computer.

The second system studied was Èhe record-keeping and processing

system of the Travelers Corporatíon. The source of information r,¡as

a paper entitled rtTravelers On-Line Real^Time System Cross * Country

Link with the Data Center", by George P. Lukens, Assistant Secretary,

Data Processing Department, The Travelers Corporation, as published.

in the 1968 Proceedings of the fnsurance Accounting and Statistical

Associatíon (pages L4l-L42).

The Travelers Corporation system involves the maintenance of

casualty and Dropertv insurance policy records in dl'.rect access drurn

storage devices associated with the companyls IJNIVAC compur-er equipment,

and the direct access to these records by fíeld offices through the

facilities of terminal devices and con'rnunicatiorr 1ínes. Extensions



iv

of the direct access concept are being planned by the conpany so as

to incorporate the life insurance policy record maintenance and access

operations, and to facílitate policy.ui.rrlutions of cash surrender

values by means of terminal equipment use. The system does not inclucie

actuarial calculation and research capabilities, nor does it extend

the uses of the data files to the area of actuarial informaLion.

Nei th er

pertainirrg to

oriented actuarial

of

Ehe

these system possíbilities provided any information

requi.rements of, or a planned approach to, ccmputer-

oDerations.

The emphasis in this thesis is on

approach to actuarial information systern

the detailed analysis and systems design

syst em.

the broad aspects of an

developments, rather than on

of an actuariaI information

The research Eask has been undert.aken to provide a corporate

long-range plan of actuarial information system developmeut for the

Great-West Life Assurance Company, and concurrently, to enable the

preparation of this thesis, related to the Tntegrated fnformation

SysÈerrs course of the Institute for Ccmputer Studies, the University

of Manitoba, for submission to the Faculty of Graduate Scudies of

that institution.

It is appropriate, therefore, that the authorls appreciation

be expressed to the Great-i^Iest Lif e Assurance Company, for the partial

freedom from other duties and for Lhe oppor:tunity to condLlct research

jn this area of two-folcl purpose, In partic.u1ar., the support, ínierest
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and encouragenent of Mr. H. E. Harland, Actuary, and Mr. J. 0. Parsonage,

Dírector, Computer Systems ancl Services, in connection with this project,

ar e gratefullY acknowledged.

The author is also indebted to three faculty members of the

University of l{anitoba, namely Professor B. A. Hodson, Director,

Instítute for Computer Studies; Dr. J. D. Mundie, Director, Business

Administration and Finance, School of Commerce; and Mr. D. Costin,

Institu¡e for Computer Studíes, for their helpful and constructive

counselling of the candidate.

The fínal expression of grateful appreciatior, ¡v the author is

to MÍss Florence 8a11, for her exceptional- work in typing the manuscrípt,

and for her untiring and cheerful attitude to the revisions rvhich were

found necessary in the development of the final thesis submission.

Responsibility for the viervs expressed and conclusions drawn in

the thesis, as well as for the accuracy of the contents, rests with the

author alone, and noE with che corporation or with individuals consulted

during the invcstigation.

Throughout. the thesis, the references to a rrlife insurance

companyn are to be construed as referring to The Great-tr^Iest Life Assurance

Company. Tabular data, unless specífied to the contrary, are also

applicable to the subject company.

The Bibliography, located inrneclie-te1y after Ehe list of

References, conËains the details of books and other puþlications' noi
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referenced specifically in the thesis, but which may be of general or

partícular value subsequentiy in relation to actuarial information

deliberations and possible systern developments.
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CHAPTER 1

INTRODUCTION

For the past fifteen years, computing equiPment of a variety

of forrns ancl capacities has been used to perform actuarial calculations

ín the subject company. The extensiveness of the computatíonaI require-

merrts, together rllith the rapid growth and diversíty of corporate

products involving actuarial elements, suggests that a cur:rent investiga-

tion of methods, p::ocedu::es, data files, and equípment used in this

area would be tintely and constructive.

1. PT]RPOSE AND SCOPE OF THE TNVESTIGATTON

The purpose of this thesis ís to present the results of research

ín clepth of matters related to the concept, character, and approach to

the devclopment of an actuarial information syslem for a l-ife insr-¡rance

company.

The pr:eparatory work involved discussions wÍth actuarial personnel;

a review of corporate records and procedures related to the actuarial

functíon; an investígation of books and other published material pertinent

to the general topic or to spec.ific problem areas; the analysis of all

data to iclentify the essential components of the problem; and the evolu-

tion of a recofirnended approach to provide a logical basis of system

development in support of the actuarial operations. The results of

these activities are contained in the subsequent chapters of the thesis

and in Appendices A, B, and C. Sample forms used in record aclministra-

tion ancl cont-aining actuarial data have been included in Appendix D,
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together lJith indications as to their use, so as to provide a general

point-of-reierence.

The character of the contents to follow is essentially broad

in nature, so as to incorporate as many facets of actuarial operations

as possible within a 1ogica1, long-range development plan. This

approach is consistent with the initía1 objective and primary intent

of the research task.

2. MANAGEMENT INFORMATION SYSTEM CONS]DERATIONS

An actuarial Ínformation system is a component of the more

fundamental sysLem concept which has been given the identity of Ítanage-

menL information. In order to provide a proper perspective for the thesis

topic, it is constructive at this point to out.line some of the primary

philosophies and elements of management information systems, and then

to indicate the reason for restricting the present investígation scope

to actuarial matters.

The term rrmanagement informationrr has probably been defined

by mosr- authors of books, reports, and oiher publications dealing with

asPects of corporate information requirements and uses. The fo.l Iowinp

have been selected for present purposes to demonstrate the scope of

meaníngs implied by the term.
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Martino (1) * approached the definition problem by first defin-

ing the meaning of each word in the term. A system in his view is

tta groupr a set, or e collection of elements connected in some fashion

and directed to some purpose.rr Informatíon is rrthe result or a

product of a processrr (i.e., srmrnarization, extraction, or compression).

Management isrrthe process of setting the objec.tives of an enterprise

and then judiciously allocatÍng resources to achieve these objectives.rr

He then proceeded to define a management infornr,ation systen

as one possessing the at.Lributes of measuring the effects of decisions

(before or after they are made); of measuring the environmer-rt (because

o,f difficulties in controlling or forecasting the effects of changing

external circurnstances); and of reacting in an appropriate timeframe

or period (i."., learning of potential trouble area developments in

Èime to take proper remedial action).

Jenkins (2) defined the concept of management information systems

as envisioning rrthe organization of all data processing effort within

an associalion to p::orride -- for all levels of management -- the facts

necessary to malce effective decisiorrs in day-to-day operati.ons.tl

Kronenberg (3) defined a nanagement information system as rrone

ín r^-hích tha roouirements aL each l-e..re!- of management are carefully

determined in advance of need arrd are then prodttced from an integrated

* Nurnbers in brackets used
in the list of References

in tÏris rvay refer anct correspond to
follovring the last chapter: of the

the numbers
thesis.
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system at predetermined times and in a form suitable for ...setting

objectives, shaping and evaluating alternative strategies, making

decisions, and measuring results.rl

Head (4), in exploring what a nanagêment information system really

is, has noted the evolution from conventional or traditíonal data

processing applications rrto the use of the same information at the middle

nanagement level for control purposes and at the general management or

executive leveI for planning pur-poses. rr

Rosove (5) clearly distinguishes between data and information.

rrA datum is a fact in isolation. fnforrnation is an aggregate of facts

so organized or a datum so utilized as to be knorvledge or intelligence.

Infornntion is meaningful data, rvhereas data, as such, have no j.ntrinsic

meanllng or signifícance. Information is the concept relating data which

are othenvise meaningless to some specÍfied human purpose or objective.tl

Baserl on this difference of meanings, Rosove (6) proceeds to

define an infornration system as rran integrated, multiple-purpose,

oooarenhrlcn !lrr rli cnarc.al aômñrrl- ôr-ha".d ¡nnfiorr¡al-r'^n nf nna¡1^oL-Jo¡_ vv^rru!¡s yev'r-v,

procedures, and equipment designed to satisfy the informational needs

of a user.rr

For the purpose of this investigation, the definition which has

been adopted as providing the clearest statement of information system

objectives is that of Kronenberg (3).
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The essential objectives of management information systems, as

defÍned by the foregoingr âre to provide the information required to

comprehend, plan, organize, operate, and control a business; to assist

management at a1.1 lev-els to manage better; and to p::ovide a basis where-

by business results may be preclicted and then used to measure and evaluate

actual- accomplishments. A further element in this last objective involves

the taking of appropriate actíon, either to correct a problem siLuation

or Ëo capitalize on a favourable environment, as well as the adjust-

ment, of future goals in the líght of present conditions.

The management Ínformation requirements of a lÍfe insurance

company are extensive, and include to varying degrees the functional

informatíon elements of the marketing, administrative, actuarial,

accounting, investment, underwriLing, medÍca1, 1egal - and personcei-

operations.

Figure 1.1 demonstates in chart form the nature and extent of

information flow in a life Ínsurance company management information

system. The data vlere adapted from development work in this area bv

Par:sonage ( 7 ).

Many of the boxes on the chart can be viewed as representing

or involving separate functional systems, which are integral, complete

entitíes for their respectivc purposes. Computer facilities may

or nay not be involved. The lines connecting the boxes irrcJícate the

data paths and communication linkages of the processes and areas shovrn.
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The chart portrays a management iniormation system in terms of data

flow ancl functionaJ. elernents. It deraonstrates that a management informa-

tion system is a system of systems, using the data files and processing

logic of the individual iunctional systems. âs necessary, to produce

integrated results for corporate measures of effectiveness, control,

and action.

3. STUDY LTMITATIONS TO ACTUAR]AL INFORMATION

Considerations of the extensiveness of the research task

involving an approach to the developinent of a rìanagement information

system led to the conclusion that the scope should advantageously be

lj.mited to matLeis pertaining to the actuarial funcLion. The invest-

ment, underwriting, medical, 1ega1, and personnel operations are

essentially excluded. Functional elements of marketing, administrative,

and accountíng operations are included where actuarial components are

ínvo lved.

Figure 1.2 shows the principal relatÍonships of these specific

operätj-o¡ts. The individual oper:ations are sir<¡wrr, in a series oi boxes.

The lines connecting the boxes indicate operational relationships,

and thereby demonstrate the manner in which the operations fit together.

The operaiions -"¡hich are of concern in the thesis contents ç'hich

follow are shown in the figure to the right of the heavy line with

the arrow designations.

In present conte\:t, the term rtactuarial informationrt includes
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a broad range of topics which are directly or othenvise related tc¡

or involved in actuarial calculations, repol:ts, and analyses.

Chapter 7 contains a more detailed statement of the data and processes

whÍch are included, for the purpose of this thesis, in the term

lractuaria I informa tion.rt

The actuarial functions anci operations were selected as the

subject-matÈer for this ÍnformatÍon system research task because of

the very extensive invol-vement of acÈuarial elemenLs in most of the

areas of life ínsurance company activities. company prÖducts are

designed and marketed based on act.uaríal principles of premiums and

benefits. In-force business is adrninistered, again with the extensive

ínvolvemerrt of actuaria1 factors, including premiums(rk), reserves,

cash values, non-forfeiture values, dividends, and 1oans. Finally,

on contract termination, by maturity, expiry, surrender, or death,

Ëhe actuarial princíples continue to play an important role ín the

determination of benefit amounts to be paid, and in the manner of

payment (i.e., lurnp sum, instalment refunds, and 1Ífe annuitíes, lo.

mention but a few possibilitíes). ConLinuirìg actuarial responsibilities

ínclude the preparation of regular anC special reports for goverrunent

and corporate management use, for the purposes of demonstrating the

state of affairs of the busirress and evaluating the actual results

achievecl, as relare<l to anticipated standards.

*acto
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On the basis oi the above outline of actuarÍal elements, the

actuarial operations may be regarded as the basic foundation of

life insurance company operationse on which aIl other functional

activities must be securelv based

4. ORGANIZATION OF THE T}IESIS CONTENTS

This section outlines the general plan of the material to follow.

Chapter 2 defines the areas of actuarial operations of a life

insurance company which are of concern in the present research task.

This is followed by a consideration of actuarial information require-

ments in Chapter 3. The characteristics of life insurance record-

keeping operations are reviewed in Chapter 4, with particular reference

to the subject compa-n)'.

Industry developments related to computer trends are discussed

ín Chapter 5, with emphasis on computer hardware, computer software

and support, and the respective influences of hardware and softvrare

on system developments.

The needs of life insurance companies in the area of actuarial

information systems are considered in Chapter 6. Chapter 7, as indicated

previously, deals with the types and objectives of actuarial data

and processes which are of concern Ín this investigation. Chapter B

ís a review of the pertinerrt functions of any data processing system.

Chapter 9 is a broad appraisal of the actuarial informatj.on systcm
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design problem.

Chapt.er 10 outlines the recommended approach to the development

of an actuarial ínformation systern. chapter 1I is an eval-uation of

the proposed approach. Chapter 12 outlines some of the potential

areas of further information system developments which, together

with the reconnnended actuarial approach, enable considerations of

their ultÍmate integration into a management information sysEen.

Chapter 13 is a sunmary and recapitulation of the thesis

contents, and is followed by References, a Bibliography, and Appendix

nraterial to conclude che DresentaÈion.



CHAPTER I]

AREAS OF ACTUAR]AL OPERATIONS

In introducing his consideration of the actuarial work phases

whích can be affected by electronic data processing, Goshay (B) has

stated that therrinfluenc" (of actuaries) extends to every phase of

insurance operatj.ons. Although the v¡ork of the actuary encomPasses

complex mathematical and dynamic-technical consiclerations, much of

this work also involves statistical record-keeping and analysis by

well-defíned and somewhat routine procedures.rl

The contents of this chapter serve to outline and delimit

the areas of actuarial operations which form the basis of this study.

The material is organized under the headings of Head Office, Branch

Offices, PolÍcyholders, Sal-es and Service Reoresentatives. and Legisla-

Èive Bodies.

Fígure 2.1 exhibits these areas as related to the Great-West

Life Assurance Cornpany, and shorvs the communication relationships

by means of the connecting lines and arrows.

Figure 2.2 is an organization chart ât the senior executive

1evel of the Great-llest Life Assurance Company. It indícates the

relatíor-rship of the Actuary (represented by the first box in the bottom

row of the chart) to tÏie President and to the other senior e>(ecutives.

The benefit-provision bi,rsiness operations include individuaL

ii f e insurance, heaJ-Lh coverage, and annuity poli.cies, and group
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FIG. 2.L AREAS OF ACTUARIAL OPERAT]ONS .
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1Ífe insurance, health coverage, and pension contl:acts, together with

the supplementary contracts, rei,atecl to these lines of business.

which arise at the time of benefit maturity or surrender. The

remaÍning portion of this chapter contains rnaterial which may be

more applicable Èo one or some of these business types rather than

to others.

1. HEAD OFFTCE

Heacl 0ffice actuariai operations incluCe activities in which

Èhe actuaría1 rolo ie diroef ,s in the calculation of premium raEes

and dividend scaies, and those in v¡hich the participation is indirect,

as in administrative area calculations of dividends on inclividual in-

force contracts.

In support of the corporaLe marketing activities, the actuarial

operations include the dÍrect involvement in prodr-rct research pertain-

ing to bcnefits and premiums, and in the development of rate books,

dívidend scales, and other sales aid rnaterial containing actuarial

data. The basic cor,cerns in these ¿,rcLuarial operacion areas are that

the premiwn rates be adequate from the company viewpoint, vÍs-a-vis the

benefits being provided, and that the benefit and rate structures and

nrnvr'cínnc ho cn¡rrrrl in rnt-rr¡rr'al ñyiñ^.'^l^r-- _ - rrrçrPrY.

fnsurance premium rates

of assurned rates of mortality,

that apply to the future years

are established initially orr the basis

claim occurrence, interest, and expenses

of the policies. The actual rates
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experienced may coincide with or may differ from the assumptions

inherent in the premium structure. For example, if the actual rates

of moi:tality were double the assumed rates, the premÍums would not

be adequate to support the benefirs provided in the policies and to

provide a corporate profit margin. rt is important to provide the

means of corporate evaluation of actual experÍence as related to

the assumed levels.

rn order to contro I the aclequacy of premiunrs, i t i s necessery

Èo evaluate the results of previous asstrnptions as to the levels of

mortality, health claim, interest, and expense rates, by the performance,

on a periodic basis, of mortality, persistency, gross premium valuation,

and health clairns-versus-premiurns studies. The study resul-ts are then

utilized in establlshing the current assi$ptions to be iricorporaLe¿

in the current rates. rn the development of new products and in the

preparation of premium rates for non-standard benefit provisions,

specÍa1 actuarial techniques, assunptions, and calculations mav be

¡¡ELgÞ5é L V .

the organization of a life insurance company normally involves

Ëhe separation of the direct actuaríal operations from those which

are related to busj.ness in-force record maintenance and data process-

íng. usually, the various rvork elements comprising this second

category are performed in an administration division or departmer-r¿,

while the direct actuarial operations are performed, as the name

implies, jn an actu"rial division or department.
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Actuarial operations are, nevertheless, an Íntegral part of

the corporate administrative work related to business record maintenance

and data processing. The records for specific policies and contracts

contain considerabie amounts of acluarial data pertaining to benefit

descriptions, rate bases, premiun schedules, reserve and non-forfeiture

benefit factors, ancl dividends. Effective actuarial controls are

required to insure the correct assignment of factors to policies, as

well as the proper maintenance of business record information for

actuarial use. This record maintenance responsibility includes,

indirectly, via the administrative ãEêãt the processing and controls

related to the establishment of new business records in the corporate

files of in-force cases; the processing of in-force business for

regula::ly-scheduled activities such as premium bi1ling, dividend

calculations, and contractual benefit and premium changes; and the

processing and controls of policy changes and terminations.

Uses of in-force business record data and of relatecl transaction

activity are required for the purpose of reporting to managemerit on

the corporate actuarial condiiion, including, primarily, the valuati<¡n

of l:'-abilities. This involves the classification and surnrnarization

of actuariai data, including official business amounts of insurance

or annuaiized premiums, together with appropriate statement control

groups (i.e., Canada-United States, state or province, and valuation

basis). The results are meaningful and actionable information state-

ment s . A coiltinuing requirerncnl is thc nu inienance of the suppor:ting
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data detailed records, so as to enable more extensive managemerìt

exploration into statement detaÍ1s, if and rvhen deemed necessary.

Again, in this situation, the statement classification and sunmaríza-

tion r+ork is usually performed in an acrministrative area, with the

actuarial operations area participating indirectly by the establishment

of statement content requirements and controls.

2. BRANCH OFFICES

The primary branch office operations include the servicing

of in-force business, the maintenance of records and informãtion ro

support the servicing function, certain activities pertaining to the

sales of new policies and cont.racts, and, where applicable, special

processing requirements associated with health coverage claims. rn

all of these areas, Èhere are varying degrees of actuarial operatÍon

participation.

rn-force business servicing and the related record-keeping

work involve the use of actuarial clata pertaining to benefit parti.cular:s,

pleniii:;'i pa)'rnenl sL¿Lus, arrti monelary factors sr-rch as roan values,

cash surrender and non-forfeiture values, and dividend accumulations.

These data, and others as well, are required by the branches so that
accurater cornplete, and consiructive repì.ies nra-y i.re given in response

to poLicyirolder requests. rn the event that the data are not present

in the branch files, reference to llead office records may beccme

necessary.
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In the area of marketing support, the branctr office serves as

an effective intermedíary betv¡een the sales representatives and Head

0ffice, and performs such functions as the requesting of premium rates

for non-standard p1ans, the maintenance of branch records on current

marketíng activity, and the receipt of material from Head OffÍce for

policyholder or representative use. The branch office also serves

as a repository of information for sales representative use, in that

more extensive rate book material than ís supplied to each representative

is normally provided to each branch.

In the a::ea of health coverage claíms processing, the_extensive-

ness of the branch office activity depends upon the degree to which

claim adjudication and payment routines are decentralized in the branches

or centraLized in Head Office.

The actuarial operation relationship to the foregoing branch

office activities is indirect, in that the actuarial rules and procedures

are established initially, and then executed by decentralized admini-

strative areas, Apart from the geographical separation of the branches

from Head 0ffice, the indirect actuarial operation relationship is

entirely analogous to that described previously in the consideration

of the Head Office administratiorì environnent. The actuarial responsi^

bility is to insure that the ccrreci actuarial clata are beine cornmunicated,

and that the proper âctuarj.al rules and procedures are being applied.
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3. POL]CY}IOLDERS

As noted in the preceding section, the branch offices and the

sales representatives are extensively involved in an intermediary

role between policyholders and Head office. rn addition, horvsvsr,

there are many situations in rvhich the communication between policy-

holders and Head Office is direct (u.g., premium notices mailed directly

to the policyholders; policyholder premium paymenrs mailed directly to

Head 0ffíce).

In al1 cases, regardless of the path of communication, there is

a flow of informaiion for: action or for record mainLenance purposes;

moreover, much of the information may be actuarial in nat.ure.

The actuarial operations ínvolvement is generally of the indirect

tlpe, with the establishment of actuarial policies and the making of

actuarial decisions in a functionally centralized area, and with the

carryÍng oul of the actuarial rules and procedures in a functiornlly

centraLízed Itead 0ffice administratÍve area dealing with policyholder

cnr.tl'al'lî

4. SALES AND SERVICE REPRESENTATIVES

The acttraria i- requirements of the sa les and service representa-

tives include the acccsri¡irity of information pertaining to plans of

insurance, benefit structures, and schedules of premiums, cash values,

anC non-forfeiture benefit oarticulars. In scme marketing situations,
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Èhe need may arise for new products, special benefits, or unusual

contractual provisions whích necessitate special caiculatíons by or

on behalf of the actuarial area. This circumstance is especially

applicable to the gr-oup line of busirress, in the t.hree areas of life

insurance, health coverages, and pension benefits.

The representatíves are a1-so very much aware of the monetary

implicatiorrs of good and bad persistency of in-force business. The

term rrpersistencytt refers to the degree to which business remaíns

in-force and is not reduced by preventable terminations. Business

once established as in-force is subject to decremental influences

arising from death claims, maturities, contractual terminations,

surrenders, lapses, elections of non-forfeiture benefit options, and

polícy changes. The reductions which are regarded as beyond the

control or influence of the representatives are termed non-preventable,

while those rvhich are deemed to be within the control or influence of

the representatives are classified as preventable. The representatives

and the company have a joint monetary interest in the persistency of

business, as the Íncomes of both are directly affected thereby.

Persistency studies are usually conducted in a Head Office

administratíon area which maintains the in-force and transaction

records. The various analyses, by pian of insurance, insured age

groups, in-force durations, occupations, and sales representative

groups are clefined so as to fulfil the ioint needs of che actueriel

area in the preparatr'-on of persistcncy ínvestigation reports, and of
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the marketing area, in providing a means of performance evaluation,

control, and remedial action basis related to the sales and service

representa tives '

The foregoing considerations of persistency indicate a very

important area of actual:ial operations vrhich can affect or influence

the representati've grouP.

AnotheT area of actuarial support or influence as related t.o

sales operations involves the preparation of sales aid material, for

individual prospects and specific plans of insurance, in which the

financía1 elements of premiums, cash values, dividends, and net gains

or losses are prepared for a number of years. The actuaríal concern

in this resard is that the sales aicls, even though they rnay be prepa.red_ __Þ___ _

in an administrative âr€âr do contain data which are consistent with

the actuarial requirements.

SËi11 another area of actuarial j.nfluence in the present context

involves the use of in-force and related records to prepare lists anà

documents oi policyholders grouped by inconie 1eve1, occupation, anci

plan of insurance, for use as sales and market. leads. The actuarial

influence in this situation is indirect, with proper controls being

exercised over the administrative routines so as to insttre the actuarial

accuracy of the data provided.

In-force business records on each polícy are indispensable to

the representatir¡es, A com¡non cul'rcnt practíce is tc çrepare, at the
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time of issue of each contract, a separate card record, containing

pertinent financial and other data, for representative use. This is

follolved by the preparation of a ne\./ card record whenever a change of

information takes place (..g., address change, dividend declared).

Again, the actuarial concern is that tr," ¿"t" pertaining to cash

values, premium particulars, and dividends are correct ancl therefore

that they are properly controlled.

5. LEGISLATIVE BODIES

nsurance companies are subject to extensive legislation by

federal, state, and provincial governing bodies, for the purposes of

controlling insurance company operations and of assuring Ëhe conformity

of company oPerations and practices to the legal standards established.

corporate balance sheets and staternents of operatíons are prepared

annually and are subrnitted to the various governing authorities for

their analysis anci anpr:ova1. rn additÍon, Ëhe insurance company

records and procedures are subjected to regular rron-premisesr investiga-

tions conducted by government officials every three or four years.

Extensive reports are prepared as a result of these examinations, for

the purposes of reporting to the legislative bodies concerned and of

conrnunicating the resul-ts of the evaluations to the insurance comÞanies.

A substantial proportíon of the information required for these

purposes is actuarial in nature, arrd deals with the offÍcia1 numbers

of policies and anìounts of insurnnca r-nooihor r¿ltl-r the reserve valua tion
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of policy and benefit liabilit:'-es.

The actuarial operations are directly concerned wÍth the prepara-

tion of the final submissions to the goverrìments, and indireclly, by

means of procedure and requirement controls, with the administrative

recoi:d-keeping and processing from which the inforrnation is derived.

In addition, the actuarial concern extends to the area of continued

avaílability of detailed records for each examination period, which

support the annual submissions. This enables the exarniners to probe

ínto statement details when and if deemed necessary, in any selected

lines of business or groups of policies.

The actuarial calculation procedures are subject to examiner

scrutíny to the same degree of detail as are the record-maíntenance

operations¡ so âs to insure the accuracy of the manipulations and to

demonstrate conformity to the legal standards.
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ACTUARIAL INFOR}IATION REOUIREI"ÍENTS

The purpose of this chapter is to outline some of the general

consi<ieratio¡rs associated with actuarial information requiremenLs, in

order to provide another perspective for the research task topic and

its problem areas.

As noted in Chapter 2, an extensive amount of actuarial informa-

tíon is maintained and processed for operational purposes. In addition,

the information is used in classified and summarized forms to províde

appraisals of performance for the corporation as an enti.ty and for the

comPonent functional divisions and lines of business. StiIl further,

the actuarial inforrnation for current and previous business periods are

utilize<l in the development. of projections of possible business environ-

ments for future vears.

In all of these situations, the actuariaI information is used

for decisÍon-making purposes, regardless of the orgar-izaLion levels

at which the various decisions may be made.

The COncenl- nÈ aî ac f rr:r-i.¿l infOrmatiOn system implieS the

integration of the record-keeping and data processing functions of

the various elements which constituLc Ehe actuarial function; ancl the

integ::atiorr of ttre system requiremenis of the operational control,

¡nanagemenC control, and straLegic planning activities related thereto.

According to Rosove (9), this involves a lateral integrarion oi

different functions which are at the same organj.zationr.! levcl, and
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a vertical integration of different levels of the organízational

hi era rchy .

The terminology used to denote the three levels of actuarial

informetion is derived from Anthony (10)r'who has defined each level

as follorvs:

rrOperatíonal control ís the process of assuring that specific

tasks are carried out effectively and efficiently.rl

ttl'lanagement conLrol is the process by which managers assure

that resources are obtained and used effectively ancJ efficiently

in the accomplishment of the organLzationrs objectives.rl

ttsÈrategic planning is the process of deciding on objectives

of the organization, on changes in these objectives, on the

resources used to attain these objectives, arrd on the policies

that a::e tc govern the acquisition, use, and disposition of

these resources.rl

hlith these definitions of terms being aporicable-. Figr.rrq 3,l_

depicts the structure of an actuarial information system, in which the

decísion-making requirements for operational control, management

control, and_sLrategic planning are supported by an integrated data

base. The flow of data is indicated by input and output notations.

Figure 3.2 is a secLionalized view of the actuarial information

strnctirre, to illusLrate the interdependencies of the data base and
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Èhe information requirement levels' Each of the three levels is

supported directly or indireccly by the data base. In three-dinen'

sional geometry, the stability and cohesiveness of a rnultiple-piece,

triangular-shaped solid are dependent upon- anu rrgoodness-of-fittt of

the component parts. In an analogous ln¿lnner, the degree of effective-

ness of an actuarial information system is dependent upon the degree

of correlation beiween the informaLÍon requirements and the supporting

data base.

Head (ll) has noted the problem, in information system develop-

ment, of managementts rrinformation thresholdr" by which he means ihe

levels to which executives may wish to proceeC in the data base in

orcler to have access to the information with the degree of detail

they require. The systems design must be such as to provide the

necessary levels of Ínformation, and Lo permit the changing of those

leveIs easily and,.vithout a complete restructuring or reimplementing

of the system.

This situation is directly applicable to the actuarial inforrna-

tion system problem being considered. The data base must be capable

of supporting the information requirements at alI corporate levels,

and must be adaptable to the changing requirements of those levels,

if a cohesive, stable, and useful actuarial information system ís to

be the result.
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C}IAPTER IV

CHARACTERIST]CS OF THE RECORD-KEEPING OPERATIONS

OF A L]FE INSURANCE COI"ÍPANY

The principal record-keeping operations of a life insurance

company are relaEed to the life insurance, health covei:age, and annuity

and pensíon contracts rvhich are in-force, and to the associated transac-

tion activiry involving new issued business, changes to existing

contracts, and terminations and maturities of contracts and benefits,

in aclciition to in-force business administrative Processes such as

premium billing. This chapter presents some of the more significant

characteristics in Lhese areas of record-keepÍng.

1. DIVERSITY OF DATA

The diversity of data maintaíned is due in part to the magnitude

of the business in-force and associated transaction activity operations,

and in part to the broad array of benefit provisions incorporated there-

in.

Table 4.1 contains statistics pertaining to gross life and annuiËy

business in-force as at the end of. L957' L962, and L967. Tables 4.2

and 4.3 outline some of the principal transaction activity areas for

the years 1957, \962, and 1967 for, respectively, the life and annuity

lines of business.

Table 4.4 contains statistics percaining to acciclent and sick-

ness insurance for the years L957 t 1962, and 1967,
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EX¡'IIBIT A - f{OVEI'IENT OF POLICIES'
EXHIBIT G - I.lOVEÞ1ENÏ OF ÂN¡JUIfIES



TABLE 4"2
GROSS INSURAl.ICE TRÅI'¡SACTiÙßI ÂCTTVITY
FOFr THE YEAf(S 195?r 1962r AND 1967

4.3

le671957 L962

INDIVTDUAL

NEI{ EFFECTED

NO" OF POLTCTES
OFFIC IAL AI'{OUNT

DEATIIS

NO" OF POLICTES
OFFICIAL AMOUNT

¡{ATURITIES

NO" OF POLICTES
OFFTCIAL AMOUNT

LÂPSEST EXPIRIES'
AND SURRENDERS

NO" OF POLICIES
OFFICIAL AI.,1OUNT

GROU P

25 ?164
265¡692¡2¿t2

3¡1lB
LLç252ç644

L t232
2 | 91,5 197 2

l7r87B
LO7 17731297

340
14ó r 5O¿t

L42t9'l 4¡53tt

2 r24O
5r283rll6

132
9t43O

2L193 t ' 
167

21r503
5 272rol3r8ó9

3r419
12¡97Bt74tt

1t742
4r4521749

181921
L59 | 444 r32O

5e5
l13 | 249

245 t956 t 6Ot¡

2 t495
l0rB33rOlr6

290
l8 

' 
l78

49ç973sO'sB

27 ¡ 169
g 433,l¿tge 709

3¡754
L7t686?172

1r856
5 ¡137 ç 479

2I t 4BO
t 2tB rTOO]774

608
'-t2 t B2l

3 4L4t456t131

2t 660
lå,093,751

60?
27 t31l

c t34 t 346 ¡ 42L

NËI.¡ EFFECTEO

NO" OF POLTCIES
NO. OF CERTIFICATES
OFFTCIAL AÞlOUNT

0E A Tr-t s

NO. OF CERTIFTCÂTES
OFF IC I AL AÞIOUNT

LAPSES, EXPIRIES,
ãrtU JUa\^ LrruL^ J

NO" OF PDLICIES
NO" OF CERfIFTCATES
ÛFFICIAL AI.IOUNT

ANNUA!- STÂTEI.iENT AS RESPECTS LIFE INSUR,\I'ICE REQt'IRED
FR0l'{ CÄNÄDiAN COITPANIES' 0EPT. 0F INSURÂl'lCE' OTTÂHA:

EXHIBIT Â - IlO\./EMENT OF Pí]I-ICIES (GRCSSi

SOURC E:
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GROSS êNNUIÏY TRÂ¡'¡SACTfON ÂCTIVITY
TÂBLE ¿¡'"3 FOR THE YEÂRS L957 e L962t ÂND 1967

1957 Le62 19ó 7

INI]tVIDUAL

NEH EFFECTED

N0. oF PO!_ICIES 2t32O lr92l 119ó4
ÄNNUAL PÂytlENT $ Ir551r590 $ 1r628ç641 $ lr9l3ró36

DE A TI-IS

NO. OF POLiCTES
ANNUAL PÀYÈ'IENT

LAPSES, EXPIRIES,
AND SURRENDERS

283 210 298
i 2llr388 $ 2ló1876 S 2551?_51

N0" OF POLICIES l'468 l'80? 2¡?02
ANNU/IL PAYI'îENT $ lr0Olr703 t 9171375 $ lrl2tt668

GROUP

NEI,I EFFECTED

N0" OF POLICI ES 76 l4B 9Þ
N0" oF cERt'iF ICATES 3t646 4ç132 3,39ó
ANNUAL PAY¡IENT $ 71 I02' t05 5 8¡752 ¡454 ç 7 1971 1297

urA | ñ5

NO. OF CERTIFTCÂTES 234 4t2 595
ÂNNUÂL PAYþ]ENT S 1601018 $ 2701962 5 3711439

SETTLEIlENT AND
DTSABILTTY ANNUITIES

NEI{ EFFECTED

N0. oF POLICTES 293 275 ?52
AI'JNUAL PAYHENT $ 231 ¡ 2BB $ 238 | 443 I 271 | 5OB

DEATHS

NO" OF POLICIES 20 ?8 42
ANNUÁL PAYi'iENT $ I'120 $ lj¡6t+3 $ 16'571

EXPIRIES AND SURRENDERS

N0" oF POL I C I ES teo 195 2t3
Àf.ll'IUAL PÀYI4ENT 3 t31'628 $ 188?965 ç 25tr0l7

SOUIìCE: ANNUAL STATE¡iENT AS RESPECTS LIFE INSURÁNCE REQU TRED
FR0tl CANADIAN COl.lPÂNIESe DEPI" OF INSURANCET OTTÂll¡1,:
EXHIBIT G - FIOVEÞiENT 0F É\NNUITIES { GROSS )
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ÂCC TDEI.IT ÀND SICKNESS BUS INESS
TÂBLE ¡r.4 FOR Ti{E YEARS 1957, L96Z¡ ÂND I967

. 1957 1962 I 9ó7

¡ND¡VTDUAL

NO. OF pOLiC¡ES IN 24rTg4(4; 340480f4) 37,898( I I
FORCE DECEMBER 31

NET EÂRNED PREl.l¡Ur.¡S $ lro95ro84(3) 5 2t367r6?4131 6 3r539rOll(2t
NET Il'¡cuRRED cLAII'ls 5 420¡783(3) $ 960rIB0(31 $ lr3oBl1g4lzl

GROUP

NO" OF POLICIES IN t¡oT NOT 4rBO0(l¡
FORCE DECE¡1BER 3L AVATLABLE AVAiLABLE

NO" 0F CERTIFICÀTES NOT NOT 592r27ïlllIN FORCE ÐECEI-1BER 3I AVATI-ABLE ÂVAILABLE

NET EARNED PREfiIUI'1S $ 2l¡791'855(3) i 291613Ì240t,31 i 57'-664ç4Lll2l
NET INCURRED CLAIFlS s lBr39Ve191l3l 6 25t22BrLB6(31 $ 46rCABr31212l

SOURCES: ANNUAL STATEÈTENT REQUIRED FROI.t CANADIAN COI{PANIES
REGISTERED OR LICENSED TO TRANSACT THE BUSINFSS OF
¡NSURÂNCE OTHER TI.IAN L IFE INSURANCE IN CÀNADÂ,
DEPÂRÏflEI,IT OF iNSURA¡,JCEI OTTA},IA:

{1I EXHIEITS 2O AND 2I - ACCIDENT AND STCKNESS TI'¡SURÀNCF
TN ÂND OUT OF CANÂDA

i22 EXfiiB¡1S. iû ir;iû 24 - ÈKÈFiiu¡rs ENu CLÀti{S lN ANf)
OUÏ OF CANADA

(3I STATEMENT ÂND TÂX DEPÂRT',18I.¡T RËCORDS

f4I HEALTH INSURANCE DEPARTI{ENT RECORDS
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Not reflected in the actívity statistics in the preceding

tables are data pel:taining to in-force administrative functions such

as premium billing.

Table 4.5 is an analysis of individual insurance and annuity

contracts and benefits, in v¡hich the numbers of different plan types

by category are presented. Policy differences in durations of

benefits and premÍum-paying periods, and ín series or editions (i.e.,

the r¡ortalíty table and interest rate assumptions used in premium

and value calculations) are not reflected in the plan type statistics.

Group life insurance is primarily of the yearly renewable

term plan, although there are a very few contracts with other plan

types. Group pension contracts are generally custom-designed to

each specÍfic policyholderrs needs, ín terms of benefits and their

relaiionships to annuitant salary schedules, and in terms of the

premium proportions to be paid by the annuitants and by the employers.

AccÍdent and sickness benefits, in both the individual and

the group lÍnes of business, consist of income indemnítv related

losses of work time and expense indemnity related to hospital,

rnedical, and surgical coverages.

The foregoing brief srrrmrnry of business in-force, transaction

activicy, and contract and benefit provisions indicates some of the

reasons for diversity in life insurance compan)¡ record-keeping

^ñôrt 
l- r'nrrc

to



ANALYSTS OF II'IDIVIDUAL INSURAI,ICE ÂND
ANNUITY COI'ITRÀCT fiT.¡D BENEF IT PLAN TYPESTÂBt E 4" 5

CONTRÂC T
EENEF I T DESCR

OR
IPTION

NU14BER OF DI FFERENT
PLÂN OR BENEFIT TYPES (g}

8ÂSIC P0LICtES

LIFE
E N DOI.I¡4 EN T
PET'¡SION AND RETIREI'1FNT INCO¡,IE
TER FI

RETTREI'lENT ANNUITY

¡ N SURAI.lC E AND ANNU I TY R T DE RS

FAHiLY PLAN INSURANCE
FAM ILY PROÌECTI ON
LEVEL TERI'I
HOI"!E SECURI TY
¡TDDIT IoNÞ.L DEPOSIT PR0VI SION

ADDTTIONAL BENTF ITS

}IAIVER AND INCOt4F DTSÂBILITY
ÂCC IDENTAL DEÂTH
DEATH HATVER
GUARANTËËD PURCHASE OPTION

TO TAL

SOURC E :

t*)

32
ll
25
?8

7

3
l0

4
2
2

26
9
()

6

l8l

INDIVIDUAL INSURANCE AND ANNUITY DATÅ PROCESSIT.IG
SYSTEIl¡ DATA DEFIhII T IÛN I'iåi.IUAI-? PLAN CODES"

DT FFERENCES I N BENEF IT AND PREI.l IUI{ DURÂT TONS ÂRE
NOT REFLECTED IN THÊSE STÂTISTICS
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2. VOLUMES OF RECORDS AND DATA

Sorrre neasures of the volumes of records and data were Dresented

in the prececling section in tire considerations of numbers of policies

and certificates.

Another indication of the large volumes of records and data

which are maÍntained in a life insurance companyts record-keepíng

activities is presented in Table 4.6. In it, the measurement units,

the numbers of units, the nurnbers of characters per unit, and the file

sizes are shown for the computer-based systems for individual insurance

and annuity, group life and health insurance, and group pension

contracts. Also shown is the file size for the American Dental

Associatíon policy (a special group contract providing life insurance

coverage for Association members). In all cases, the file contents

shown constitute the in-force records only, and make no provision for

supplementary file-" conlaining transaction activity details or business

sunrnaries.

Still another demonstrat.ion of the volumes of records and data

may be presented by reference to the operatíons of geographically-

sepârate branch offices for sales, policyholder services, and health

claims processing. fn all of these situations, an adequate level of

record-keeping has been found necessary so as to support effectively

the needs of the area. To a lesser extentr solrre decentraLízed files

of data ín visual forrn are maintained in some Head Office deparinents,



SYSTEI'Í

I:rdividual Insurance and AnnuíLy

Group Life and Ilealth Insurance

G::o up Pensíon

American Dental Association

TASLE 4.6
ANALYSÏS OF

FOR BUS]NESS
COMPI.NER-BASED SYSTEM MASTER FTLE STZES

IN-FORCE AS AT SEPTEMBER 30. 1968

MEASIIREI'fiNI
UN]T

Po lÍcy

Po I Ícy

Policy

Certificate

NUMBER

OF UNÏTS

450, 000

5,000

1, 500

3 5, 000

CHARACTERS
PER UNTT

s00

10,000

16, 400

232

Sour:ce: Mr. H. S. Saunders, Manager,
Conrputer Services, Personal

FILE SÏZE
(NUI,ßER OF CHARACTERS)-

225,000,000

50, 000, 000

tL Ánn rìno¿IrvvV, Vv

g,120r000

Programming and
Conrnuni ca tion.

N

\o
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although the trend i'rr thÍs regard

data into the computer files ancl

visua 1 records.

is to íncorporate the requireci

to dispense with the separate

3. RANGE AND SCOPE OF PROCESSING ACTIVITTES

some indications were given pertaining to the range and scope

of processing activities, by way of the transaction statistics in the

ínitíal section cf this chapter, as contained in Tables 4.2 and 4.3.

A more detailed preserrtation of the major processing activity

dimensíon is contained in TabLe 4.7. rn it, the annual transaction

volumes are shown for the individual insurance and annuity, group life

and health insurance, group pension, and American Dental Association

computer systems. The purpose of tbe ta-ble is to shorv that Ëhe

annual processing volumes are very large, particularly in the indivi-

dual insurance and annuity and group lÍfe and health systems. More

èxtensive breakdowns of data, such as the numbers of characters Der

transaction and the distribution of transactions throughout a year,

were considered for inclusion in the table; they '^'s¡s not incorporated,

however, as they were not regarcled as sí_gnificantly contributory to

the thesis topic and development. Such information is fundamental,

however, in computer operations and administration, in idcntifying
ItboLtlenecksrr and peak peri.ods, for use in scheduling and resource

a1l0catr'ons.
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TA.BLE 4"7

TRANSACT TON DESCRT PTTON

BUS INE SS ADDED

C HANGE S

FUNDS RECE IVED

FUN0S lì¡ITHDRÅi,lli

SPECiÂL PAYIlENT PROCESSING

TERH INÂÏ i Oi!S

REQUESTS FOR TNFOP.14ATI ON

ANNUi\I- TR¡.NSÁCTION VOLUMES BY
SYSTEÈI AS AT SEPTEI.lBER 3O, I96B

ANNUÂL TRANSACTION VOLUiIE BY SYSTEH

INDIVIDUAL
I NSURANCE
AND ÂNhIU I TY

SYSTE I,1

GROUP
L I FE ÂND GRÛUP
HEALTH PENS TON
SYSÏEf,I SYSIEI.{

ÂI.lERICAN
D[NT A L

ASSOCTATTOI.,I
SYS T F F.I

50r000

300,000

675,000

25e 000

175r000

35r000

325,000

l50r00c)

loor000

75,000

N" AO

N" A"

ll0rooo

40,000

20? B0c)

37 t 4OO

18r200

I6 ? 100

N.A.

I9r200

3?_ r 500

3r 500

15r000

ó0, 000

N. A.

N. A.

400

I r 20O

¡\i. A. llnT !ñh¡ ta:â: -ItU¡ ATILIL'IDLC IU IN¿J LII\tr UF öU5TNts55"

SOURC E: HR" H" S" SÅUhIDERS
SERVICES, PERSONÂL

, t"tÂNAGERT pR0GRAt4tlING ÂND C0t¡purER
COþ1I'lUNICATION.
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In addiEion to the computer system records and processing

requirements, there are numerous supplementary record-keeping opera-

tions throughout the Head Office departmenls and branch offices. In

a1l situations, the files are maintained and used in order to supply

data on specific policies for specific purposes, as required by other

departments, branch offices, field representatives, policyholders,

auditors, governmelrt examÍners, and corporate management personnel.

In effect, the nature of life insurance products and services results

in t.he reccr"cl-keeping and associated data processing âctivities as

being the primary corporate data base. This contrasts Eo the manufactur-

ing situation, in which the inventories of tangÍble goods, together

with associated record-keeping and data processing, are the principal

areas of concern.

4. HTSTORICAL RECORD REQUIREMENTS AND USES

Insurance record maintenance recuÍrements involve an extensive

element of historical data, in addition to current status information.

There are several important reasons for this.

The long-term nature cf insurance contracts necessitates Lhe

mainËenance of adequaÈe corporate historical- lecords on individual

nnl r' ,- r'oc r'n ^rrìo- f n nrnr¡j rl^ --f g¡qncC SCUi. CeS f Or infOfma tiOn f eqUeStS

by policyholders, beneficiaries, estate execuLors, field represenlatives,

and govelnment examination commÍttees. The pri.ncipal areas of historical

data needs invol-ve the benefit and other financial amounts, premiun-
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paying statuses, and beueficiary designations, for purposes of verifying

the financial aspects oí historical administrative processing" An

additional area of primary concern to government examiners invol'ves

the classificaticn of business in-force into groupings for 1íability

valuation purposes, and the calculaticns oÏ the reserves to be held for

these groups. The reason for this requirement is to enable verification

of the adequacy of corporate reserves, as related to the established

governmental standards for insurance company liability valuations.

other forms of historical data, such as the recorcrs of all of the

rnailing addresses that policyholders may have had since the ínceptions

of thef r contracts , are much less signif:'.cant.

The historical records, in addÍtion to those pertaining t.o

current status, must be people-inclependent; in other words, the records

must be capable of proviciing Èhe necessary data even though a1l the

original participants in the contract may have changed. The information

inquiries may originace from beneficiaries or esÈate executors rather

than from the insureds, and may be processed by changing personnel Ín

the insurance company. Tn effect, this means that the records musL be

c:omplete within themselves, and not be dependent upon supplementary

personal knowledge on the part of company staff members. The records

must also be practically accessible"

In the administration of in-fcrce business, situations are en-

countered in ¡vhich policyholders request changes in the policy contractual

terms Pertaining to benefits and associated prerniums, rvith the changes
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to be effective at some point-of-time in the past. This is particularly

pertínent to the group life and heaLth insurance line of business, in

which changes of benefits may be back-dated, partly because of the time

periods ínvolved in negotiating the changes among the employer (the

poticyholder), the employees (the certificateholders), and the

insurance company. Backdated policy changes may also be negotiated

in individual insurance pol.ícies. Examples of this Lype are the chang-

ing of policy contractual benefits subsequent to the policy issue date,

but with the changed status being effective from the issue date; a

decision to alter or reverse a previous policy change as at the effective

date of that change; anc the reinstatement of a policy as at the date

of terminaticn.

In all retroactíve changes, the final resulting stat.uses of the

policies must be the same as if the changes had been made on, rather

than subsequent to, the effective dates. This requires the reversal

of premiur.ns, dividends, and claims which may have been paid on the-

original policy basis during the period between the change effective

ciace and the current time; the changi.ng of the policy terms from the

orígina1 to the revised basis; and the updatÍng of the revised record

to reflect premÍums, dívidends, and claims pertaÍning to the period

bet'øeerr the chanoo ofFua:, -ivo ¡fate and the present.

The records must contain suffícient data to enable the accuraEe

processing of aclninistrative activities pertaining to retroactive

changes.
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Historical records are also utilízed extensively in corporate

business analysis and evaluation. The establishment of premium rates

to be charged for policy benefit provisions involves the making of

assumptions as to anticípated mortality rates, expense 1eve1s, interest

rates, and, for health coverages, the claims experience. Periodic

sÈudíes of actual corporate experience, using historical records, are

necessary in order to evaluate the original assunptions and, where

indicated, to make changes in the assumptions so as to make them more

realistic and representative. Mortality investigations, gross premium

valuations, and persistency analyses are some of the specific studies

which are conducted in the individual life insurance line of business.

The yearly-renewable-term nature of group life and health insurance

implies an annual analysís of each policy, in which premíums, claims,

conmissíons, and expenses are correlated to determine the profit-or-

loss experience and to assist in tha cat-t-ino nF revised rates, where

indicated, for the next policy year.

A closely related use of historical records involves the analysis

ot ciata so ãs to deveiop meanÍngtul bases for projections into the

future. Trends in new business, busÍness in-force, and transaction

activity, as related to numbers of policies, âmounts of insurance,

and annuaLízed prerniums can be particulariy useiui.

An important historical and current record-keeping aspect

involves the degree of detail to which the informatíon is maintained.

The sunurnrization of data results in the destruction of some of the



4.16

detailed characteristics. fn the event that the surûnarized data indicate

areas or sÍtuations of considerable interest. or concern, it musi be

. possible to investigate the details supporting the summarized data, so

as to determine the fundamental causes of the situations at the

appropriate action-taking 1evel. This point was made in a more general

way in Chapter 3, in reference to information system developments and

problems as analyzed by Head (11)" Its importance must be stressed

nevertheless by repetition in the present context, in that the historical

records must be retained in sufficient detail, for adequately long periods

. of time, and in practically usable form, so as to support the infonnation

requirements at all corporate levels.

5. ÏNCREASED COMPLEXITY OF PRODUCTS

The complexity of insurance company products has been increasing

ín recent years as the result of new coverage developments to meet

the changing buyer needs. The custom-taíloring of benefits, premiums,

and other contractual provisions for specific policies is a cofiûlon

feature of group life, health, and pension busir¡ess. Moreove::, the

development of a new jro,luct to replace a previous one results in

an increase in the complexity of business ín-force adminislrative

procedures' as there lvill be some policies issued on the former benefit

basis that are still in-force and ivhich must be dealt with as required,

even though the benefit structures nìay no longer be available for nerv

business policy issues.
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Table 4.8 is a sr.rrunary of the more significant increments to

the complexity of individual insurance, annuity, and health busíness,

for the per:íod L957-f968. Tables 4.9 and 4.10 are similar summaries

dealing with, respectÍvely, the group life and health and group pension

lines of business. A1l three tables cleal with the specÍfic subject

company.

Tt is thereby apparent that the insurance products, together

with their adminj.strative requirements, have become more cornplex

during the per:iod of review.

As one example, rr'ith reference to the individual j-nsurance

line of business, there have been changes in the dividend options

available lo policyhcl-clers, as noted in Table 4,8 as item 2 ín L95'/

and item 4 in 1963. The introductions of these nerv dÍviclend optÍ.ons

have conplicated the dividend processing routines. New act.uarial

tables are required for the one-year term insurance rates. New

processing logic is necessary to identify the extended range of

opt-ions available and to perfor¡r tbe r:equíred c-". 1cul:ti.c::s for c:ch.

Finally, additional policy information must be maintained, so as to

enable the accurate processing of death clainis and inquiries as they

arise" The principal impact of the developments citeci in th.is example

ís Ín the operai-ional routines of aclninistrative record-keeping and

processing, rather than ín the area of senior rnanagement decision-making.

NeverLireless, there are a.ssocieted management matters involved, such

as the decisi.olts as to the prodtrcts to offer and the rates to be charged.



TABL E 4. B

4.lB

¡NCREI'{ENTS TO THE COHPLEXITY OF INDIVIDUÅL
INSURAf.,iCEe rliJi{UITYT Âf,lD HFÀLTH BUSIT'IESS

FOR THË PERIOD 1957-I968

FAI.lII-Y PLAI.¡ LIFE INSURD.¡ICE ( TI-tERE CÀN BE DEÂTH
ES TI-IÀT REÞ1ATN IN FORCE)"

DIVIDEND OPTION.(Ë,; ONE_YEAR TER14 INSURANcF oF
CÂSH VALUE ÀT THE END OF THF POLICY YEAR"

THE REGISTERED REì iRET"IENT SAVTNGS PLI¡NS"

t 957

t.

2.

3"

TNTRODUCTION OF
CLAI|IS ON POLICI

INTRODUCT ION OF
ATIOUNT UP TO THE

I NTRODUCI IOÌ'I OF

t:::
I. INTRODUCTION OF THE TIAUTOPAY'¡ I=lETHOD OF PÂYING ÞîONTHLY

PREI.lIUI,IS fTHE CO14PANY OBT,lINS ÂUTHORIZATIONS TO DRÄI./ CHESUES
EACH I.IONTH AGAII.¡ST THã PAYTJRSI CHECKING ACCOUNTSi THE BÂNKS
ARE AUTHORIZED TO HONOR THESE CHEQUESi THE CHESUES SERVE AS
PREI,iIUI{ RECEIFTS; IIO PREI{iU¡i NOTTCES ARE REQUIRED)"

2. INTRÛDUCTION CF NEþi HEALTH INSURANCE PORTFÛLIO, INCLUDING LEVEL
PREMIU¡{S' GP.ADED COI''lþllSSIOf'lS¡ COiÍBINED LIFE ÂND HEALTH ÂppLICA-
TIONS' ÂND NON-CÅt'JCELLÂBLE At'¡D 13UARA¡'¡TEED RFNEIIABLE BENEFITS.

3. INTRODUCTION OF PROVTNCIAL HOSPITÂL SERVICES ÂCTS IN CANÂDA,
þIITH RESULTING CH^NGES IN HOSPTTAL EXPENSE POLICIES"

4. EXTENSION OF GROUP CONVERSION PLANS"

t:::
I. ENACTHE¡IT OF CANADA ESTATE TAX ACT

THEREUNDER.

t:::
1" REVISION T]F IiIEDICAL EXPENSE PLI\NS.

Af{D SUBSEQUENT REGULATIONS

¡ 7V I

---;. 
INTRoDucrIoN oF THE pÀyHENT oF DTvIDENDs By Â DIr-FERENT scÂLE
TO POLICIES ISSUËD UI{DER U"S"A" PEf,¡SION TRUSTS /\ND TN VARIOUS
TAX-SHELTERED CATECORIES? EVEN ÂFTER pOL ICy LJITHDRAI¡IALS FROtl
THE PENSION TRUSTS"

L962

l" T NTRODUCT TON OI:
ÀN ALTERI'lAT f VE

I NTI{ODUCT ION OF

USE ÛF SINGLE PP.E14TUÞI tI"II.lEDIATE ÀNNUiTY RATES AS
TO CONTRACTUIlL SETTI..E¡lENT OPTIONS"

OFFiCE OVERiIËÂD EXPCNSE PLAN I-OR HEALI'H INSURANCE.?."



lÂBLE 4.8 (C0NTrD)

I¡,ICREI.{E¡]TS TO THE COI.{PI-E
INSLIR/itiCEc ANNUITY, AND

FOR THE PERIOD

4.L9

XITY OF II'lDIVTDUÂL
HEALTH BUSINESS
1957-1968

L963

CHANGE IN THE BASIS OF CALCULATTf.JG Í.ION-ANNUAL PREIIIUFt LOÂDTNGS,
FRTI't A STRÂIGHT PERCENTÂGE TD A PERCENTAGE PLUS A FLAT CHÀRGE.

INTROOUCTION OF RENEI{AL COÌi¡,IISST'OI,I PÂY¡.IENTS ON Â BULK BASTS.

IhlrRoDUcr I0N oF THE l-i'-.-7 HHoLE LIFE I¡tsuRÂNcE pLAl,tr HITt-r ÂTIEN-
DANï Col'1¡iISSIoN AND VoLUr.ìE C0¡'iPLICÁIiûi{S IN THE FIRStT F0URTH¡
ÂND SEVENTH POLfCY YEARS. TIIE INSURANJCE A¡lOUNT REI.lAIl,I LEVEL FORLIFE. THF PREþIIUI.IS FI]R THE FIRST TO TI-{TRD AND FOURTH TO STXTI{
POL !cY YEARS ARE 50u /xND z5g REspEcrIvELy oF THE pREt4Iur.ts F0R
THE SEVENTH AND SUBSEQUENT POLICY YEARS.

TT,¡TRODUCT ION OF DIVTDEND oPTIoF¡ (F} ¡ oNE-YEAR TER},{ TNsURANcF TJF
¡114OI,NT UP TO $3OO PER THOUSÊ.ND OF TNTTiÂL INSURÂNCE ÂþìOT'NT.

ADDI T ION OF TAXPAYER I DENT I F ICÄTI ON NUI.IBERS AS PART OF INCOME
TAX REPORTING PROCËDURES

INTRODUCTION OF ALBERTÂ Þ1EDiCÂL PLAN BY ALBFRTA GOVERNHENT.

t::1

::::
I. ÂDDITION OF ÈIORE COMPLICATED PROCEDURES FOR REPORTING ESTATE

AND TNHERITAI.¡CE TAX INFORiIÂTION TO FEDERALI PROVINCIALI AND
STATE AUTHORITIES.

2. t,NDERI'JRITING LT¡4ITS At4ENDED IN CONSIDERATION OF U.S.A. SOCIÂL
SECURITY BENEFITS"

3. INTRODUCTlON OF IEINIÏIÂL BENEFITII RIOERS FOR INTEGRAÏING
DTSABILTTY INCOI"lE I'ITIH U"S"Â" SOCIÄL SECIJRITY BENEFITS.

4. RFViSION OF U"S"Â" HE^LTH pRfHIUt4 RÂrES ¡Nltì ¡tCl.l-CA¡lCEt-t-¡.BLE
PLANS.

t"

2"

3.

4.

5"

ó"

1966

I. INTRODUCT TON
Ol'l IN-F0RCE

l::l
¡. REVI S IOI.,I OF

2" I NTRODUCT ION

OF HEDICARE IN U"S"À"C h.IITH COFIPLICÂTING EFFFCTS
HEALfH COVERÂGE BUSINESS"

U"S"Â" H[DICAL EXPENSE PLANS.

OF HOSP ITAL I''JCOI.IE POLTCY.
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It'!cREi.iEf.¡Ts TO ït-tF coiîpLE
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FOR THE PERIOD
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XiÏY OF INDTVIDUAL
HEAI-ii-i BUS I¡{ËSS
1957-1968

1968

1O CURRENT CAN,(DIAN
FOL ICYHOLDERS ON

CONTTI'!UTNG

FEDERAL BUDGET
I eG¡\lNS¡ t UNDEtI

PROPOSÀLS FOR TAXTNG CANÂDfÂN
POLICIES.

I " INCREASI¡]G USE OF LOAN VALUES ON POLICIES I.ITTH HiGH EARLY YEARcASH vÁLUËs fE.c"¡ NAXI¡lull sEcuRITylr þtITH RESULTING coerpLIcA-
TIONS TN THE PREi,.iTUI.l BILLiNG PROCESS"

2- INc0itE TÀx RËporìTIr\¡G FoR INTEREST 0¡J DIVIDEND FuNDS, pREf.iluM
SUSPÊI,iSE ÂCCOUNT f:UNDST ÂND ADVANCE PRFI,liUI.l PAYHENTS, I.JITH
ÂDDTTIONS TO THE RECORD-KEEPII.IG PROBLEIiS ( INCLUDING BRINGf NG
THE TÀXÀ8LE ÂI,îOUNTS TOGETHER BY IÑDiVIDUÀL i.

7" TRANSFERS OF POLTCIES FROô APPROVED PENSTON] PLÄNS TO REGISTFRED
RET Ii{EIlENT SÂVI I,¡GS STATUS.

4" TNTRODUCT IoN oF I 'L0CKED IN0 ¡ BENEFITS UNDER ONTARI0 ÂND QUEBECPFNSÏON PORTô.BILITY PF{OVISIONS¡ !JITH RESULTING COI.TPLICATED
cHANGES IN RESPEcT oF covEF(AGEs oN INSUREDs TJITH pEt{sI0N pLANS.

5 " TRÂNSFERS OF RÊG I STERED RET IRE14ENT SA.V I NGS PLAI{S FRO¡,I ONE
CARRIER TO ANOTHER"

6" EFFECTS OF TER'''I TNSURANCE DIVIDEND OPTIONS NN POLICIES SUBJECTln trl .{T tvToÀ no Â1rr ¿Tf nat rvrñ:. L^'f\H u¡\ Av.Ar¡urr rÃ¡ä¡ì i-'iìÊ¡iIUn¡5; Ãa\¡ij tjN poLICIES t"JiiH
STÂNDARD PREMIUþ1 RÂTES' FOR t.IHTCH THF ¡NSURABILITY IS FOUND TO
H/\VE DETERII]RÂTED h'FIFN RESUESTS TO CHANGE THE DIVI DEI,ID OPTtrONS
TO A TËRIi INSURANCE FORI..I ARE I.1ADE"

7. PENSION TRUSIS FUNDED BY ORD" LIFE PLUS AUXILIARY FUND DEPOSITS.

8" REGISÌERED POL IC TES I SSUED TO DEFER TÊ,X ON PENS TONS PAY/\BLE TO
FOR¡1ER CTVIL SERVÂNTS AND EX-I{EI.{BERS OF îHE ÂR14ED FORCES.

9. ADJUSTI'lENI OF TERI'î POLTCTES TO CO¡{PLY }.IITH THE CAI.'|ADIAN LEGIS-
LATION CONCERNTNG THF DEDUCTIBILTTY OF TER14 PREIIIU¡4S A5
BLIS INESS EXPENSES"

IO. GENERAL DEVËLOPI'iENT ÛF MORE COfiPLI CATED OI.JNERSHI P AND CONTROL
SITUATTONS PERTATNTIvG TO LIFE INSIJRANcE PoLIcTEs,

I.1. Ii.{CREASE IN REQUESTS FOR INCCI.lE TAX CÀLCULATIONS BY POLICY-
HOLDERS' SO THAT IHE'/ CAN DETERIl{ÍNE l'HE BEST COURSE OF ACTIONT0 FoLL0tt IN RELÄTIor,r ro AVTlILABLE p0LIcy BENEFITS.

L2" INCRE,{SE IN REQUESTS FOR ÂN¡IUiI-Y SËTTLEIìENTS EASED O¡.I INIEG-RÀl"ION fJITH 0LD trGË SECUR¡TY BEi.,tEFITS"

1'1R. R. B" PEI{¡iYCOOKI DIRECTORg INDIVTDIJAL TNSURÂNCE
ADHINI STRATION, PERSONAL COI.I¡IUNICATION"

SOURC E :
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INCREÈlENTS TO THE CO¡îPLEX I TY OF GROUP L I FE
TABLE 4.9 AND HEÂI-TI-{ BUSTHESS FOR THE PERTOD T95?_1968

1957

l" EXI ENSION 0F LIFE tNSURAI.ICE f'íAXIllu11 At¡OUNTS, RESULTING IN LÀRcE
BENEFIT CLTlSS SCHEDULES At'lD EXCESS LIFE INSURANCE PRCICESSING"

2" I NTRODUCT ION OF FlAJOR I{ED ICAL COVER¡.GE "

3" INTRODUCTION OF COI'1PREI{ÊNSIVE T{EALTH INSURANCE COVERAGE, I"IITH
I.{TDE FLEXIBILTTY TN PLAN TYPES A¡ID COFlPLICI\TIONS TN COIl}.IISSION
HÂNOL TNG.

l95E

I . I NTRODUCT ION OF GOVËRN¡iENT HÛSP IIÁL I ZAT T TJN "

2. USE OF REC I PROCAL I NCURRED CLAI þIS RESERVE AGREEi'lENTS "

3" ÂDDTTION OF HEALTH INSURÂNCE CONVERSION PRTVTLEGE"

4. It'IPLE14ENTATION OF REV¡SED ¡ TACTIVII-Y INCREtTSEt s C0f'1t¡ISStON¡ P.U!-FSr
RESULTING fN COf'IPLEXlTIES IN Cû'lii'IiSSION ÂDr-IINISTRATIoN OF LÂRGE
CASES "

5. II'¡TRODUCTION OF RELAI-IVE VALUE SURGICAL, ANAESTHFSIA, AND DIAG-
NOSTIC SCHEDULES.

t:::
I. INTRODUCTION OF U.S" hJELFARE DISCLOSURE LEGISLATIOI!.

I 9óO

I. PREDOI"lTNANT INCREASE IN TRANSFER BUSI[IESSI RESUIRTNG DUPLTCATION
OF THE FOR¡lER CÂRRI ER ! S CONTRACT.

2. INTRODUCT ION OF ÈlONTHLY I NCOI-18 TNSURANCE 4NIJ OF EXCESS ÈlONTHLY
INCOME INSIIRAI-JCF.

3" INTRODUCTION OF ÏHE CLÀi|þ1S FLUCTUATION RESERVE CONCEPT To LEVÉL
EXPER IENCE FLUCTUATIONS"

4. USE OF CONTRACT_REI.lTSSABLE PREI.lTUFl ARRANGEMENTS "

5. CoF{f'lE¡lcEttENT 0F IsSUE ot-l Â GRoUP BtTSIS oF GRoUp HHûLE LIFE¡
l0-PAY LiFÊr ÂND SI¡JGLE PRElliU14 LIFE It\¡SURANCE. 0FTEN THIS CALLS
FOR INTEGRATIO¡i I.JITI.I PLÀNS INVOLVING EI{PLOYEE PURCHASES OF
PÂTD-UP UNiTS"
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rÂBLE 4.e rco,'¡ï0D) åil3^fiËïlH ;3'illErS'låh'+,il'oE[,3å'iåri]i5.,

l"l
I. EXTEI'ISIOI'J OF THE USE OF ABSOLUTE ASSIGNIìÊI,ITS ON LIFF INSURANCF.

2" II.¡TRODUCTIO¡I OF SEPÂRÂTE COÞ1IIíSSToNING PRAcT!cES oN I.JONTHLY
I NC O14E I N SUR AI.¡C E "

L962

l' usE oF Núî'J-l'IEDIcAL uNDEí(l{RITihtc TFCHNIQUES FoR EXcESs t-rFE INSU-RANcE ¿xND ExcESS ¡4oNTHLy INcoi,jE INSURANCE co\¡ERAGES.

2" INTRCIDUCT ION OF PROVINC TAL FEE SCHEDTJ'.ES ,1¡JD KEY PI-ANS FOR.HEALTtl INSURANCE"

3. TNTRODUCT ION OF ' I HYBR JDI I COI,Ihf I SS IO'{ SCÀI-ES"

4" INTRODUCT iON OF TNTEREST EARÀIING TAX REPORTS OI{ FI.,'NDS ON DEPOSIT.

t:::
l9ó rr

T. RAPIDLY CHANGING STATE LEGISLATION AND EXTENSION II.JÏO ÅREASSUCH hS p^RA*MEDICAL SERViCES"

2. INTRODUCT ION OF ! IDENTALCAREB ¡ COVERIlGE, TO6ETI-.IER 1,II"IH SFPA.R.AîE
CO¡rFI I SS ION I I.IG PRÄCT ¡ CES "

3" USE OF DEPOSTT ADMTNISTRATIÛN FUNDED TËRilTNÂL PURCHÂSE PLAI\SFOR RETIRED BENEFITS"

4. INTRODUCTION OF LTFE INSURANCE þíHTCH IS INTÊGRATED I/tTH PENSIT}NBENEF IT PLANS' THE LIFE INSURANCE BEING Â FUf,tCTf Or,t 0F THE pROS-
PECTIVE PENSTON LESS THE ACCU¡1IJLÂTED DEÂIH BENEf:iT UNDER THEPENSIÛi,{ PLAN"

l9ó 5

:.- i{0Dii¡tii tt cû-LrÅ0¡NÀ'tiuh¡ 0F tìENEFITS pRovISIoNS"

2" INTR0DUCT lor'¡ oF SURGICAL BRE,xKTT-rR0ufi1 BENEFTT"

3" TNTRODUC,TION OF F,lOVTNG HAJOR FlEDICAL EEI,IEFIT.

4 " I NTRODUCT TD¡,I OF POSL T NG ÂND STBP_T OSS TECHNI QUE S TO LF\/FL
FXP6q !ENcE !:LUCTU¡.rt0NS, pARTICuLiTRLy oi,¡ EEFu¡,¡û cÁsEs.

5" REF INEIíEN'I' OF RETEI,.ITTON iECH¡.¡IQUES {8.G. g II.iTERIST Af.LOI.IA¡,JCE ONINCURRED CLAT¡.1S RESERVES) 
"

6" P'EVISIoN cF GR0UP 0vERRIDtNG iccrijttlssloN) BASIS To ENABLE sEpA-RÂTI0N By S/rLES OFF ICE "
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II.ICREiIEf.JTS TO THE CDI.lPLEXTTY OF GROUF L IFETÀBLE 4"9 (CONTSD} Ai'{D HEÂLTH B,USTI,¡ESS rOE-iHE PERICD I957_I968

I 966

t. I NTRUDUCT ION OF U" S" r,tEDIC/r,RE FOR THE ÂGED.

2. INTEGRATION OF CO_ORDINATION OF BENEFITS þIITH F{EDICARE.

3. INTRODUCT ION OF I ITOTA!-CARE8 I COVËRÂGE.

4. INTEGRATfON OF I4ONTI.ILY iNCOI.íE II,¡SURAT.JCE ¡,JIT'H THE U.S.A. SOCIÂLSECURITY ÂND THE CAi.¡ADA PENSION PLANS

5" PARTICIPÂTiON IN IHE U"S.A" SERVICEI.lENIS GR.OUP LIFE TNSURANCE(SEGLII PLAN? I.JITH ¡TS COI,IVERSION CO¡rPL ICATiONS.

6. II.ITR'ODUCTION OF VARIABLE BENEFITS IIHICH ARE A DIRECT FUNCTINN OFEÂRN¡ NGS"

7n INTRUDUcT IoN 0F f4ot'trHLy INcoÌ"1E INSuRANcc coNvEp.sIoilr pRIvILEGE.

1967

l" INTRoDUcricN oF orN0 GAIN - No L0ss! ! pRovrsIoNS.

?" COHIlENCE¡4ENI OF I¡{TRODUCTIOI,I OF I.lEDICARE IN CANADA"

3. COþIHENCEI"iET{T OF 1{IDOI"Já S AND CHTLDRENO S LTFE INSURAI.ICE PLANS.

t:::
I. REFINEI.IENT OF OVERDUE PRE¡.IIUf{ TECHNISUES"

2. INTRODUCT ION OF SPECIÂL SERVTCE ÁLLI]iIÉ.NCES AI.JD EXPENSE ALLOhJ-ÂNCES FOR CERTAIN AGENTS AND BRCf(ËP.S.

3. INTRoDUcTI0N oF GRoup fJHoLE LIFE INSURANcE ténoup oRDrNARyl.

SOURCE: I-1R. A" E" DACK, DIRECTÛRI GROUP INSURANCE ÂDFITNIS-
TRAT TON, PERSOf{AL COFTHUNICAl'I ON"



4,24

TNCRENET.¡TS 'I'O THË COIIPLEX ITY OF GROUP
TÂBLE 4"TO PEI,]STON ÛUSTIIESS f-OR TI-IE PERTOD Iç57-19ó8

!:::

195 B

I" BEGINNING OF A TREND îO THE COhIVERSION OF LÂRGE GROUP ANNUIÏY
CÀSES TO A DEPOSI T AD¡iI hII STRAITON BÂSI S.

t:::
I " INTRoDUcT ioN oF r'JELF/.\RE DI scLnsuRE ACT I N THE u,s. A.

I 9ó0

I" DEVELOPITENT OF A NEhI I.îONËY DEPCJSiT ADÊ.lTNISTRATIÚN CNNIRACT.

2. INTRODUCT IOl.I OF THE NEI,J ¡'1ONEY IlETHOD OF CREDIT¡NG INTEREST NN
GROUP ÂNNUiTY (ÂS OPPOSED TO DEPOSIT ADI,IINISTRAIIONI CONTRTlCTS.

l96t

L962

I " DEVELOPI-IENT OF THE TAX SHELTERED GROUP ANI.JU T TY CONTRÂCT .

2. INTRODUCTION OF NEW BASTC GROUP ÁNNUITY RATES AND RELATFDIIDJSCOUNITI TECHNTQUE BÅSED ONI SIZE OF PREI.lIUM.

3" CHÂNGE IN RESERVE VALUATION BASTS"

l.:'l
1. DEVELOPI"lENT OF TERIlII'IAL FU¡,IDED GROUP ANI,IUITY PRODUCT.

2. INTRODUCT I0N 0F SPECIAL AGENTST CotIPENSÂTION BASTS FOR TÁX
SHELTERED GROUP AIlNUITY BUSiNESS"

t:::
I. ESTÂBLTSHI{ENT OF CANÀDIAN SEGREGATED EQUITY FUI,ID.
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INCREFlEIITS TO THE CO¡4PLEX ITY CF GROUPTABLE rr" 10 (coNTçD¡ PENsIoN BusINESS FoR THE pERIoD 1957-1968

1965'

1" CHA¡IGE IN HEIi{OD OF ALLOCÄTTI{G GROUP OVERRIOING (COI{I.lISSICNI
TO EI.{ABLE SPL I T BY SÂLES OFF ICE.

2" ENÀcr''IENT 0F PENSIûN BEttEFITS LEGIsLATtoN IN oNTARI0"

3" CHANGE IN RESERVE VALU,âTION BASTS.

t:::
I. INTRODUCT ION OF CANADA PENS TON PLÂN ¡ ANI] RFSULT ING CHANGES ,TNBENEFIT FORI.lULAE IN GFIEÂT-I.'EST LTFE POLICIES I.JHICH NFCESSTTATED

CHANGES IN CONTRACTS AND ADI-ITNiSTRÂTION METHODS.

2. DËVFLOPI4ENT OF GROUP PENS TON COHPUl-ER SYSTEI.,ì.

3" OEVELCPf.{EI.{T OF GROUP RETIREI.IENT ANNUITY COI,ITRACT.

4. DEVELOPI.iENT OF GUARANTEED PENSION FUND CONTRACT.

5. ENACTFlENT OF PENSION BENEFIIS LEGISLATION IN QUEBEC.

6" ESTABLISHt"IENT oF cANr\DIÂN sEcREGATED pR{lpERty FuND.

7" CHÂNGE IN RESERVE VALUÂTTON BASIS.

l^967

I" ENACTMENT OF PENSION FUNO LEGISLATIOI,J TN ALBERTA.

2" CHÂNGE IN RFSERVE VALUATTON BASIS.

196 B

i. DEVELOPI4ENT OF VARiABLE ANNUITY PRODUCT FOR USE IN THE TÂX
SHELTERED 11ÂRKET TN THE U" S"A"

2- DEvELoPI'IENT oF A SPEcIAL PLAN FoR RETIRFD sFRVIcEHEN.

3" ENAcTI'IENT oF PENSIoN BENËFITs LEcISLATIoN tN sAsKÀTcHE[,,rAN.

4. ENACTMENT OF FEDERAL PEþISTON BENEFITS LEGISLATIoN.

SOURCE; I-IR" I-]. J" HUÛSONr DIP.ECIOR¡ GROUP PENSION AD14INIS-
TRÄITON, PERSONAL COI4I"IUNICATION.
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As a second exalple, rvith reference to the Group Lífe and Health

insurance business, there has been an increasl'-ng degree of involvement

of governmerrts in health insurance. This is shorvn by the contents of

Table 4.9, and in particular by item 1 in 1958, item 2 in 1962, item I

in !964, ítems I and 4 ín 1966, and item 2 in L967. The effecrs of

these developments have been to necessitate company changes in existing

products and the development of new products, so as to provide effective

r'nÊaor¡ r-r'nn ^r l'lenef it structures with those provided by governmentaL¿.¿eeõrs

agencÍ.es, and to extend the potential range of business opportunities.

The direct impact of these changes has extended throughout the corporate

operations, and has affect.ed not only the administrative systems

but also management decisions as to the corporate direction to follow

ín the nature and content of product developments.

The trend in complexity increase for the 1957-1968 period, as

illustrated by the contents of Tables 4.8, 4.9, and 4.L0, suggests

that a trend of at least similar proportions may well be experienced

ín the corresponding period now cormnencing.

6. INCREASING ]NVOLVEMENT OF GOVER.MÍENTAL BODIES

The increasing ínvolvement of goverr¡mental bodies in the

operatíons of a life insurance company, and the resulting effects

upon theír record-keeping operations, are due to trvo principal r:easons.

The increasing conrplexity of insurance products and of associated

a<iministratíve practj.ces necessítates more work on the part of govern-
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mental groups and the use of more extensive basic daia in order to

verify the corporate state-of-affairs vis-a-vis the legislative

standards. The growEh in business ín-force and in the related

actuarial reserves also contributes to the extensiveness of required

governmental examinatiot-ìs of corporate actuarial records.

Table 4.11 is a sumnary of the number of reserve line entries

and the net reserve liabilities as of rhe 1957, L962, and !967 year-

ends. The data are related to insurance, annuity, and pensiorr busíness,

and demonstrate the growth in total and in the participating and non-

participating accounts as well. A similar table for health insurance

reserve groupings cannol be prepared because of the clifferent narllre

of the valuation nethods. As an indication of groroth in health

insurance in the present context, however, the L<¡t.ai health account

Iiabilities in all countries, as at the end of. L957, 1962, and 1967

were shown in the Dominion Annual statement Liability Exhibits as,

respectively, $9,520r085, ç2Lr8I2r055, and 939 194L,470.

A current product development which adds considerably to the

business complexity involves the entry into the variable annuity

markel. As the name implies, the annuity benefits are not set a.t

fixed do1lar amounts in the contracts; rather, they are variable

and are dependent in part upon the marlcet values of the securities

which are maintained to support the contractual obLigations. A

consequence of chis business development is the necessity to conform

Ëo thc conditions and regulatiorrs laid dor,,¡n by the securities an<l



TABLE 4. I T

NUitB ER OF
LTABTLTTTE

RESERVE L INE ENTRT ES ¡.ND
S AS ,1T THE El,tD OF L957 ?

4.28

ÏHE NEÏ RESERVE
1962¡ AND l9ó?.

t 957 L962 !.96 ?

NUHBER OF RESERVE
L INE Ef'ITRI ES

PARTTCIPATING ACCOUNT

NON-PÂRTIC TPÁTING ACCOUNT

TOTAL

NET RESERVE LIÄBILITY

72

T¿

L+4

$ 3ó6¡ l77e 106

$ I51 ¡ o7B ¡450

$ 5t7 ¡255ç556

PARTTCIPATING

NON-PÂRTIC IPÁ,7

TOT AL

SOURC E :

ACCOUi\T

ING ACCOUI\T

$ 415 r232r8L6

g 2+Le326" 593

s 716 e559?4A9

108

lo4

212

$ 609r591y699

$ 369 eO62ç 126

S 978j6c:3j825

89

96

tB5

Af.l¡IUAL STiTTE¡ÍENT i\S RESPECTS t_ IFE
FROf'l CANADIAI'¡ COl.!PÂNIEST DFPT" OF

EXHIBIT I5 _ VALUATION SUI,lI,IARY

IÀ!qt!På¡lrtr PFcl!r Tntrn
Il,¡SURANCET OT'l frllA:
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Exchange cornmission. Record-keeping activities required to support

thi s sta ternent a rea are mat eri.a 1ly a f f ected.

rn addition to the governmental information requirements

pertaining to assets, liabilities, income, disbursements, and taxation,

there is a furthor siøni fie:nf f¡¡¡p¿ct of governmental activítieS on

insurance company operations. This is caused by direct competition

in the industry, as the result of government-sponsored social security,

pension, nledical coverage, and federal employee life insurance benefits.

The effects of this competitive activity on Iife insurance company

oPerations are to remove some of the benefits from corporate markets

and to require the development of new products which can be integrated

!úith fedei:al programs. The design of products which are to be so

integrated with plans initiated elservhere tha t a,ye. lhernselves su:l ject

Èo legislative changes, rather than the design of a totally-integrated

and controlled benefit package, invariably leads to complications in

benefit provisions and record-keeping activities of the insurance

cornpanies. Avoidance of coverage duplications and omissions is an

Ímportani factor in this regard.

7. INDUSTRY GROI,IT'I{

ïn section I of this chapter, the growth in corporate business

in-force betrveen 1957 and L967 was demonstrated. The purpose of this

section is to put- the corporate grorvth into some perspective by out-

lining the growth which has taken place in the life insurance industrv
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in Canada and Uníted States during the same period.

Table 4.12 sunrnarízes the insurance industry business in-force

in ca¡ada and united states as at the end of. 1957, 1962, and 1967.

Table 4.13 is a similar analysis of nerv ,nru.urr." busÍness purchased.

during 1957, 1962, and L967.

8. RISING OPERATIONAL COSTS

During the last ten years, there has been a continuous increase

in operational costs. Some of the increase is due to Lhe inflationary

situations in both Canadian and American economies, with the attendant

decreases in dollar purchasing po\^rer. oLher contributory factors

include the Íncreasing complexity of products and services and the

continually-increasing involvement of governmental bodies in insurance

matters. Finally and undoubtedly most significant is the factor of

business growth.

There are rnany different methods whereby rising operational

costs nray be demonstrat.ed. Since it is not the purpose of thjs section

to outline extensive evidence in support of t.he rising cost observa-

tions, a limited sunmary of selected components has been prepared.

Table 4'14 outlines expenses and unit costs of operations by line of

business for the years 1957, L962, and 1967. Continuecl and significant

groivths are incÌicated in the unit costs as rvell as in the aggregate

costs themselves "



TABLE /r" L Z

INSURÂNCE iNDUSTRY BUSINESS TN FORCE
UI.iITËD ST,lTES AS ÂT TI-IE ËI{D OF L957C

4,3I

II{ CANADA AND
L9621 AND 1967

{000y000 0HITTED)

I 957 L962 I e67

INSURANCE - AI.IOUNTS

C ÂNA DA

INDIVIDUAL
GROU P
T NDUSTR T ÀL

TOTAL

UNITED STATES

INDI VI DUITL
GROU P

I NDU STR T AL
CREOIT

IOTAL

ANNU I TY - ÂNNU,X!- PhYflEltlT

22 ¡ 324
9r l6r¡
tr599

33, 087

264s678
133?794
40, 139
l9, 748

458 ? 359

57
441
l5

519

592
Le478

lB3

2 r253

33 r 317
l8 r 0/+9

867

52 t233

389e 150
209rl7B

39r638
3B ,01 I

675 ,91 -l

47 ¡ 666
36 j 44+

ó95

B4 ! 805

$ 582? 565
391, 089

39 1?.I5
óó, 952

1r079i821

92
925

22

1r039

844
3r2lÌ

311

4¡366

nr
IN

Cf\NADA

INDIVIDUAL
GR OUP
SUPPL E14ENÏARY COI,¡TRACTS

TOTAL

UN T TED STATES

I¡{DTVIDUAL
GíìO U Ê

SUPPL EI'IENTÂRY CONTR ÂC1S

TOTAL

SOUR.C ES ; r^N^nlAN n^TA

UN I TED STÅTES
¡ NFORIIAT I ON

CA,l'lÂDI A¡l L IFE I NSUR,lNCE FtrCTS, FUEL I SriE{l
THE CÁNADTAN LIFE INSURANCE ASSOCTAIION,
19 59 ' 1.9ó7 f AND 196 8 .

LIFË INSURÂNCE FÂCT BOOKI PUBLTSHED BY
THE INSTTTUTE OF LIEE INSURANCEI I968.

65
783

IB

Bóó

569
2¡L69

252

2r990



TABLE 4"I3
I NSUR¡.¡.!CE I¡JDUSTRY ¡IEI.J
PURCHASED DURING I957,

INSURANCE BUSINESS
L962t A¡iD l9ó7"

196 2

4.32

t 9ó7

(000,000 0t"tITTED)

195 7

C AN ADA

INDIVIDUAL

GROUP

T NDUS TR I AL

TTITAL

UNITED STATES

INDTVIDUAL

GROUP

INDUSTRIAL

TOTÂ L

SOURC ES : CANADI AN DATA

UNITED STÀTES
I NFORI"iAT I ON

3rB6l

1r005

13

4r939

45 j 6i5

1413?_5

6 ¡766

66 t726

CANADI ÂN LIFE
THE CANITDTAN L

1967 AND t96B "

L TFE INSURANCE
THË INSTITUTE

I NSURANCE FACTS I PUBL I SIIED
fFE INSURANCE ASSOCIATION,

FACT BOOKI PUBLISHED BY
OF LIFE INSURANCE, I968"

4 o 42P'

L,583

ló

6çO27

56 r 998

15 ,533

7 ,046

?a - q77

7,005

3131 6

l0

l0, 391

6 94có99

36r7óI

1r15?

t ! ¿.n _ ..- I ?

BY
IN



ÏABLE 4. I4
EXPENSFS ÂND UNIT COSTS OF
L INF OF BUSINESS FOR 1957,

4.33

OPERAT IONS BY
I962r AND 1967

Le57 t962 I 967

INDIVIDUAL

TOTAL GENERAL EXPENSES(
IN FORCE (END OF YEAR}:

NO" OF POLICIES 121
EXPENSE - PER POLTCY

GROUP LIFE TNSURANCE

TOTÄL E XPEN SE S

IN FORCE (END OF YEAR):
NO. OF POLICTES
NO. OF CERTIF TCATES(4)

EXPENSE - PER POLICY
- PER CERTIF ICATE

GROUP HEALTH INSURANCE f 5 I

TOTAL EXPENSES

GROUP PEhISIONS

TOTÂL EXPTNSES
IN FORCE (END OF YEAR}:

NO" OF POLICIES
NO. OF CERTIF fCATES ( 4) ( 6 ¡

EXPENSE _ PER POLICY
- PER CERTIFICATE

t t3) g 73+1425 $ lr

rt I 2r36Lt493

483 e3L2
$ 4"89

3r450r59c

483 g 570
7 "L4

4?552r096

487 s 602
9 "34

2,l23r9B6

41399
634t67?J
482.83

3 "35

t3l

I r 85B
3¿:9 ¡4L7

(3t
| 3l

f3t

7641L60

3rB0l
49 2r 145

20I.04
1"55

C 2r078r034 s 4,210t562

7 40 ,471

!r512
86r686

380
38r938

$ (3) $
(3)

759
ó0,285
967"ól t
I2.IB

Ir15l"ll
2CJ" 0B

(T) EXCLUDING EXPENSES OF ACQUISITIONl SELECTION? POLICY VALUA_
TIONI ADVERTISTNG? RÂTE OETERHT$!ATION ETC. T REINSURÂNCE, CON-
SERVÂTION AND COIiPANY CONTRIBIJJ IONS TN AGENTS' PENSION FIJNDS.

l2) IhIcLUDING INDIVIDUAL LIFE AND HEALIH INSTJRANCE AND TNDIVIDUÁL,
SETTLE|t'lENî' AND DISABILITY ÂNNUITIES (SFE TÂBLES 4"1 ANO ¿¡"41 .

I3I DATA FOR T957 ARE NOI SHOI,íN WHERE T NTJICATEDI ÂS THE BÅSI S OF
EXPENSE ÂLLOCAT I ON I,IAS |\tÀRKEDLY DI FFERENT FPCI"{ THE B,\SES FUR
I962 ÂND I.967, COI.IPAR I SO¡JS I,'ITH 1957 DATA F{OULD TI-iEREFORE
NOT BE TOO HFÁN I tiGFUL

(4} NUI-lBER OF CERTIFICÂTES IF THE NUHSER UNDER SHÂP.ED GROUPS IS
COUNTED ON A PRO RATA BASIS"

í5; Ii'¡ FûRCË ûÂîÀ NOï SäilüN' AS i¡OSi GRtìUp polIcIES COFITAINING
HEALTH COVERAGES ALSO CONTÂIN LIFE TNSURANCE BENEFiTS.
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EXPEl,,¡SES Â¡,lD U¡!IT C0STS OF OPERfr,ì-i0t'tS By
TABLE 4"t4 (CoNT¡Dl LINE OF BUSIT,tESS FOR 195?, t962e ÂND 1967

(6I NUI'IßER OF CERTTFÌCÂTES INCLUDES DEFERRED AND VESTED BENEFTTS.

SOURCES: ÈIR " J" N" CLAYTON, I.I¡XNÂGER? EXPEI{SE ACCOUI.IT f N6, PERSONAL
cûHt.1uN I CÂTt ON,

ÁNNUÂL STATEIIE¡.IT AS RESPECTS LIFE INSURANCE REQUTRFD
FROI{ CANADTAN COI-tPANIESI DEPT" OF TNSURÂNCE¡ OTT4I]A:

EXHIBIT A _ FIOVElfENT OF POLICIES fGROSSI
EXHIBIT G - FiOVËI'iENT OF ANFIUTTIES IGROSS }
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9. COMPUTER USAGE

The use of computers for various corporate <iata processing

activities has continuously increased during the past decade.

One indication of this grorvth environmenf- merz ha or'rron hy

reference to computer acguisitíons. Table 4.15 is a sumnary of the

principal components and the related purchase costs of computer equip-

ment acquire<i since 1958. The internal and direct access storage

capac:ltri es are also shown, to provide a broad basis for processing

por^7er comparisons.

The IBM 650 computer üras initially used on a regularly-scheduled

basis to process a punched-card file of about 1r000r000 punched cards,

representing individual insurance and annuity in-force busiüess, Ío'-

Ëhe valuation of reserves and calcul.ations of dividend informatÍon.

In addition, closely-related operations were similarly processed for

transaction activity affecting the in-force file. Other functions for

which the TBM 650 computer was used included premium billing, cournision

accounting, death claims. mortality investigations. oolicy loans.

rate books, nìiscellaneous rate calcr¡lations, dividend scales, and

actuarial conrnutation function calculations for the individual

insurance and annuity line or' business; pension calculations ancl

bill-ing, annuity rate books, and cornrnuiation function calcr-rlations for

the group function; morlgage accounting and interest table calculations

for the investment operatÍons; and premíum billing and commissj_on
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COI.íPUTER COI.!POT.IEI,IT ÂCQUT S TT IONS AND
TABLE 4. t5 PURCH¡{5E C0STS FOR T}-lE PERIOD 1958-t968

I NTERNAL ÂNT)

DIRECT A,CCESS
STORAGE

DAT'E PUA.CHÅS E
COI'IPUTER DESCRIPTION PURCHÂSED PRICE TYPE CAPACTTY(I I

IBr.t ó50 - cARD.-oRIENTED l2l SEpT"¡196t 6 tOOr00o DRUtl 20,OOO p

IBþ1 l40l' þ{ITH ONE CARD RE¡lD- JULY¡ 19ó2 $ 3ó5e0OO C0RF 4,000 p
PUNCIìC ONE PRTNTER, AND FOUR
TAPE ORIVES

IBl,| 7070, tiITH sIX TApE DRMS DEC. ¡ !962 S 1;C23r0OO CORE loo,ooo p

IBt4 360/50, l./ITH 0NE CARD READ- HARCH¡1967 $ l¡06r¿,000 c0RE 256f OOO I
PUNCHg ONE PR JNTER, AND OI'IE
TAPE DRi VE

ONE DISK SÏORÀGE UNIT 123L4) ÈIAYI L967 S 374¡OOO DISK ZOOTOOOIOOO B
AND ÌI.JO TAPE DRI VES

oNE DATA CELL l?32L1 AND OftE JÅN., 1968 S 2531000 2321 4OOr00orooo B
PR I NTER

(I} P DENOTES POSITIONSS EÀCH OF I{HfCII CONTAINING Oi{E NUÞlERICAL
DIGIT OF INFOR¡4ATION. AN ALPHABFTTC CHARACIER REQUTRËS TI.fO
CORE STORAGE POSI T I ONS "

B DENOTES BYTES. A BYTE CÀN C0NTAIN ONÊ ALPf{ABETIC CHAR¡lCTFR
OR TI'JO NUI.IERiCAL DTGITS.

I2I THE ó50 IdAS RENTED FRO14 ?'lARCH I T958 TO SFPTEÌ'IBER C I96I.. THF
PURCHASE PRICE OF A NEI,J 650 }JÂS 6 2O1IOOO.

SOURCE: T1R. J" O" PAP.SONAGEI OTP.ECTORT CO¡.tPUTER SYSTEI.iS AND
SERVICES, PEP.SONAL COI,iI,IUNICATIONT VIA DEPi\RTI.IENTAL
þJORK-PAPERS.
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accounting. for indivÍdual health business (12).

The initial application processed on the IBM 7070 and IBM 1401

computers was a consolidated functions record-keeping system for indivi-

dual insurance ancl annuity policies. This system became operational on

Januar! L, L964, and incorporated the dividend accounting, valuation,

premiun billing and accounting, policy loan, and connnission accounrinø

functÍons into a consolidated processíng and file maintenance systern,

using an integrated file concept. one of the effects of this system

was to reduce the amoit¡rt of data processing being done on the IBM 650

computer, thereby relegating it to a secondary, support role.

Another system of significant dimension that r.¡as implemented

using the TBM 7070 computer involved the processing of group pension

business for valuation and statistical purposes. The files and

processes were integrated with the group pension billing system which

then utirized puncheci carrls and the rBI'I 650 compurer.

Major system changes ín both the individual insurance and group

ponsic;: si'stenìs on the rBì"r 707c cúiii¡.ri,iLer were ru.rde in i9ó7.

The IBM System/360 Model 50 computer \^ras first used Lo rnaintain

and process a system for the Anerican Dental Association group policy.

The system became operational ín December, Lg67, and ínvolves bilting,

accounting, statistical, and fÍ1e control functions.

A systen to process a consolidated fíle of group life ancl health
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insurance policy and cerlificate records became operational in }farch,

1968, using the IBM System/360 Model 50 computer. This constirutes

Èhe first step in the plan of a dírect-access-storage-oriented system

for the consolidated record-keeping an,J processing of group business

pol:i.cies and certif icates.

New IBM System/360 Model 50 computer systems are currently

being developed for varíable annuities, for individual health valuaLion

and statistical processing, and for life insurance progranmr'.ng (thís

last item, a marketing service aid).

10. TECHN]CAL NATURE OF ACTUAR]AL DATA

Actuarial data are essentj.ally technical in nature, because of

the pr:iniary concern wíth the mathematical aspects of Iife insurance

company operations. The fundamental el-ements pertaining to insurance

and other benefits include rates of interest, mortality, persistency,

and claim occurrence, as rvell as expense margins. The calculation

processes used to develop schedules of premiums and benefits are based

on assunptions perta:'-níng to these elements. The mai ntelrânce nf

business in-force records necessitates further extensive involvement

with technical, actuarial matLels, including valuations of liabilities,

provisions of cash surrender, loan, and non-forfeiture benefit values,

and a 1 loca tions ancl ca lcula tions o f dividends and experi ence ref ur-icls .

System corrsideratÍons must include a proper and effective recogni-

tion of the techirical aspects of the funciicrnal area under invesLigaLion.



CHAPTER V

TNDUSTRY DEVELOPMENTS RELATED TO COMPTNER TRENDS

This chapter outlines some of the developments rvhich have taken

place or aïe occurring in the insurance industry, re.l-ated to or caused

by trends in the computer equipment and sof tr^rare support areas. The

purpose is to give added perspective to the corporate environment of

which the actuarial infornution system ís an important componenL.

Consideration is first gÍven to computer hardware developments

and t::ends. This Ís followed by a review of computer softwa::e and

support capabilj,ties. Finally, the two areas, of computer hardware

and software, are dealt'¡ith jointly in an analysis of their present

and poLential impacts on insurance sysLem developrnents.

I. COMPUTER HARDI,IARE DEVELOPMENTS

The computer hardrvare technclogy has

its inception by continuous improvements in

access speeds, and unit costs.

been characterized from

data storage capacities,

Tab le 5. I

internal ccmputer

sunma rizes the

storage sizes

trends which have

and access speeds

È^l-^- ^1^^^ -:-
LdNgII PIéLg I¡¡

betrveen 1949 and 1965.

reduced betrveen 1960The unit costs

and i965 bv as much as

ç^- ^^--^ ^F^'^ô^tu! uvLç ùLvLd6g

95"/" of the 1960

have been

leveI.

Table 5.2

of core slorage,

outlines some

in tems of ca

of ttre current

nani Frr ¡tt¡'l a

genera I characteri stics

time, and cost per bit.



5.2
TREIiDS Il¡ IllTERi,,lÂL COIiPUTER ST0R/rGE SIZIS

TÂBLE 5" 1 ÂND i:CCISS SPEEDS tiETliEEN l9¿¡e A¡tD t9t 5

DÄTE STO RÄG E f'l¡ri1[

1949 EûSÂC tiEl-iORY ( ELECTTìCI.IIC 0I SCRETE t7r/r08 t0O0
SEQUINTiÂL AUï0i1/iiIC C0l.lF,UTeR]

¡NTERI.IAL ACCESS SPFFIJ
STOt(iiGE (8iTSl lN ¡1ÌCR0SFC0¡'l0S

I949 CRT 14ETiORY f IIILLIAIIS)

1952 CORE I¡J I.IIIIRLI{IND I

I 964 CORE I N C DC 6{,00

1965 CORE tN IBil 360/67

NOT AVAiLÉ.BLE

32'768

7,860,000

2 tO9-t ¡ I 52 TO
16 177 

-r 
r 216

20

l2

0.3

0"3

SOURCE: I rTl-lE Cl{hLLE¡JGE Ot- TllE C0ÞIPUTFR Ul'It_ll'y, t ' D.F. p^p.t(HILL,
ÂDDISOhI-lll:SLEY PUBLISHITiG C0lrPANYr 196ój PP. 28-29"



TABLE 5"2

CRITERION

CÁPACI TY PER UNTT TN BI TS

CYCLE T TI.lE IN FlICROSECÛNDS

COST PER BIT

SOURC E: I ¡ ÏHE CHALLENGE OF
ADD I SON-I.JE SL EY PUB!-

HIGH SPEED
CORE SIORÂGE

uP T0 1r000r000

DOHN TO 0.5

$o.25 TO $0.50

lHE CO¡4PUÎER UTILITY,
T SHI NG COÈtPANY, I9ó6S

CURrìENT GEI',lERÂL
TSTICS OF CORE

C HARAC T ER _
S TOR /\GE

q?

I¡ODER ATE S PE ED
CORE STORAGE

uP TO 10r000r000

4T08

$0"03 To 0.05

I! D"F. PÄRK}JILL,
PAGE 29"
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The increase in capital costs of computer purchasing was

demonstrated in part Í.n Chapter 4, Table 4.15, in which the price

of the IBI'Í 650, of $1001000 (or $207r000 on ¿ rt¡sçrr basis) is contrasted

with prices of $1r388,000 for the IBM 7070-1401 complex, and $1,691r000

for the presently-configured IBM System/360 Model 50 computer. The

capi.tal cost increase in the computer industry may be further stressed

by noting that the purchase prices for an IBM System/360 ì{odel 85

computer range from $4.5 to $10 million, wíth the price of a system

with two million bytes of core storage being aboul $7.5 nillion (13).

Notwithstanding the increasing capital costs of computer acquisi-

tions, there have been significant reductions in the cost per unit of

processing po\ver. As stated by Parsonage (14), the perforrrlance factors,

whích measure the relaiíve po-uentiai of tliree c(ìmñr,¡-êT .lr cqi fi caLionsr

as published by the Life Office Management Association, are I for an

IBM 650r 20 for an IBM tape-oriented 7070, and 72 for an IBM random-

access-oriented System/360 Model 50. The typical purchase costs of,

respectively, $225r000, $1r400r000, and $1,800,000 produce relative

performance-cost factors of 1, 3. ancl 9. Thrrc rho of f cc tir¡eness of

the computer acquisition unit cost has increased 9-fold bet'..reen the

IBM 650 and the IBM System/360 Model 50.

Another demonstration of the increase in user computer por'rer

as related to costs is gi.ven by Parkhill (f5), in a tabl-e in which

processing and cost units are presented for several computers of

,â: cc ^--^^,gtl!c(cl¡L 5a;1 c5.
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PROCESSING AÞ,¡D COST UNITS OF
TÂBLE 5"3 SEVERAL REPRESET.JTATIVE COI4PUTERS

NUiIB ER OF COST 1 O COIIP T L F
INSTfiUCTlONS COST PER IOO FORTRAN

I"IÂCHI NE IYPE PER SECOND SECOND STATEþ1EhITS

I8r"r 704

I Bl4 7090

cDc 3ó00

cDc ó600

40,000 50. 04

1501000 $0.09

+00 ? 000 $0. 0B

3r000e000 $0. 16

st6.80

$ 1"40

3 0.50

s 0.10

SOURCE: ' 'THE CHALLENGE CF THE COI-iPUTER UTILITY.I I D.F. PARKHILLI
ÂDDISON_I,JESLEY PUBLTSHING COI,lPANYI I966I PÂGE T37"
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The developments which have taken place in the range of

peripheral devices that can be attached to central processing units

aret perhaps, even more signifÍcant than the changes in the compurers

themselves.

Random access storage devices and uses have solved the serious

problems of serial-file processing required for magnetic tape files,

and have enabled the practical use of data files in an ron-linen inouirv

and processíng mode. The current cost-advantage of magnetic tape over

random access devices necessitates a careful evaluation of the benefits

of each method so as to insure the maximum return on the invested costs.

Table 5.4 outlines the trends which have taken place in random

access mass memory síze and average access speed during the period

L9s6-1965.

rd readers, card punches, and printers have been characterized

by significant íncreases in processing speeds, with representative

rates beÍng 800 cards, 250 cards, and ll0o lines per minute. of greater

Ímportance in the input-output pe,riphei:a I devj,ce 
.Ayeâ 

; ho-.rs..rs¡, 4=u

the diversities of units which can nor¡¡ be considered for practical use.

Data for use as computer input may orÍginate directly from people

by way of Lypervriter keyboards, right pens, diar devices, voice, switches,

pictorial represeniations. physiological factors, key-sets, and touch-

tone telephones. Machine-oriented data input sources incl,ude nagnetic

tape, magnetic cards, optical character readers, paper cape reaclers,
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TRENDS I N RANDOi,I ACCESS HASS ¡4ETIORY SÌZE AND
TABLE 5"4 ÂVERÄGE ACCESS SPEED BETI-JEEN T956 AND I965"

YEAR NAþìE CONCEPT

AV ER ÂGE
ÂccESs

CAPACIÌY * SPEED {<*

1956 BURR0UGHS 0ÂTA FILE I.lAGNETIC TApE L00pS 2OO,O00g0OO C 14 SECS"

I956 CLEVITE ITAPE DRUiI' I.¡IDE TAPE OF I28 2OO,OOO,OOO B 5.5 SECS.
TRACI(S, I.iOVED OVER
A Lz.INCI{ DRUFî

1956 IBI'I RAHÂC ROTATING DISKS 5r000,OOO C 0.5 SFCS"

L957 UNIVAc FILE c0l'lPUTER DRUI'îS ( l0l l'800¡000 C t7.6 MS"

1958 RÂNDEX DRUi'1 DRUt'l 7¡000s000 c 385 HS"
f RE¡1 T NGTON-RAND I

1964 IBI't 23II DISt( DISK ST0R^GE T¡25or000 C 87"5 fis"
STORAGE UN I T

1965 I8I.I 23I4 DTP.ECT DI SK STORAGE - EIGHT 233f 40BI OOO C 87.5 I.1S"
ACCESS STORAGE UNITS OF 29SI7óCOOO
FACIL ITY CHARACTER CAPAC I TY

l9ó5 IBI'l 2321 DATA CELL Þ1ÂGNETIC STR¡pS Ir.t 400,000,000 C 0"5 sEcs"
CELLS

+ C - CHARÂCTERS
B - BTTS

*+ MS - I.l TLL T SECONDS

SOURCES: ¡ ITHE CHAL¡-ENGE OF THE COIIPUTER UTILITY,I T D"F" PARKI.IILL?
åDDI53t': "ijESLEy i'uSLISl-i;¡Jc cc:',lt Åi,iyi !.î3ú, pp. 3L-32"
t ¡ IBI'l SYSTEM/360 COFìPONENT DËSCRI PT IOI'lS - ?314 D IRECT
ACCESS STORAGE FACILITY .OOOTIt TEH SYSTETlS REFERENCF
LIBRARY, FORI{ A26-3599-2, pÂGE 4 AND PAGE ll.
II IB¡.I SYSTE¡'î/360 COÞìPOI.,IE¡.IT DESCRIPTTONS " 23t.7
DisK sroRÂGE DRIVEg 2321 DÁTA CELL DRIVEç ..c- o ! |
TB}4 SYSTEI.lS REFERET.{CE LIBRARY, FORIí A26-5988_3?
PP" 35 AND 44"



magnetic disks, magnetic drums, computer memories, and analog-to-digital

conversíon units.

^^**"+^- output for direct use by people may be produced byvu¡¡rPuLc!

printers, pictorial representations, typewriters, audio-response

devices, plotters, and graphical anci character displays. Computer

output for machine use may be produced by card punches, magnetic tapes,

magnetic cards, paper tape punches, magnetic disks, magnetic drums,

computer memories, and digital-to-analog conversion units.

Table 5.5 contains monthly rental charges and speeds of

representative input and output conìputer devices. Of necessity, the

data are approximate. Rental charges are heavily dependent on the

number of units and the required hardrvare control units. Speeds are

dependent on the number of uniÈs, the degree of contention of the units

for processing time, and the processíng capabilities and speeds of

the central processing units.

The developments of optical character readers, keyboard and

videt-scr:een inp':t. ar.l eltput rler¡ices, and tel-eprocessing anC cn-. 1-ine

terminals warrant additional comments. The data ürere obtained in

discussions with Mr. R. K. Pearce. International Business Machines

Company Limited.

Optical character readers enable the direct transfer of person-

readable character:s and synbols from the cÒntaining documcnts to

computer-processable storage, without the necessity of an intcrmediate



5,9

TABLE 5.5 I'IONTHLY RENTAL C}IARGES AND SPEEDS OF REPRESENTATIVE
DEV]CESINPUT AND OUTPUT CO}IPUTER

ïBM 1017 Paper Tape

IBM 2740 Typewrirer

fnput and Output

IBM Systen/360 Model
Coniputer lufemory

50 4,263
(for 128,000 posi-
t ions )

o, f J /
(for 233 rniLlion
bytes )

Input

Light Pen, attached to an
ïBM 2760 Optical Image Unir

IBM 1287 Oprical Characrer
Reader

I'fonthly Renta I
vrr@ I l<ç

¿¿J

2 ,900

150- 180

2s0-300

4,000

700

130-230

7Bs

I,385

b u-ð5

1,100

240

Speeg

14.8 char./sec.

33,000 char./min.

1r000 char. fsec.

Up to 66.7 char./sec.

z m]-crosec. ac.cess

87.5 ms. access

8.6 ms access

Up to 180,000 byres/sec.

2 ,600 char. f sec.

1,000 cards/min. (read)
300 cards/min. (punch)

300 char. /sec.

Not determinable

84r000 char./sec.

120 char.fsec.

Reader

Keyboard

rB¡,t 2314
Storage

ïBM 2301
Storage

IBM 2401

rBM, 2260

rBÞf 2540

OutpgF

IBM 7770

rBì't 185 ó

IBt'| 2250
(gra ph ica

rBt"f 1018

Magnetic Disk

Magnetic Drum

Magnetic Tape Unit

Visual Display Unir

Card Read/Punch

Audio-Response Unit

Anaiog 0utpuc Terminai

Display Unit
1 plotter )

Paper Tape Punch

Unit
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TABIE 5.5 (CONT'D) I"IONTHLY RENTAL CHARGES AND SPEEDS OF REPRESENTATIVE
ÏNPUT AND OUTPUT CO},IPUTER DEV]CES

Unit
Monthly Rental

îL.^--^v rr4 r ÈiE Speed

Output (Conttd)

IBM 1403 Printer (high speed) $ 1,040 1,100 lines/minure

IBI'I 1053 Printer (typewriter
format )

105 l4.B char . fsec.

sou_rces: (1) Office Automation, a series of papers on varÍous aspecEs
of the topic, PublÍshed by 0A Business Publications, Inc.,
Elmhurst. I11.

(2) Ifr. R. K. Pearce, International Business Machines Company
Limited, personal communication.



key-punching opera tion.

5.11

This capability can reduce input preparation

costs and error frequencies.

The keyboard and video-screen input and output devices have the

effect of making the computer capabilities a por^rerful extension of the

userls own work capacíties. The man-machine linkages, in which the

human pl:ocesses and decisions are ínterleaved with high-speed, complex

computer processíng under human controls and direction, enable problem-

solving ar¡d calculation work to be done Ín a rtree I -rirnorr retha¡ ¡þ¿¡

a batched or scheduled operational mode. For applications in which the

time intervals between compuLer request (input) and computer response

(output) are very important, the development of rrreal-timerr hardr'¡are

and software technology constitutes a major break-through.

Teleprocessing and on-líne terminals are extensions of the on-

line capabilities reviewed above in the consideration of video-screen

devices. lIere, however, the possibility im'olves the direct access, by

means of communication lines, by geographíca1ly-remote locacions to

computer-stored information and processing logic. This means that

ínformatÍon files may noL have to be maintained in the remote offices,

and that information mav be requested and r:eceivecl from the computer

system when and as needed. These capabilities, supported by random

access file hardivare that is able to respond quickly enough to informa-

tíon requests, represerrt the majo:: a::eas of improvement ,rl-n movins fror¡

a computer environment in which the ¡rrinci-pal data stoìrage medium is

magnetic tape to an environment in which the primary data storage
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media are direct access devices.

2. COIIPUTER SOFTi\IARE AND SUPPORT DEVELOPIíENTS

The three principal areas of computer software and support

cleveloprnents are the increased use and power of high-Ievel programrn-

ing languages (e.g., coBOL, pLlL, and FORTRAN); rhe crearion of effectíve

operatíng system programs to assist in the data storage and retrieval

processes and in the control of computer components; and the design of

microfilming equipment and procedures to enable the storage and retrieval

of computer data, with effective speeds of operation and economies of

fí le space .

The use of high-1eve1 programming languages reduces extensively

the amount of time requirecl to write the program steps, once the applica-

tion specifications have been established. Moreover, the program steps

are more easiIy read and understood by prograrrrners during testing and

maintenance work Lhan are programs wrítten in more basÍc, machine-

oriented languages. This is due to the nat.ure of the high-Ievel

Ianguages, which utilize statements and formats which in effect

constitute a specialized English short-hand

Operating system programs are special programs, usually prepared

by the computer manufacturers, which contain the data stor:age and

retrieval processes involving actual machine components, and a1l

routines pertaining to read and write errors. The application
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Programmers in the user organízatÍons do not have to be concerned rvith

the intricacies nF tho"o.-^o.r'ns, beyOnd a general awareness of their

capabilities and limitations. Concentration on the application logic

is thereby greatly facilitated, with a regulting acceleration of

programming tasks.

Computer systems are capable of generating enormous amounts of

output in the forrn of printed lists and documents. The results of this

process, Íf uncontrolled or unchecked, can be storage problems arÍsing

from the sheer bulk of the paper, and reference problems arising from

the unsuítabiliLy of the paper bulk and storage mediurn for reference

purposes. Techniques have been developed whereby documents can be

microfilmed either from computer print-outs or directly from computer-

stored data. The microfilm Ímages are then stored ín a controlled

library-oriented medium, which is capable of effective use in response

Èo Ínquiríes. The economy of storage space of the microfilm records,

coupled with the ready reference capability, makes these processes an

important developinent in the area of computer software and support

faciiities. The RECORDAK l"irRACûDE s).sren deveiopeci by tne Eastman

Kodak Company is one example of thís facility.

3. ]MPACTS OF COT'ÍPUTER HARDI,IARE AND SOFTWARE

ON TNSURANCE SYSTEI"I DEVELOPMENTS

This section

IUEUTe -- Assocla

deals with some of

ted with insurance

flra r'mn¡¡È. ^3cf ñïôêôñfLrrc t¡¡ry4LYÞ -- P*Þ., HrçÞs¡¡u,

system developments, as a resul.tor
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of coniputer hardrvare and softurare impacts.

One obvíous impact of computer systems is the recltrced space

requireinents related to the applications being processed by the compucer.

In solne instances, the clerical staff required to process work done by

the computer could nunber in the hundreds, with the related desk and

aÍsle space being contrasted to the much smaller space requirements

of even a large computer installatÍon.

Punched-card files that formerly occupied many cabinets of space

have been replaced by smaller and more couvenient rnagnetic tape and data

cell storage units. The economy of file size space may perhaps be more

vividly suggested by reference to the data contaÍned in TabLe 4.6. The

total file size represented in Table 4.6, for the four principal

í.nsurance record files, of about 308 million characters, is somervhat

more than one-half (say 60%) of. the practical capacity of one data cell

cylinder, with a diameter of abouÈ 12 inches and a height of approximately

13 inches. Program and support logic associated with the processing

of these files, when tl"rey rvill have been converted to the IBI'Í Systen/360

Model 50 compuler and are stored in an IBM Model 232L data cell. rvil1

reqttire an extensive amount of disk storage space.

An inportent cost aspect associated v¡ith computer systems arrd

installations is related to the required changes in space, air-condition-

ing and ei.ectrÍc.al facilities, which are a direct result oi compurer

acquisitions. These alterations in building architecture and associated
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services constitute a significanl element of increased cost.

The reduced costs per unit of data processing rúere dealt with

in the first section of this clÌapter. Outlined at the same time were

the substantial capital investments involved in the purchasing of

computer equipment. Parkhill (t0) has presented rrvo rules-of-thumb

related Lo programming costs, in which ilthe cost of programming at

acquisition is approximately equal to the cost of the computeru, and

rrthe continuing cost of programming after installation is equal to the

monthly computer renta l. tl

Computer data files can be maintained and used in an non-1ínetl

environnent, using random access storage facilities, for use in

responding immediatel-y to requests for information. The amount cí

information transfer in the administrative processing related to the

corporate business in-force and transaction activity (Tables 4.1, 4.2,

4.3, and 4.4) ís such as to make the irnrnediate provision characterístic

a most important one.

Ëxperience has shown that the adoption of the manufacturerts

operating system programs and a high-level programming language results

in the extensive use of core storage, to the extent that upward revisions

in acquired capacity may be necessary for a parf.icular application. rn

Ëhe contputer operations at the Great-llest Lif e Assui:ance Companv. the

rBM Operating system and the PL/1 progrannning language are used, noE-

withstanding the core slorage utilízation requirements. One important
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result of the large core storage need is that currently the core

capacíty of the rBM system/360 Model 50 computer is being increased

f.rom 262r000 bytes to 393r000 bytes, rvith a further increase of

131r000 bytes being a definite possibí1Íry.

Johnson (17) demonstrated the extensive core requirements for

the lBM Operating system 1ogíc in a table of actual rBM system/360

Model 50 computer core usages for the group life and health insurance

data processing system; the table is reproduced herein as Table 5.6.

The Group Life and Health Tnsurance System is a record-lceeping

and processing system, in which a master file of srouÐ Iífp anrl health

policy and certificate records is maintained for transaction activity

(additions, changes, premium payments, and terminations); and in which

the master file is processed along with the transaction activity to

produce results such as premium billings, policyholder records of

ínsured lives, and administrative informatíon.

The processes referred to as rrnputrr in Table 5.6 include the'

entry oÍ trairsosLir.r¡¡ auLiviLy inLo ihe systerrì Írorrl punched car<is;

the conversion of the inforrnaEion into appropriate formats for later

use ín processing with the master file; the perfornìance of information

checking routi-nes sc as to insurc tl'lc accuracy of the da¡a; and the sort-

íng of the input into the appropriate sequence for master file processing.

The rrFi 1e I'faintenancet processes include the checking of

transaction activity data against the master file dat". to make. sure



TABLE 5"6
CORE SiÛRÁGE
LfFE ¡.¡JD IìEÀL

USIlGES I N THE
TH i I'lSURÂI.!CE

5.L7

l8t1 360/50 GROUp
COiIPUTER SYSTE¡1

CORE USÂGE (BYTESI

I NPUT
FILE

F{AINTENANCE OUTPUT

OPERATTNG SYSTE¡I (0./SI NUCLEUS

PROGRAiq LINKÂGES; INPUî AND OUTPUT
RECORD ACCESS ROUfI¡{ES; FILE, RECORD,
ÂND DATA FIELD DECLARATiONSç ETC"

''1ASÏER 
FILE RFCORD ÂCCESS ROUTII.¡ES

f FILE I.iAINTE¡]ÂNCE ONLY}

APPL ICATION LOGIC

OPERATING SYSTEM (O/S¡ INPUT AND
OUTPUI ROUTINES

FREE COíìE

TOTÂL 262, OOO 262, O00 262, OOQ

37r000

55r 100

ó9 r 600

10, 0 00

90g 300

40,000

7 t, BO0

41 r 000

34, 800

ó4,0oo

10e400

37r000

78r 500

l4r 600

l0?000

I2lr900

SOURCE: I !AN ÄPPROACH TO CONSOLIDÂTED FUI.ICTTONS GROUP INSURÂNCE
0PERATIoNSp | ' l-l"A-c" JoHNSoNT PR0cEEDINGS oF THE Âur0-¡{AlIoN F0RU;{ l96B (¡!tNFORI{ATIoNr pLEASEs¡lr THÊ LIFE
0FFICE ÞtÄNAGEr,iE^tT ASSOCTATIDN, pAGE 214.
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that process:i.ng can correctly take place (e.s., for a policy termination

transaction, there must be a master file record available to enable

the termination processes to be fcllolved); the updating of lhe mas¡er

file to reflect the transaction activity; the completion of other

master file processÍng, such as premium billing, in which the initia-

tion of activity arises from master file data such as next billing

date rather than from transaction activity; and the produclion of

messages to be used to produce results such as lists and docunents.

Therroutputtrprocesses of rable 5.6 incrude the sortins of

messages produced by the input and file maintenance processes; the

arrangíng or editing of the data so as to enable the preparation of

reports and lists in readable form; and the preparation of the results

and documents on a high-speed printer.

As the result of computer system developments, there has been an

identification of essentially a new professionaL group in the insurance

programming areas. The primary concerns of this group ínclude stanrja.::ds

techniques, ancl overall effective compurer resource management in terms

of capacity use and orocessi-ng throrrgþput timec,

significant changes have taken prace in the balances between

computer costs and requíred system services, in terms of the content

and speed of output procluced. The previous environment, involving

punched-card uses and resultant practical limitaLions on olrtput, has

been replaced by the present situation. in which the horizons of
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practical capability are much more distant and encompassing.

ïncreased computer processing speeds and storage capacities have

enabled the development of the multíprogramming operatíonal concept,

by which is meant the simultaneous processing of two or more independent

tasks. T¡ihile it is true that, at any one instant of time, only one task

is actually beíng performed by the conrputer, multiprogranrning in effect

ínterleaves the processing of several tasks, in contrast to operations

of previous generation computers in which programs are run on a consecu-

Ëive basis. The ability to use central processor time for one task

while the records are being accessed or stored for another indeoendent

task enables the practical use of ranclom access equipment forrton-linel

file storage and retrieval. The lack of thís capabiJ,ity would mean the

dedication of the entire computer to inquiry and response operatíons,

possibly during the entíre range of normal office hours, even though

the volrnne and distributÍon of inquiries did not require all of the

processíng time available.

Gosha.y (t¡) l. s qlealt at 1-ength rvith the imp.-çt of El-cctrcric

Data Processing (EDP) on insurance operations wíth specific considera-

tions pertaining to the actuarial function. The more significant views

which h.e expressed have been summarized as follows:

. EDP rnay irnpact actuarial operations directly, by facilitating

the processes of data sun¡narizations, statistical record-

keeping, ancl analysis of results; and inclirecÈIy, by
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ãâÈ^ei^11-- ^1maEerrarry artering the formats, conLents, and means of updating

Ëhe insurance files.

. The actuarÍa1 influence in EDp systems ranges from one extreme

of no involvement to the other 
"*at"*u of complete supervisíon,

development, and control of all syst.em development work.

. The consolidation of functional files into an integrated

record-keeping base is one of the most. st.riking changes that

have taken place. I,Iork divisions are far less distinct afLer

EDP has been introduced.

. substitutions of systems personnel for actuarial personnel

have taken place.

. The development of EDP systems by non-actuarial-oriented

personnel may result in extensíve required justifications

and undesirable delays in response, particularly with respecÈ

' to non-routíne requests.

. Many of the actuarial processes cannot be readily subjected

to the usual EDP evaluation criteria of costs and benefíts.

. An inflexible EDP approach can relegate actuarial functions

to the routine collection, processing, and transmission of

data.

, EDP can provide effective actuarial serviccs and support
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facilities through the speeds and capabilities of the equip-

ment; through the systems design and feasibility studies by

EDP personnel; and through the provision of new and improved

solution methods for actuarial problems.

The broad conclusions to be drawn from the preceding contents

of thÍs chapter are as follorvs:

(a) computer hardrvare developments over the last ten years

have been signifícant, in terms of rate of development,

processing power, improved performance in terms of perforrflâncê-

cost factors, and component diversification. Dírect access

storage devices and a wide array of termÍnal units for access

to stored infor-mation and processing logic are perhaps the

most important elements in terms of potential of an actuarial

information system and the approach to development thereto.

(b) Progress has been similarly significant in the areas of

Ímproved, powerful, and easily-used progranrning languages;

and ef f acti 1¡ê and. ca¡ah1e Opera.tjno grrcreñ pTograrns tc a.icl-

in data storage and retrieval and computer component control.

Techniques such as the microfilming of results are important

de'¿elopments as wel1. A1l are contributorv to the potential

of actuarial operations.

(c) rhe combined effects of hardware ancl software developments,

as relaÈed to actuaríal processes, are to pr:ovl'-de extensive
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capabilities for improved ways of performing current and new

tasks, and to introduce more complex evaluation probrems

as related to system desig'and practicabirity" As noted

by Goshay (ie¡, rr......EDp has served to pull aside......
some of the veils which have shroucled actuaríar procedures.,



CHAPTER VI

NEEDS OF LIFE ITTSURANCE COMPAN]ES IN Tl]E AREA OF

ACTUAR]AL INFORMATION SYSTEMS

The needs of life insurance companies in the area of actuarial

information systems constitute important components of the systems

analysis and fact-finding processes. This chapter is a presentation

of some of the broader and more general aspects of th'ese needs. rts

purpose is to continue the industry perspective development process

initiated in t.he preceding chapter. SubjecLs considered include the

adequacy of basic records, the accessibility of data, the balancing

of data availability and associated costs, the means of information

production, the means of appraising data, the need for flexible

response times, t.he use of research tools and techniques, the provision

of the capacity for system growth as weil as the growth of human

resources, the provisíon for future needs, and finally, the avoidance

of unnecessary or excessive paper form procluction and retention.

In the above list of subjects, the need for flexible response.

times means the need for flexibility in the time intervals betrveen

requests for infcrmation or action and the responses thereto, as

determined by the degree of urgency and importance of the information

or action noflììally and on an exception basis.

I. ADEQUACY OF BASIC RECORDS

rt is axiomatic that the basic records nust be adequate for

present and future uses. By the termrrrecordsrris meant not onlv the
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aggregation of data pertaining to each insurance, annuity, or health

coverage policy, but also the wide range of corporate records related

to calculati-ng procedures, instruction manuals, processing rules,

decision-making processes, and business results. The long-term nature

of insurance contracts necessitates that proper attention be given to

the record requirements of future years, and in particular to ttre

potentially-changeable nature of those needs. rn the terminology

of chapter 3 (Figure 3.1), present and future record-keeping processes

must effectively serve thc corporate needs in the areas of operational

control (closely related to administ¡ative practices), management

control (the periodic assessments of corporate conditions), and

st.rategic planning (the formulation of corporate long-term goa1s,

objectives, and operating philosophies).

2. ACCESS]BIL]TY OF DATA

closely related to the adequacy of recorcls is the required

accessibility of their data contents in processable form. The formuia-

tion of corporate decísions at all levels involves the definition of

the purposes or cbjectives of the decisíons (i.e.. to reduce costs,

or to introduce ¡srv prodr¡cts to enhance marketing potentials); the

basic data to be used; and the processing of the data, by extraction,

summarizatíon, and editing so as to produce information capable of

being acted upon. The prinar:y requircmcnts of decÍsion-naking processes

are that the basic data exist and that they are accessÍble ín a form

suitable for processing, as influenced by the urgency of the decisions
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3. DATA AVAILAB]LITY AND ASSOCTATED COSTS

An important consíderation in life insurance company actuarial

informatíon systems involves the attainment of a proper balance between

the percentage of data required for a specific purpose and the associated

costs of producing the data" Closely related is the degree of detail

required in the requestecl data. The costs of data production can

vary extensivery depending upon the need to review all or only part

of the source records and upon the requirement of detailed or summarized

informa t ion.

For example, in a magnetic tape fire of individual insurance

in-force policies, there is commonly a basic record for each policy,

containing data related to the main contract. Each basic record is

followed by a series of additional records, whÍch contain data

applicable to insurance rider and supplementary benefit provisions.

The additional records are present only when applicable. A request

fo:: dat3 pertai;i;:6 t; basic contl:acts (".g., aÍnounts oÍ insur.ance)

can be processed by reading ali tape records in the computer and by

directly relrÍeving the required amounts which are in known relative

locations. If , hot+s..'g¡, the. arnounls of insurance rÍders and supplementary

benefits are also required, Ít is necessary to carry out acditional

conputer processing by expanding the variable-length records into a

f ixed forr¡at and then to extract iho rcnrri rorl ar4eu¡¡s. The use of
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variable-length records instead of fixed-length formats enables file

size and consequent tape passing tíme economies to be realized.

As a second example, a data request may be made for the amount

of insurance in-force in a particular branch office. rf only one

total figure is needed, it is entirely likely that a sunnnary fire

will have been previously established to provide this information.

This would enable a relatively fast and easy response to the inquiry.

If, however, the request is for a list of policy numbers rvith associaLed

amounts of insurance (as might be required for sales promotion or

audít purposes), reference would have to be made to the master file

oi all polí.cy records for the requested data. Additional processing

time and greater costs would therefore be incurred. Fina1ly, iË is

obvious in this case that one branch office total, even though mucir

easier and less costly to obtain than detailed policy data, would not

be acceptable to the user if the intended purpose was in fact for sales

promotion or auditing, and required detailed records. rn other words,

the information purposes can dictate the nature of the cata to be

provided; in fact. the purposes rnust just:'.fy the incurred costs, j,,st

as the data provided must be suitable for the intencled uses.

l^Ihile the costs of preparation may sometimes be viewed as

greatly exceeding the values or benefits of business statement

submissíons to governnìent bodies, it must be noted that failure

to comply wÍth the established requirements could lead to suspension

of the corporate business license and, thereby, to a loss of all
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potential business benefits. rn brief, some of the insurance company

actuarial processes are necessary conditions for staying in business,

and as such have the greatest potential values.

There is no simple ans\./er to the problems of data availabilíty

and related costs. The retention of aLL paper forms and documents

indefinitely can rapídly violate the processable criterion. The

retention of all data in computer-processable media such as magnetic

taPes or disks will have adverse effects on the cosLs of retention.

and also on the computer operation costs involved in processing the

data. up to the present, decisions as to data retention practices

have been primarÍly based on lega1 requirements, related to governnent

legislation of insurance operations and to contractual provisions.

with the trend in computer emphasis a-.ray from traditionaL recorc-

keepíng operations and in the direction of infornratíon systems for

decision-making, a much more scientific approach to data retention

and availability is required.

4. MEANS OF ]NFORMAT]ON PRODUCTION

rn ad<iition to the maintenance of data in processable form,

there must be a continuing rneans of producing information quickly,

accurately, and completely. Moreover, the information must be mean-

ingful and usable. The implications of these elemenfs ârê. fhcçsfe¡q,

that information needs, data sources, and processing routines must be

optimumly correlated. sonne tasks may be ideally suited to cornputer



6.6

processing, while others may be more easily compl-eted by manual methods.

5. MEANS OF APPRAISTNG DATA

The information systems must provide the basis of appraising

data, and of detecting exceptional situations, good and bad. These

requirements apply to the evaluation of data at the tíme of input

to the information system, and to the production of information

system results based on the management by exception princíple. They

lead directly to quality control and to the need for establishing

standards of measurement. They also require a data base that can

respond to changing levels, in Headrs terminology (tf¡, of the

trinformation thresholdrr, as discussed in Chapter 3, on page 3.3.

6. FLEXIBILITY IN RESPONSE TIME

Response time represents the time interval between the initia-

tion of an information request and the receipt of the reply. A

characteristic of insurance company actuarial information needs is

that of flexibitrity in the response times for specific requests.

while there may be normal response times associated with regular

requests, the system must be capable of more rapid responses when

conditions rvarrant the increased speed. Moreover, the system must

also be able to respond effectively to non-regular requests. rn al1

response time consideratíons, there must be an optimum balance

between the user needs (in terms of the value of the decisions co

be made, based upon the information) and the costs of provicling the
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information.

The capabilities and controls of a system, as related to

flexibility in response times, are important aspects of the systems

design problem. The required variations in response times must

be defined prior to the systems design stage, as the variations

can materially af fect Lhe computer hardrvare and software faci lities

requi re d.

7. USE OF RESEARCH TOOLS AND TECHNIOIjES

An area of increasing importance involves the effective use of

research tools and techniques to accelerate research tasks and co

provide improved analyses of business conditions for decision-makine

use. The expanding activity in this area is evidenced by the extent

of published material, conference agenda, and special seminars involv-

ing research-oriented topics and investigations. A partial list of

subjecÈs includes simulation, forecasting, linear prograrmning, opera-

tíons research, and game theory. The extensiveness of the computational

processes in many of chese areas is such as to require the use of large

computer facilities. It is, in fact, in considerable measure due to the

development of powerful computers with very fast processing speeds and

large, effective storage capaciiies tLrat solre oÍ the problems currentiy

beíng investigated have become practical areas of research.

rn the area of life insurance company research, one of the mosc

active and recognízed investigators is Dr. John D. Hoga.n. formerl.y
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Manager of Markets Research for the Northwestern Mutual Life Insurance

company, and currently více President, planning and Research, for the

Nationwide Insurance Companies. His principal areas of research are

related to marketíng research and corporate long-range planning (20,

2rr 22, and 23). Another prominent researcher is Mr. J. M. Bragg, Více-

Presídent and chief Actuary of the Life rnsurance company of Georgia;

his areas of investigation are related to the pricing of insurance

products, rvith due regard being given to the interests oi the buyer,

the agent, and the companyr as wel1 as to the nature of the sales

encounters and the effects of competitíve influences (24, 25).

rn 1966, the rnternational Business Machines corporation

organized a symposium to discuss the application of operations

research techniques in the insurance industry. The published proceed-

ings include papers by Zubay (26), dealing rvith operations research

techniques and future potentials; vincent (27), involving manporver

and production projections; Jones (28), considering lÍrrear progranrning

applications; BartlerL (29), simulating model agencies; shellard (30),

reviewing operations research applications in the Hone office,; and

Drandell (31), involving portfolÍo selection and security analysis.

Also included is Èhe paper bv Hogan (22) rererenced previously.

A sirnilar operations research symposium rvas conducted in 1967,

again wiEh reference to the insurance industry. The published proceed-

ings include paper:s by zubay (32), surveying operations research

iechriiques rcla rec to insurarrce opel:ations; Bragg (33 ), dealing with
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prices and profits of insurance contracts (this is a considerably

condensed version of reference (25) prevíously cited); vanOosten (34),

outlining organízational aspects and objectives of an operations

research center; Burns (35), considering agency manporver and production

models, and the applicatÍon of operations research techniques thereto;

Hogan (36), investigatíng aspects of corporate models for 1oÌrg-range

planning; and Johns (37), presenting possible uses of the computer in

investment research.

Addicional examples of activities and interests in the use of

research tools and techniques may be cíted by reference to the triennial

Automatíon Fortms of the Life Office Management Association (whose member-

ship consists of life insurance companies and fraternal benefit organíza-

tíons ).

Tn the Proceedings of tlne L962 Automation Forurn, Johnson (38)

described some of major Inanagement science applications which might

be of benefit to 1ífe insurance organizations. Grubinger (39)

considered various aspects of the computer as a decision-making aid.

Haskins (40) emphasized the greater importance of the use of computers

aS. management decision-making Lools rather than as data processors.

In the Proceedings of the 1965 Automation Forurn, Plt¡nley (4f)

outlined the ways in rvhich a computer system can provide service to

rnanagement, including more information on current conditions, exception

rênôrts. Drôiactíons of future conditions, and evaluation of businesslvt¿v+'v,r.-J-*-
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profitability.

In the Proceedings of the 1968 Automation Forum, Hogan (42)

emphasized the need for con¡nunication channels between the technicians

and the users of management science technÍques. Scul1 (43) described

some of the management research techniques which are or coulcl be used

to advantage. Shorr and Roy (44) outlined a specific management science

application related to turnaround time for computer program testing.

A final general reference to activities related to research

tools, techniques, developments, and uses is the series of semi-

annual conference agendas of the GIJIDE organLzation (rGuidance for -[Jsers

of rntegrated Data Processing lquipmentil ). Membership in this organi-

zatíon is not restricted to life insurance companies; rather, it includes

rePresentatives of a wide variety of industries, banded together because

of the coûülon denominat.or of the use (actual or seriously planned) of

large-scale computing equipment. The agendas for 1963 and later years

include the research-oríented topics of simulation (ancl its relation-

shi.ps to on-line systems and queuing problems), operations research,

linear programming, applications of Boolean a1-gebra, optinization

techniques, exPonential smoothing, scientific techniques for management

decision-malcing, maLhematical and statistical methods, portfolio

selection, and scientific programming.

The conclusions to be drawn from the preceding information

and its relaÈionship to the subjecr. company are as follows:
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(a) there is currently available a wide range of management

science techniques v¡hich can be applied to advantage to

life i¡rsurance company operations.

(b) Up to the present, the subject company generally, and its

actuarial division in particula'r, have not made use of the

ful1 potential of management scíence capabilities.

(c) There is an urgent need for the subject company to become

more directly involved in aspects of rnanagement science,

so as to become more aríare of what is avaílable. and

to determine what aspects rnay be of corporate use.

8. CAPACITY FOR SYSTEM GROWTH

An actuarial information system is likely to make increasing

use of computer facilities, because of the volume of data and the

extensiveness of the processing requirements. As a result, it is

necessary to provide an adequate capacity for grorvth of the computer.

system. This is requi.red partly because of the increases in record

sizes and complexities and partly because of the neeci for faster

responses to information requests. rt is also necessary to provide

a corresponding capacity for grorvth of the human resources required

to support the computer system. rmproved speeds of systems analysis,

documentati.on, programming, and implementation âre essential, as are

the more effÍcient operation and administration of th,. runnine systems.
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9, PROVISTON FOR FUTURE NEEDS

The provision for future needs must take into account not only

the obvious factors of growth, product diversification, and complexity

but. also the equally important element of competition. The adoption

of changes in record-keeping and calculation routines so as to compete

more effectively in the insurance market place is fundamental to

adequate progress. An actuarial information system must be capable

of effective and timely response to changing conditions, and, con-

currently, be subject to reasonable and necessary expense controls.

Provision for likely or possíble requirements must be made within

such a regulatory framework.

10. PAPER FORM PRODUCT]ON AND RETENTTON

Actuarial information systems are no different from other data

processing operations insofar as the capacity to produce great quantities

of paper forms is concerned. Thís in turn leacls to problems of relen-

tion, including space, ease of reference, and retention periods

There are t\,ro common siLuations encountered with respect

paper form production a¡rd retention that \^/arrant close scrr.ltinv

Èhe planning of an actuarial information system.

First, the present practíce is to produce paper form outpu¡ for

all actuarial calculations. Up to the pre_sent at least there has been

no suÍtab1e and practical compuler system alternative to paper forrn

1n
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production.

Second, the ability to provide historical proof of actuarial

calculations has been gerrerally accepted as necessary without regard

Èo document production, storage, and retrieval costs on the one hand,

and to the possible incidence and magnitude of other costs that might

be incurred if historical proof was not available. This viewpoínt can

lead to a philosophy of complete paper form retention, on the basis

that someone may want some piece of information sometime for some

rea son.

The developments of random access storage devices and of on-

line inquiry terminals associated with computer equipment, and of

microfilming preparation and referencing systems, necessitate that

â rê-ânâlysis of paper form production and retenLion, as related to

actuaría1 information, be made, and that an improved basis of operation

in this area be sought as Èhe long-range goal.



TYPES AND OBJECTIVES OF

CHAPTER VTI

ACTUARIAL INFORI'IATI ON AND PROCESSES

This chapter defines the types

data and processes for the purpose of

applicable to the subjecE company.

The term tractuarial

the fo1 1owíng :

(a) tabular dara, by age, of rhe

occurrence of events such as

retirements, and terminatíons

and objectives of actuarial

this investigation and as

rates or probabilÍties of

deaths, accidental deaths,

1. TYPES OF ACTUAR]AL TNFOR}fATION

informationrr in the present context Íncludes

(b) Other tabular data of a mathematÍcal nature, which may be

requíred along wíth the actuarial data, and which are not

readily or easily calculated from first principles when

needed.

(c) Actuarial factors, as applícab1e to the insurance policíes

of the comDanv, ancJ a s requÍrecl f o. aámi nr's t¡at ive pur:pcses

re lated thereco.

(d) The individual policy records, containing dala as to

premiums, amounts of insurance, cash values, ïeserves,

dividends, plans of insurance (e,g., life, endo,..rrnent, and

term, together with variations thereof), and ages at issue
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(e) Actuarial reference material,

. explanations of practices and

including descríptions and

procedures.

An insurance policy is a contract between the insurance company

and the policyholder, in which the ínsurance company guarantees the

payment of specified contractual benefits in return for the payments

of premiums by the policyholder. A policy may insure only one or two

lives, or may apply to a larger number of people such as the employees

of a business. The terms trindÍvidualrr and trgrouPrr apply to these

respective categories.

The premium rates are based on assumptions as to the probabilities

of event occurrence related to the contractual benefÍts. These

probabilíties affect the payments of insurance benefits and also of

the premiums. As the rates of event occurrences do not follow

mathematical formulas as is the case with compound Ínterest tables,

it is necessary to use the actual tables of event occurrence in the

actuarÍal calculation processes. The tables of event occurrence are

developed from population stuclies and by the combínatíon of the actual

cxpcricnce date cf n:::;' insurance conpanies -

Other tabular data required may be illustrated by reference

to the probabÍlity densitíes and cumulative probabílities of a normal

distribution. The data coul.d be calculated as requíred, but would

involve a considerable amount of r+ork. The preferable approach, that

extends to other tabular data which cannot be calculated by formula,
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is to store the tables as pieces of actuarial data, and to refer t.o

them as required.

In addÍtion to the premium and benefit information, an insurance

policy contains tables of benefits which specify, for.each year of the

policy, the benefits whích are avaílable to the insured ff he wishes

to dÍscontinue the payments of premiums. The usual provisions include

the right to surrender the policy; for which there is a cash value

payable to the insured; to continue the policy in-force as before,

but with a reduction in the amount of insurance and with no future

premÍums to be paid; and to contínue the policy in-force for the

original amount, but on a paid-up term ínsurance basis for as long

a period as the avaÍlable cash value can provÍde. Administrative

record-keeping processes require the availabÍtity of these factors

so as to provicle policyholder services for policy inquiries and

terminations. The calculatíon practÍces related to these factors

are complex, and different methods have been used over the years of

company operations. It is easier, therefore, to nraintain records of

the actuarial factors, and to refer to Èhem as necessary, rather

than to recalculate them frorn first principles each time.

fn order for a company to determíne the reliability of the

assumptions Ínherent in the calculations of premiurn rates, it is

necessary to make use of the actual corporate experience data, related

to individual policies, which indicate the amounts and distril¡utions

of the benefit payrnents. rn a mortality investÍgatÍon, for example,
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the actual death claim policies are studied by age at issue, age at

death, plan of insurance (i.e., 1ífe, endor^nnent, and terrn), duration

from issue to death, and other breakdowns. The actual experience

ís related to the assumed experience incorporated ín the premium

rates. The results of the studies are used to evaluate underwriting

practices and to make changes, as warranted, in the assumptions inherent

ín current premium rate calculations.

In support of actuaríal operations generally, there is a need

to maintaÍn and have available for reference a large amount of informa-

tion, in vrhÍch explanations, descripcions, and other evidence of

decisions and procedures are provÍded. For example, the calculation of

a new dividend scale involves the making of assumptions as to the basis

of the change; t.he Lesting and alteration of the assumpt.ions until

a satisfactory basis can be established; and an extensive amount of

work in performing the calculatíons and preparing manuals of printed

results. Actuarial records of this type of process are essential, so

as to provide a basis for simílar work when another divídend scale

change may be under consideration.

2. TYPES OF ACTUARIAL PROCESSES

The types of actnarial processes with which this investigation

ís concerned include the followíng:

(a) Þtaintenance of records on individual policies (policy

partÍculars, statistical data, amounts of insurance, plans
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of ínsurance, reserves, cash values, dividend information,

insurance rÍcìers, supplementary benefits, and other descríp-

tive data).

(b) Calculations of actuarial factors for inclusion Ín preurium

rate boolcs and dividend scale manuals, and the preparation

of formatted pages for printing purposes.

(c) Calculations of reserves, cash values, and dividends on

existing busíness.

(d) ExperimentaI calculations on ne\^z or revísed plans of insurance

and on in-force business to determine the financial effects

of consídered changes (u.g., the cost of contemplated changes

in dividend sca les ).

(e ) Asset share ca 1cu lat ions .

(f) Special actuaría1 calculations for non-standerd nlans and

benefits.

(g) Premium rate calculatíons for group business.

(h) Provisíon for calculations ancl preparation of documents to

be used as sales aids.

(i) Provision of data for policyholder services (premium notices,

annual reports of financial data, inquiries, etc.),
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(j) Ilortality investigatÍons.

(k) Persístencj ínvestigations.

(1) ProvisÍon of ínfornatíon to government examiners on a request

bas is .

(nr) Provisíon of actuarial information to serve as indíces of

progress (growth, stability, and profitability).

(n) Provision of actuarial information Lo be usecl in experÍ-

mental work related Lo decision-niaking (e.g., simulation).

(o) Pr:ovision of actuarial information to report progress and

Èhe state of conciition to management ancl to government

author it ie s .

(p) Gross premium valuation calculations.

3. CBJECT]VES OF ACTUARTAL TITFORMAT]ON AND PROCESSES

The objectíves of the actual:ía1 information and processes out-

lined above are as follows, and are applicable to the subject company

specifically:

(a) fo provide an operational base of corporate activities as

related to insurance policv contracts and Ëheir record-

keeping and administrative requÍrements, by rneans of

controllecl , avaíl.able, and useful acEuarri.al data.
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(b) To comply on a regular basis wÍth the lega1ly-established

requirements pertaining to insurance operations, by the

mainienance of an effective repository of actuarial data,

with supporting detaÍ1s, descrjptions, and explanations,

related principally to the valuatíon of liabilities.

(c) fo support corporate ancl divisional management decision-

making, by providÍng the means of assessing insurance

business performance as related to the corporate stanclards.

(d) To assist in preparing business projectíons into the future,

in which business trends, together with implicatíons of their

contÍnuatíon or change, are satisfactorily reflected.

(e) To facilitate insurance research activities of an actuarial

nature; to support the design and development of computer

' models of life insurance operations; and enable the use

of these models in business projections.

Ïn summary, the objectives of actuarial Ínformation and processes

are to provide the rneans whereby the actuarial results of insurance

operatíons can be controlled and evaluated, and to enable the prepara-

tion of inforniatíon results for corporate and actuarial decision-

rnaking.



CHAPTER VIII

FUNCTIONS OF ANY DATA PROCESS]NG SYSTEM

The purpose of this chapter is to outline the essential

functions of any data processing system. Notwithstanding the intent

Ëhat the following sections of thÍs chapter are to be applicable

regardless of the extent of actual, planned, and potential usage

of computer equipment, it is nevertheless a fact that Ehe subject

envÍronment does use computer facilitÍes extensively. Accordingly,

the ídeas expressed may logically be viewed in the context of extensive

involvement of computers. Moreover, they should be considered in
dÍrect relationship to the subject of actuarial information.

The follorving sections of this chapter outline the functÍons

of any data processing system in order of input, processing, ourput,

control of input, control of record-keeping, control and distribution

of output, measuremenLs of costs and performances, storage capacities.

for data and processing rogic, computer processing speeds, and batch-

cycle and on-1ine operations.

1. INPUT

There is a wide range of devices and methods whereby inpuc may

be entered into a data processing system. Two broad classes of inouL

faciliLies, aiter Parkhili (45), *ay be considered, containing,

respectively, those components for which the immediate sources are

people, and those for which the inrnediate sources. are machines.

People input faciLitíes include varjous forms of dial devices.
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key-sets, light pens in association with visual displays, physiological

devices, units lvith pictorial characteristics, switches, touch-tone

telephones, typervriters, and voice-accepting devices.

Machine jnnrrf Fne i'l í tr'oc include analog-to-digital conversion

units; computer memories, magnetic cards, disks, drums, and tapei

and readers capable of accepting punched-cards, punched paper tape,

and written or printed characters (i.e., optical character readers).

2. PROCESS]NG

Processing operations may be grouped into tvro main categories,

according to the primary nature of Lhe. activities involved. one

category has been termed data retrieval, and the other, data processing

and probiem solving.

The principal purpose of data retrieval operations is to províde

information from stored data files or reservoirs, in response to

requests by users. Some of the more ímportant characteristics of

data retrieval operations are:

(a) the availability of a facility ro enable the storage and

retríeva1 of data;

(b) the existence of a communj.cation capability to link the

' users and the clata files when and as necessaryi

(c) the presence of input and output devices as required by
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the nature of the data files and

environment of the conr¡nunicaÈion

its functions, and of the

sysEem;

(d) tne capabilities of inirial

ance of data banks;

creation and subsequent mainten-

(e) the accessibility of stored data on a convenient, timely,

and effective basis by users, with an appropriate diversity

in response contents and formats in accordance with the

specifíc intended data usesi

(f) the likely incidence of high inirial costs to create the

data banks and the associated data storage and retrieval

procedures;

(g) the continualion of data maintenance costs; and

(h) the need to establish appropriate data retrieval system

charges to users, based upon the extent of system usage.

Possible applications of data retrieval types of operatÍons

in an actuarial informatiorr system include:

(a) the retrieval, írr response to user requests, of specific

actuarial unit factors such as premiums, reserves, cash

surrender values, non-forfeiture benefits, and dividends,

from a file or bank of previously-calculated data established

and maintained for reference purposes; and
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(b) the retrieval, on request, of actuarial data pertaining Èo

specific policies, from a file of policy records prepared

and maintained princÍpa1ly as a data processing type of

application.

The emphasis in the second category of processing operations is

on data processing and problem-solving capabilities, rather than on

data retrieval. rt may be noted, nevertheless, that a considerable

degree of the data retrieval type of operation may be incorporated

within the data processing and problem-solving structure.

Sorne of the more important characteristics of data processing

and problem-solving operations include those oi data retrieval processes

listed previously, and, in addition:

(a) the availability of a facility to enable Éh" d"t" processing

and problem-solving operations to be conducted;

(b) the means of creating, maíntaining, and using routines and

processes r"hich have been adequately tested, verified, and

approved; and

(c) the existence of effective communications between the users

and the data processing and problem-solving facilities.

Possible applications of the data processing and problem-solving

types of operatíons in an actuarial system inclucle:



(a) the calculation, on request, of specific actuarial unit

factors such as premiums, reserves, cash surrender values,

non-forfeiture benefits, and dividends, which have not

previously been computed;

(b) ttre incorporation of these factors, once calculated, in

the library of data used for data retrieval operations

(vrhere it is deemed more advantageous so to do, rather

than to recalculate the fact.ors each time they are requested)

(c) the retrieval, on request, of actuarial data pertaining to

specific policies, where the reguirements are not only to

obtain the basic data from files of policy records but also

to perform some data processing operations on them (e.g.r

the calculation of the current totar varue of a poricy,

taking Ínto account the amount of the poricy, the unit cash

values, the policy duration as at the calculation date, the

means of interpolating rvhere the calculations are not being

performed as at an anniversary date, the amount of policy

loans outstanding, the interest râre 
.applicable 

Lo thc loan

balance, the premium pa.yment status as related to outstanding

or paid in advance considerations, the dividend accumulations

at interest, and the values of insurance riders: suppr.emen-

tary benefits, and paid-up insurance amounts purchased by

the appli.catíon of dividends); and



8.6

(d) the combination of calculation and specific policy processing

routines, as outlined in (a) and (c) immediately preceding,

into processes of e:<perimentation under a variety of assumed

conditions (i.e., simulation), .in which the decisions as to

ne\,I or revised sets of assumptions are based upon the results

of the previous experiments (e.g., the determÍnation of the

effects on a selected group of policies, such as a model

office, of a variety of changes in the assumptions of

mortalÍty, interest, and expense levels as used in determin-

íng dividend rates).

Finally, the data processing and p::oblem-solving category may

be further subdivided into two user operational environment types.

one has been Ëermed a dedicated environment, in rvhich the user is

provided with a pre-established array of standard responses to his

requests. The other has been termed a non-dedicated environment, in

v¡hich the user is involved in changing the nature of his processing or

problem-solving requirements on the basis of responses to previous

requesLs. Data i:et¡:ieva1 operaLioiis tlo not require ciris iacÍiir_y.

Table 8.1 summarizes the classification of data processing

operations as described ín this section.

3. OUTPUT

As was the case for data processing system input, there is an

extensive variety of methods rvhereby output may be obta:'.ned from a



8.7

TABLE B.L cLAsSlFIcATI0N oF DÀTA PRocESSING oPERATfol'ts

TYPE PRINCIPÀL FUNCTION

I" DATA RETR]EVAL

2O DATA PROCESSTNG
AND PROBL EIl
SOL V I IiG

TO PROV I DE I NFORf.IAT I ON FRI]M
STORED DÂTA FT LES OR B,lNKS, tN
RESPONSE TO REQUESTS BY USERS"

TO PROCESS DATA AND SOLVE
PROBLEI.îS.

T0 SïCIRE ? 14ÁINTÂt N' ÀND RETR I FVE
IN-FORI'IATTON AS A PART OF THE
DATA PROCESSTNG ÂNO PROBLFIl
S0LVING tTJORK (I.F"' TO PROVIDE
THE DÂTA BÀNK TYPE OF USE ).

f A I DATA PROCESS ING

T " DEDICATED

II" NON_DEDICATED

(B) PROBLEIl SOLVING

I O DEDICATED

I I. NON_DEDICATED

SOURCE: DERIvED FROI4 I'THE FUTURE oF THË coHPUTER
UIÏLITY, I I C.C" BÀRNETTT JR. AND ASSOCIÂTES,
At'1ERICÂhI I-IANAGEHENT ÀSSOCIATIONI PP" I6-21"
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data processing system. Again, Ûvs þ¡.r¿ classes of output, after

Parkhilr (45), may be considered, cont-aining, respectively those

components rvhich are used by people, and those which are u.sed bv

machines.

vices providing output for use by people include audio-

response units, displays of various types (character, graphical, and

projected), pictorial presentation units, plottersl printers, and

typewriters.

Devices providing output for use by machines include card

punches; computer memories; digital-to-analog conversion units;

magnetÍc cards, disks, drums, and tape; and paper tape punches.

4. CONTROL OF -I.NPUT

The control of any data processing system may be defined as the

application of prccedures, rules, and techniques, involving hardware,

software, and people, where'by:

(a ) the svst ôm i s insta 1 1cC

its intended functions a

effectively; and

^ñôrâÊ^J ".'tL ^^-€-'J^.-^^ 11-^+r ç!r vvt¡i I UúilUs L!ls L

being executed accurately and

ard

re

(b) any deviations from the established standarcls of service

qualÍty are detccted rvÍthin an acceptable time span for

individual attention, analysis, and reniedy.
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In essence, the foregoing criteria constitute the basis of

effective management of a system, in terms of accuracy, service quality,

expense level, timeliness of informatíon production, and flexibility

as related to the ease of making required procedural changes.

The purposes or objectives of control include continuous

assurance of accuracy of record-keeping and information production

acÈívities, confirmation that operations and procedures comply with

management policÍes, effective protection against carelessness, fraud,

and inefficiency, and general protection of corporate operations against

any contingencies.

. The control of ínput to a data processing system includes

confirmation of the validity, accuracy, consislency, and cornpleteness

of the input data; verification that all data have, in fact, been

enterecl into the system; and decision-making as to input document

storage.and retention policies. The choice of control techniques

is dependent on the nature of the data processing activities and

system. controlled authorization of source documents, índependent

checking, forms counts, prenunbered document use, punched-card verifi-

cation, prebalancing to controL totars, date-stamping to denote comple-

tion of processing stages, and data retention criteria âs t.^) ncriod,

location, and sequence, are some examples of input control methods.

5. CONTROL OF RECORD-KEEPING

The control of record-keeping and associated da.ta processing
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oPerations is very closely related to the control of input as outlined
in the preceding section. The nature or purpose of the input data

has an ímportant bearing upon the control factors involved. An informa-

tíon request related to some maintained data file may not require any

more caleful control than a consideration of the possibly-confidential

nature of the data. Input involving changes to a master file requires

more extensive control, but once again the control standard may be

variable according to the nature of the change (".g., the change of
a mailing address should not require the same level of control procedures

as the alteration of financial factors in a record). changes of

tabular data used in the processing of many records must be carefully
controlled, because of the possible aggregate effect of even nominally_

sma1l errors (u.g., changes of premiun, interest rate, or divide'd

factors). Finally, input data used for calculatíons and símulations

must also be carefully controlled, because of the potential impact

of decisions based on the calculation or simulation results (e.g.,

the establishment of the basis for a divÍdend scale change, in terms

of altered mortalÍtv. interpcf-.rrLy, I-rrreresE, and expense assumptions, together

with Ll'e àggregaLe eíiecc on company operations in terms of increased

or decreased financial disbursements).

Processing controls include:

(a) the verificat.ion, by inter-record checks of input and master

file data, that the processing can take place;
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(b) the establishment of rhe proper date and file version

selection criteria to insure the use of the appropriate

files and the execution of the proper procedures;

(c) the prior preparation and verifìcation of current routines

to be followed in the processing activities;

(d) the development and implementation of effectíve safeguard

and emergency routines, includíng computer fÍle back_up

provisions, record retention, and docr¡rnentation of procedures,

and the esLablishment of a practical back-up means of

operations (which may be clerically-orÍented and involve

rrpâper-rvo¡fttt rather than relying on computer availability),

so as to insure the continuous effectirreness of the process^

ing rotrtines regardless of any eventuality;

(e) the verr'-fication that all processing has been completed;

(f) the preparation of adequate and clear records of processing

operaÈions, for use in auditing and quality administratíon;

(g) the identification and control of processing ourput, as

to type, volume, and retenÈion period;

(h) the verification of inrer-file barances where applicable;

(i) the provision of effective security for files and procedures,

as relaLed to the confidential natur:c of the conte.lts; and
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on the subject of back-up considerations, it must be noted that

the back-up system, whether it involves computer operations or manual

procedures, Ís just as important as the original system.

6. CONTROL AND DISTRIBUIION OF OUTPI]-I

output of any data processing system is also subject to control
techniques and procedures, some of whÍch being:

(j ) the reccrding and

mâr'nfrin e n* yroper

benefits.

analysis of incurred costs, so as to

relationship of expenses to processing

fact been produced,

quality standards;

(a) confirmation that the output has in

and that it conforms to established

(b) efficient, controlled, and

Èo users; and

timely distribution of output

(c) effective routines for the control and follorv-up on situa-

tions requiring investigation and possibly some remedial

action (independent controls may be warranted, so as to

i'sure that error and warni'g situations, once detected. are

not being ignored).

Perhaps the ¡nost impor[ant aspect of output contror is the

degree of correlation of the userst needs and the actual output produced.

Excessive forms pr-oduction, when only a few sunrnary È.otals are required,
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is one common example of poor correlation. Another is the frequent

preparation of detailed reporLs on a regularly-scheduled basis, rvithout

a clear idea as to actual uses, if any.

7. MEASUREMENTS OF COSTS AND PERFORMANCES

Any data processing system involves the incurrence of. cosrs,

initially for design, development, and implementation, and subsequently

for operat.ion and maintenance. The justíficati-..- J u*.-olt of any specified

level of costs for a given application is dependent upon the benefits

derived from the operation of the system. Some of these benefics mav

be tangible items that can be measured in financial units (e.g.,

reduced annual salary expense and increased annual profitability).

Other benefits may not lend themselves Lo this precise form of evalua-

tion, and hence may be classified as intangible (e.g., improved service

to customers, arrd better working facilities). It is therefore apparent

t.hat the evaluation of a data processing system, in terms of costs and

performances, is a very subjective matter, in which opinions as to the

relatíve merits of intangible benefits may be quite varied. Even in

the areas of costs and tangible benefits, there may be dívergent views

as to the exact amounts represented.

Regardless of the difficulties inherent in attempf-íng to meesllre

system costs and perfortïances, iÈ is still necessary to make realistic

and determined efforts in this area, so that the best possibLe data can

be available for decision-making as to the optimum syscem approaches
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to take.

B. STORAGE CAPACITIES FOR DATA AND PROCESSTNG LOGIC

Adequate provision must be made for the storage of data and

processing logic of a system. This requirement is particularly appli-

cable to computer systems, where the necessary capacities may be

extremely large and may represent sígnificant amounts of money in

ternìs of component purchase or rental charges. Tnsufficient capacitv

can increase the computer processing times required for specific

tasks, with the result that the computer facilities are not utilized

to their maximum potential. The availability of excessíve capacity

can result Ín higher expense charges to the users of computer facilities

than woul-d be incurred if the capacity was nìore closely i:elaied to the

actual system needs.

Adequate but not unrealistic provision of additional storaee

capacity for system growth, in terms of data and of processing logic,

must also be made. It follows therefore that clear clefÍnitíons of data

and logic retentions must be established, so that the demanded caoacÍtv

for growth does not continue on an uncontrolled or unjustifÍed basís.

9. PROCESSTNG SPEEDS

User: satisfaction with a data Þrocessing system is greatly

affected by the processing speeds and the resultant schedule of output

diStribUtion. Thí e c:n ,nñ1r' fn :rnrz fnr-m nF ,1nla proCessing operatÍon,
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but is particularly pertinent in the context of computer processing.

The potential value of output information can be natería1ly altered

by delayed availability to the user. Moreover, not only are certain

types of output much more value-dependent on the timeliness factor

than are others, but also the value of a specific output item may vary,

depending upon the point of time in the month or year. Annual business

st'atements of operations are much more criticalty related to a schedul-

ing factor ihan are day-to-day regular processing actíviE.ies.

Tncreases in processing speeds can be obtained by acquiring

more sta ff or additional computer equipment and proce-ssing pov/er.

Both avenues of possibility, however, involve increases in attendant

costs-, arrd must be justified, as r¡7as noted in considerations of storage

capacities in the Drevious seciion, in terms of the greater benefits,

Èangible and otherwise, to be realízed from the faster speeds. The

provísion of inadequate processing speeds can create a major cause of

system dissatisfaction in the user areas, because of work scheduling

difficulties, delays in work completion, and client dissatisfaction.

with service, to menLion but a few of the possible reasons. The provísion

of excessive processing speeds results in increased data pt-ocessing

unit costs. If the computer time made available by the excessive

processing speeds cannot be utilized for other work, the costs to

user areas for the worl< actually perforrned will be accordingly greater.

One possible end result in this situation is a decision not to adopt

or continue a specific data processing appl:'-cation, bccause the benefits
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ín aggregate do not offset Ëhe costs involved.

10. BATCH CYCLE AND ON-LINE OPERATIONS

Data processing operations nlay be grouped ínto t\^io main classes,

as determined by the manner in which the worlc is done. One class

contains those types of tasks in which constituent processing units

are brought together in batches at predetermined points of time or

work accumulation volr¡nes. One example of thís class of activity,

which is common to the conìputer file maintenance systems of many

industries, involves the preparation of transaction activity during

each workÍng day, and the processing of each dayr" work in a batch

environment during the computer operations at night. This form of

fíle updating is said to be on a cycle basis, anc1, for the general

example cíted, constitutes a day cycle file maintenance system.

Another example of batch processing involves the accumulation of

information requests until a prevíous1y-determirred number or batch

size is on hand, at which point the information required is obtained

and the replies to the requests compleLed.

The other class of data. processing operations relaterl to the

work execution environment may be termed rron-linerr in character. This

means that the Drocessine is done comnletely at one point-of-Èime for

each item involved, insLead of being clone in task-oriented batches for

a nr-nrber of similar items. One exanrple of an rron-linerr system involves

the requesl- of informat j-on from an indav fi 1o arrd the räsponse to that
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request in a suitable time interval, so as to give the impression of

essentially-continuous processing to the user. such an index file

míght be manual, of the type a telephone switchboard operator might

rnâintaÍn for local office numbers. The index file míght also be

computer-stored, and referenced by the data requester by means of

terminal devices and cor¡anunication links (".g., an index f ile of

policyowner nanìes and contract numbers, stored in direct access storage

devices attached Lo a computer, and accessed by means of visual or key-

driven inquiry and response terminal devÍces).

ïn the so-ca1led first and second generation of computers,

the establishment oi batch-cycle processes for large-sca1e computer

data processing applications was the usual method. on-line access

to specific records contained in serÍally-oriented magnetic tape

files was not practical, and direct access storage equipnent of

adequate capacity and justifiable cost. v/as not available. I^Iith the

ínt.roduction of third-generation computers and concepts, however,

adequate and justifiable direct access storage devices are available"
111^ - --. ...-tinÊ i:èsuicrñg L'e.rti i¡ Luwarcì increased use of data files in an rroii-

linerr mode of operation.

Ïnitia1ly the rron-1ine;r mode of operation will iikety be limited

to fíle inquiry, although there is an increasing degree of interest in

the use of ÈerrTrinals Èo coilect data processing system input directly

from the user areas (instead of continuing the present practices of

coding, checking, key-punchirrg, and verifying). The,:se of terminals
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for the actual complete processing of transactions such as changes to

insurance policies ís perhaps some time away from the present, and will

be contingerrt in part upon the establishment of adequate record-keeping

c.ontrols and safeguards for such an environment. The use of terminals

in an actuarial information system, and particularly in the calculation

aspects involved, is a very strong irunediaie possibility. Subsequent

chapters of this presentation elaborate on this potential applicatíon.
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THE ACTUAR]AL DES]GN PROBLEM

the preceding

informatíon system,

implícations and significance of

ted to the design of an actuarial

The system must provide for the effective ciischarge of

actuarial information requirements, by means of a carefully

designed, developed, implemented, maintained, and controlled

library of actuarial clata and processing routines.

The nature and magnitude of the files and routines are

such as to warrant the use of computer equipment for the

direct access device storage of files and routines; the

calculation processes using the files and routines; and the

provision of inquiry and response services to remotely-

located users by means of terminal devices.

The system must be dynamic in character (i.e., must be

readily responsive and adaptable to required addit:'-ons ,

extensions, and changes of data and rour:ines).

The system must be constructed logically in segments or

phases, as Ít would be impractical. ancl unsatisfaccory

to attempt to Íncorporate all requirenents at one poínt-cf-

time. Tn spite of the need for a phased development,

however, an overall blueprint of the compleLe system is

1.

¿.
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requÍred at the outset, to demonstrate the mapnjrrrde of

the entÍre recommended undertaking; to províde a clear

ínclication of the component phase relationshins: ¡nd fô

establish an administratíve basis for project control,

resource allocation, and progress evaluation. The contents

and relative prÍorities of the project phases must take ínto

account the logical relationships of different phases,

as v/ell as the costs and benefits of each phase by itself

and ín groupings of phases as may be warranced.

5. There must be an effectíve balance between the amount of

data maintained in the actuarial computer library and the

arnount of computer time required to recompute the data

from first-principles each time needed. some of the decision-

making criteria Ín this area are the relative amounts and

costs of storage and calculation facÍlities, and, as rvell,

the inherent dÍfficulties ín exactly recalculatÍng some data

by current computer methods that were prevÍously calculated

by dífferent methods. The severity of slight computatíona1

differences because of such faciors as roundine tec-hníoires

must be evaluated in working torvards the decísion to store

the data or to recalculate them each time requÍred.

6. There must be an effective basÍs of task execution. involv-

ing the actuariai personnel and the computer facilities.

The computer operations must be capable of timely response



9.3

to requests. Moreover, the use of ternrinal devices must

be so planned and implemented that a ne$r operator can

arrjcklrz laqrn fha roattirpfl nrnnafllrraq nnrT ¡^n^*--n-È1"quruNrJ rçar¡r Lrrç !Equ¡!çu yrvusus¡ÇJ! ar¡u, çv¡¡çu!rs¡¿LrJ,

that an experienced operator can utilize shorter and more

convenient forms of data and process reeuests.

7. The system should provide an index of all actuarial data

and routínes, and be available to users for terminal

ínquiry purposes. Those data and routines which have been

incorporated into the comput.er system would be available

for use, while those data and routines not yet implemented

would provide index inquiry responses denoting how, where,

and possibly by whom the required processing might be done.

B. There must be a basis of inventorying business in-force

and transaction activity fi1es, so that required data can

be practically accessed for intended uses. Moreover, the

inventory basis must be fiexible, and capable of change

and adaptation at short notice. Muttiple selection cria"riu

must be provided (".g., all twenty-pay life policies issued

between years X and Y to lives with ages M to N, with

occupatioris A, B, and C).

9. Facilities must be provided for research-oriented investiga-

tions, including model-building, and simulation.

10. An actuarially-criented comrnunication language is required
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11. careful control of actuarial compuier library content.s is

fundamental, t.o insure that proper and correct additions

and changes are being made, anc that data no ronger needed

are being deleted on a prompt basis.

The documentaLion of the system, including library ancl

index contents and usage, shoulC be established and main-

taíned on the subject companyt s accepted computer system

standard (i.e., SCOT). This requirement means that there

must, be an effective organízational administrative frame-

work rvhereby conformity to performance standards is subiect

. to contínuous control.

13. There should be a consístent basis for the corÐorace

determination of computer system costs and benefits,

regardless of the organizational area in which the svstems

a..al--^-'^ ^-l ---^^-^,.--^J-^ -- 1anarysls ano programrning work may be done. Moreover, with
* !^ -'respecE co lncLlrreci personnel costs for analysis and

programming, there is a need for agreement as to the

corporate basis of estimating the cost of a work unit,



such as a chârged rnan-month, and for a corporate adminí-

strative system to record and control charged personnel

time "

(Systems analysis ancl programming activities are currently

conclucted in at least two major areas of the subject company,

namely the Actuarial Division and the Computer Systems and

Services Department. Accurate and realistic personnel time

and cost records are maintained in the latter area. as are

records by specific task indicating the estimated personnel

and computer charges for implementation and operation. The

system documentat.ion stendard is SCOT. None of these

characteristics apply to the Actuarial Division systems and

programming work. )

14. Systems analysis and docurnentation work must be completed

in accordance with the accepted standards, including user

department approval as to content and accuracy, before

programming is commenced. This means again that ther:e must

be an effective system for corporate control of this require-

ment, applicable to all personnel performing systems analysis

tasks.

15. The production of hard-copy paper forms, documents, and

listings should be related to actual requirements for such

material, and shoul.d not autoniatically be unclertaken in
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all situations without. any analysis as to need. The access

of data, when needed, from computer files by means of terminal

devices should be the encouraged rnode of operations.

The nature of the problem under investigation involves the

approach to be taken to the development of a system which will

effectívely provide for the actuarial information needs as notecl

in the preceding chapters. The prÍmary components of the recommended

approach, to be outlined in the next chapter, are the record-keeping

operations of data and procedttres, computer hardware considerations

relaLed thereto, data retrÍeval and processing considerations, and

corporate funcLional applications.

rn addition to the above facrcrs, there are organizatioral

consíderations to be given to the optimal framervork and use of
personnel engaged in actuarÍa1 operations, as defined in this presenta-

tion. There are nìany factors, beyond the scope of the currenL investi-
gation, to be taken into account in analyzing the or:ganizational

implications. rt is important to observe however that, if the

recommendatíons contained herein are approved in principle, it wi1.l

be necessary to give early and diligent consideration to the organi-

zation within which and whereby the system is to be operated.

FinalIy, it wirl be necessary, if the recommended approach is
adopted, to quantify the objectives of each subsequent phase, ancl to

determine to the extent possible the tikely costs of iinplementaf-ion
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and operation to be incurred. This control framework, with associated

task deadline dates, is essential if there is to be effective manage-

ment control of a major series of Èasks, in t.erms of effort and

Dotentia 1 .



OUTLINE OF THE

DEVELOPMENT OF AN

CHAPTER X

RECO}O{ENDED

ACTUAR]AL

APPROACH TO THE

ÏNFORI-1AT]ON SYSTEM

This chapter provides an outline of the reconrnended approach

Eo the development of an actuarial information system for the Great-

ltest Life Assurance Company.

Notwithst.anding the apparent extensiveness of the subject-

matter presented, it does not represent a proposed systenis design

for an actuarial information system. Nor is it intended to convey

the impression that detailed analysis work has been done in depth in

the possíb1e component subject areas. Rather, it recorn¡nends some of

the possibilities of sysLem development which, in the authorr s opinion,

can usefully serve the needs for actuariaL information.

The contents of an actuarial information svsLen are subiect to

change in the initial discussion stage, in the detailed developmental

phases if the decision is made to proceed, with the passage of time,

wíth changes in environmental factors, and rvith the discovery of nerv'

data. Some sub ject urauLer will undoui-rtedly be addedi presentiy-prc'1"rosed

components rmy be changed in a minor or a major way; and some nìaterial

may be deleLed. In no \^ray do these alteration possibilities detract

fron the rnost iinportant objectives of the recommended approach, which

are to stimulate actuarial division thinking as to the sorts of informa-

tion and procedures required, and to suggest some of the possÍbi1Íties

which should be considered.
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The following sections outline various aspects of the recorm'nended

approach, in the order of record-keeping operations, computer hardrvare

considerations, data retrieval and processing methods, and corporate

and functional applicatÍons. The first of-these topicsr'Ínvolving

record-keeping operations, has been further subdivided into four

parts, namely:

1. reco::d-keeping of data;

2. record-keeping of procedures using or operating on the data

records ;

3. processes of record maintenance; and

4. file controls of accuracy and securif-y.

1. RECORD-KEEPING OF ÐATA

Data records of or involved in the proposed actuarial information

system approach include the following:

(a) fabular data, by age, of the probabilities of event occurr-

ence, or of correspor-ìding numbers of lives, depending oll

the nature of the source material. Event types would include

death, accidental death, withdrarval or termination, disability,

death rvl-rile disabled, and recovery from dÍsability.

(b) Tabular mathematical and other data and factors which are

noÈ practically computable from first principles or

obtaínable from business record inventories each time
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required. Possible examples include:

- loading percentage and constant expense factors for use

Ín calculating unit gross prerniums and dividencls;

- percentage dÍstributions of group insurance certifÍcate_

holders by state or province of residence;

- probability densities and cumulative probabilities, or

normal areas and ordinates, for a normal distribution

with zero mean and unit standard devÍation, that is,

for standard units;

- tables of random and/or random norrnal numbers;

- Chi-square, Studentrs t, and F distributions.

(c) Actuarial library reference tables, including unit factors

for premiums, reserves, cash surrender values, reduced paid-

up and extended term insurance non-forfeiture benefits,

dividends, sums of dividends, accumulatÍons of dividends,

and term insurance amounts and permanent plan paid_up

insurance amounts and related cash surrender values purchased

by the application of dividends.

(d) Business in-force and transaction activity records of

individual policies arrd certificates, f.or usc in statistical

and liability valuation operations, business analyses,

research investigations of mortality and persistency

experience, and simulatíon procedures.
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(e) Information of the nature of the Mathematical Formulae

book contents, in a format suitable for reference in a

reading environment (just as one might read or browse

through the present manual, exc.ept that the norrnal medium

involved would be vÍsual display computer terminar devices

instead of paper).

2. RECORD-KEEPTNG OF PROCEDI,]RES

Appendix A lisLs some of the procedures which are regarded as

necessary to operate on the various forms of data records involved in

the system. The basíc classification framervork is as follorvs:

A Interest and Annuities CertaÍn Calculations

Individual Life and Annuity Basic Calculations

Single Life Functions

B The Mortality Table

C Annuity Benefits

D Insurance Benefits

E Net Annual Prcrniums

F Reserves

G Dividends

ä Gross Premiums

f Non-Forfeiture Benefits

J l'íultiple Life Functions

K MuItiple Decrement Functions
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L rndividual Health rnsurance Basic calculations

M Group Insurance Basic Calculations

N Group Pension Basic Calculations

O Actuarial Library Reference Tables

P Mathematical and Other Tables and Tnforniation

R Busíness status and Activity rnformation - rndividual

S Business Status and Activity Information - Group Insurance

T Business status and Activity rnformaLion - Group pensions

hI Research - Individual

X Research - Grouo

The contents should not be regarded as alI-inclusive, but rather
as representing a general basis or foundation, to which additions, changes,

and extensions may be applied to meet the required conditions. The Society

of Actuariesr rextbook on Life contingencies, by c.w. Jordan, Jr., the

subject companyls Mathematical Formulae book, and the documentation of

varÍous computer programs serving the actuarial function were alI extensÍ_

vely consulted.

In presenting Èhis outlÍne of recommencled nrocodrrrî€-c¡ i t r¡ust be

noted that the decision to include or exclude a particular formula or

equation is not readily subject to precise definition or ground rules.
The basis used involved a coirsideration of possible extensiveness

of use of each routine, as a rough index of potential value if
included. Dífferences of opinion are a-lmost inevitable in this general

area. However, the contents as recommcnded should be rega,rclecl as

examples which are propose.d for inclusion¡,.^¡j.th changes and adclitions
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to be capable of ready incorporation when needed and justified.

The Appenctix A pages were prinred on an rBM l4o3 Model Nl

print.er, with a speed of 1100 lines per minute, attached to an rBM

system/360 Model 50 computer. The characrer set used is the pL/1

60 Graphic Print Train. (The rBM rerminology is Modi¡is¿ rrqt{rr. )

The characters and s¡mbols used are contained in Table 10.1. The

purpose of the printing by machine is to portray the exact formars

that would be produced by the computer facilities, rather than to

present typewritten equivalents.

The contents of Appendíx A have been prepared so that they

can be displayed, if practical, on rBM Model 2260 visual display

terminal units. rt is not intended that the visual display approach

be assumed to be the adopted or justified method for actuarial data

displays, or that a detailed feasibility study of terminal device

possibilities (".g., the rïl'1. 2740 conrnunicatíon Terminal units)

has been made as a part of thís investigation. Rather, the visual

display concept is Íntended as an illustration of a possible approach,

and is related to a corporate decision to acquire rBM Model 2260

visual display units on an experimental basis.

ConsideratÍon by actuarial

whether or not the visual display

to actuarial operations. If Lhe

in actuarial applications, then a

personnel is necessary to determine

idea has reasonable merit in relation

concept does appear to have value

detailed evaluation will T¡e necessary
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to demonstrate the justification for using IBM Model 2260 units

instead of other available termiual devices.

The number of formulae coniained in Appendix A may exceed the

justífiable or practical limit as to the nr¡nber of displays and the

supporting progranì logic required. Tn this area as we11, therefore,

it will be necessary, if the visual display idea has merit, to determine

what the limit.s as to ntunbers of displays and. support program logic

capacity actually are. Tt is possible, for example, that displays

for selected formulae only would be províded, and that the normal

method of information preparation would be by means of high-speed

printers.

Throtrghout the AppendÍx A pages, s1'rnbols are defined where used.

Some conventions have been adopted where ambigtrity was possible as a

result of the use of capital letters only, instead of the more usual

actuarial formats of capital, lower case, and script letters.

3. PROCESSES OF RECORD MAINTENANCE

The data records of the system originate either from the initial

entry of basic clata via terminals or punched-cards or as the result of

processing operations applied to the data files. Changes to records

arise from similar sources. Deletions normally originate from sources

external to the s;;slcm (1.c., pecplc dccisions) but may elso arise from

computer prograÍn logic and pre-established deletion diary date rules.

The <ieÈaj. led processes of recc-lrd rLaintenance- rleoend upon the
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contents of the records and plocedures Lhemselves, as well as on the

sizes of the data and procedure files, and hence must be established

in the detailed systems analysis work subsequent to the present broad

systenì study. File sizes must be prevented from becoming prohibitively

large, by careful consideration of all data and procedures to be

íncluded. Data and procedures used very infrequently should probably

not be included. Data and procedures in the intermecliate range of

usefulness may be incorporated, but consideratíon should be given here

to the less expensive and slov;er effective reference storage medium

of magnetic tape. Data and procedures which are included in directly

accessible sto::age facilities should be regularly reviewed, to cietermine

whether they should be moved to nagnetic tape storage or deleted entirely.

Actuaríal records maintained for historical purposes only, if required

in computer-processable form, should be stored on ûìagnetic tape. MÍcro-

fitming of historical data is another possibilicy.

The means of adding, changing, and deleting data and procedu-res,

by punched-card transactions or by visual display terminal input ' 
are

depei;dr.;^i upon thc t:ìcu;t cf Cata l;volvcC e::d upc:'l thc urgcncl' cf

data entrv and use.

4. FILE CONTROLS OF ACCURACY AND SECURITY

The subject of system and file controls of accuracy and security

is a very extensive one, and considerably beyond the scope of the current

investigation inso far as a detailecl presentation is concerned.
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The record-keeping and data processing of in-force and transac-

Èion activity files include extensj.ve logic to prove the integrity of

the individual data fields, the interrelationships of data fields \,rithin

and among files, and the accuracy of the programs and changes thereto.

Provision is also made for the safeguarding of fíles and procedures

from total or partial destruction, by means of backup files, normally

on magnetic tape arrd stored away fron the central computer room.

The calculation aspects of the proposed system also require

effective controls of content.s and logic accuracy, bY means of control

routines, testing procedures, and good documentation techniques. It

is believecl practical and most beneficiaL to assume the use of the

subject companyrs rrSCOT'r documentation system, as outlined by Mathiescn

(46), in recording the details of the actuarial Ínformation system

requirements.

Finall.y, in the area of terminal usage, ít is inrportant to

provicle control routines to safeguard the contents of confidential

fi 1es. to prevent fhe clestrrrction of compul-er-sr orecl f í I es and

procedures as a result of terminal data entry, and to precltrde the

initiation of long-duration computer runs from terminals without

the proper authorization (e.g., the request to calculate a nerv

dividend scale for all company business requires appropriate approval,

as the computer time involve<i is appr:eciable).

The design of effective conLrols of accuracy and security for
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the actuarial inforrnation system developments is an integral part of

the detailed system specification task. All possible eventualitíes

must l¡e considered, and appropríate safeguards designed and implemenËed,

so that the system can become and remain securely and accurately

operational. Some examples of possible control methods are the use

of password controls to prevent unauthorized use of terminals and access

to specified files; the use of magnetic tape to provide backup for

data and procedure files in direct access storage; proper documentation

of system details; the design and use of effective tesl data; and the

recogniÈíon that controls rnust be cont.inuously considered from the

very start of detaÍled system specification work, and must be built

ínto system developments in a practical and logical way if they are to

be effective.

5. COMPUTER HARDWARE CONSIDERATIONS

The subject company currently owns IBM computer equipment,

consisting of one 7070 (a second-generation, tape-oríented system),

one associated 14Ol for input-output use primarily, 
"no or" system/360

Model 50 (a third-generation system with direct access disk and data

c.el1 storage facilities). Current plans inclucle the acquisition of

rBM Model 2260 visual display units, with associated keyboards and

control clevices.

SOme Of ¡ha mnr-o cí oni fr'n¿¡l aSpeCtS of the actuarial irrforma_

tion requirements, as related to computer hardrvar:e considerationsr follorv:
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(a) rhe computer fíles and pr-ocessÍng capabilities must be

available on deurand to actuarial personnel, particularly

during ::egular office hours. As a result, the computer

should be operated in a multiprogrammed environment, so as

to make optimum use of the available processing time intervals

beÈween actuarial information syscetn requests.

(b) The system must have an effective and aclequate speed of

response to dat.a and processing requests. ThÍs implies the

use of random access storage for files and procedures. Tt

also irrdicates the desirability of use of on-line terminal

uníts attached by cormnunication lines to the computer, to

enable the power of the computing facility to be used by

actuarial personnel rvorkÍng in their orvn geographic area

of the building. The application of rBM Model 2260 vísuar

dispiay terminals in this area, together with the provision

of data prínt-outs when dictated by volume and other consider-

aÈions, appears to be the most logícal course to follow. rt

is a lso consistent '.,ùith the planned program of exte¡rdecl

usage of visual display units, and of the provision of

printed output only when required.

(c ) the system must provicle a 1-ogica r. exiei:siori of the capabii-

ities of the individual users of the system, with computer

polvs¡ being used rvherever vrarranted ancl justifiecl, and,

conversely, not applied where people processes shotrld be
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used instead. Moreover, the system must take into account

the degree of difference in the skill and experience levels

of the various users, and provide the means whereby both

experienced and new personnel can use it effectively. The

use of vÍsual display units in a conversational operating

mode contributes materially to these objectives.

(d) Actuarial information processes can result in a rvide range

in Ëhe amount of output produced. For applications involvinø

large voluines of output and, moreover, requiring printed

documents, the use of the high-speed printer (1100 lines per

minute) is necessary. Also, Ít would appear preferable

to produce the prínt-outs by preparing a printing job queue

of disk-stored data and then printing from Ëhe queue in a

SPOOLing environmenÈ (i.e., Simultaneous Peripheral Ope::a-

tíon On-Line). This avoids rhe dedication of a complere

prinLer to the actuarial function for regular offÍce hours,

and also enables the use, r¡rhere necessary, of pre-printed

instead of blank paper stock.

The possible need for auxiliary prinring facilities in

the actuarial area may be met by use of IBM 1053 Print.er

or IBM 2740 Co¡rnunication Terminal Units. Both types of

devices are much slower printers than the 1100 line-per-

minute unit referenced earlier, as thcy pr:int character:-by-

character for each line. AË the pr:esent time, it is not
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felt that the use of printers of this type would produce

maÈeria1 benefits, by way of reduced response time for

hard-copy results, of sufficient importance, when compared

Èo the high-speed printer use concept, to \^Iarrant their

acquisition"

(s) The system must be so clesigned as to be independent of the

particular form of input and output devices employed. The

use of a particular device should be determined on the basís

of applícatíon requirements and device practicabilities.

For example, t-he 2260 visual display unit may be used for

normal types of input requests and associated data. If the

inpui, hor.rg1's¡, is a rr€r¡I rÌÌortêIity tabIe, it may be pref erable

Èo have punched^cards prepared and then to read the punched-

cards through the computer room card read-punch unit (i.e.,

an IBM 2540). At the same time, it should be possible to

enter the mortality table by means of the TBI'1 2260 unit,

even Ëhough it may not be the besÈ rvay and may cie up the

unit for excessíveIy-1ong periods of time.

Output device selection should also be related to the

application requírements and device Practicabilities.

. For exanple, the user of an IBI"I 2260 terminal should be

able to request the exception .preparation of hard-copy

rcplicas of the visual displays by the sinplc process cf
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terminal key depressíon, rvith the results being produced on

the high-speed printer

6. DATA RETRTEVAL AND PROCESSING METHODS

Appendix B, prinred on the TBM System/360 computer, outlines

some examples of the possíble uses of TBM 2260 visual display units

in actuarial data retrieval and processing operations. Five examples

are presented, involving the calculatíon of premiun rates, reference

to stored actuarial tables for selected cash values, reference to

stored tables of nomal distrÍbution data for selected values, access

to master file information for a partÍcular policy, and the development

of persistency rates for a business of a partícular agent. Recognition

has bee¡ given to the potentially wide range o¡ lçn6wledge and skills

in actuarial mattels on the part of the system users. elcotdingly,

a detailed, step-by-step approach has been outlined for new terminal

operators, and a sunnnarized short-cut rnetiiod, for use by experienced

personnel. The Appendix was printed on the 360 computer

The basic operationa-1 struct.ure of the Appendix B contents,

in moving progressively from a major category of request to a minor

or subordinate one, is analogous to the approach described by Hodson

(47) in outlining a hospital inforrnation system using compLrter facilitíes.

It is not intenced or implied that the IBM 2260 approach be the

only reco¡mnended neihod for data retric',ru1 und processing. Rather, it

sholrJrl be vj-pwed as an allerna-tive to comptlte:: roorn ca:d reaclers and
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high-speed printers, with the decision as to device selectÍon being

based on specific applicatíon parameters. The observations made Ín

section 5 of this chapter, immedíately preceding, are particularl.y

applicable in this context.

ïn support of the outlined approach, it vrill be necessary ro

provide effective file access controls, file content safeguards, process

and data linkages, and appropriate system warning messages to the users

in the event of erroneous request parameters. A fundamental require-

ment throughout involves the processing of data Ín such a manner as

to produce the most meaningful and useful information for the system

users. Flexibility in information specifications, and acceptable

request-resPonse time intervals, are important criteria in this regard.

7" CORPORATE AND FUNCTIONAL APPLTCATIONS

As demonstrated by the range of topics outlinecl in Appendix A,

the corporate and functional applicaLions of the suggested actuarial

information system framework are widespread. fncluded are manasemênr

requirements, governirenta l. submi ssi.ons, ancl frrn¡Êi nne 1 uces in lhc

sales, policyholder services, administrative, and resea.rch areas.

For some tiine prior to the cortrnencement of the present research

task, the rvriter has been concerned with the significance of current

business in-force as related to the corporate financial position.

Del.iberati-ons in this area have been lirnited to individual life and

annuity busiüess; individual 1-reaith insurance a¡rd ali group business
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has been excluded because of the materially different nature of such

business (e,g., the yearly renervabl-e features of group life and health

and of a signr'-ficant proportion of indivíduaL health business).

Business in-force is conrnonly measured in terms of ntrnbers of

polícies, amounts of insurance, and annualízed premiums. Important

as these indices are, they do not in themselves provide clear indica-

ÈÍons of the proportionate contribution of each policy to the cornpanyrs

financial position. I,rrhat appears necessary is some adclitional criterion

whereby the current position of each policy, and hence in aggregate

the inclividual life and annuity line of business, is subject to continual

evaluation in terms of its financial significance to the company. This

section is an attempt to provide such a criterion.

The calculations of gross premitnn rates, particularly for non-

participating business, Ínvolve asstrnpt.ions as to mortality, interest,

lapse, and expense rates) so as to provide the val-tlation net premiums

required to support the contractual liabilities, and, in addition, the

margins for corporate performance contributions and unforeseen contingen-

cies. Publications of the Society of Actuaries and its predecessor

organizations, the Ameri.can Institute of Actuaríes and the Actuarial

Socíety of America, contain several papers on gross pr:emium calculaLions

including presentations by Can¡rnack (48), Shephercl (4g), i{oskins (50),

Jenkins (5f), Rosser (52), Anderson (53), and Stein (54).

An impor:tant component of the prcsentation b5 llcliinrian (55)
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on rrManagement Control in Life Tnsurance Branch 0Íficesrr is the outline

qf a method to measure thetrexpected contribution to profittt of each

policy at the time of its sale. Jaffe (56) noted the similarity of

approaches taken by Rosser (52) and Hekimian (55) in computing the

expected contributions to performance'

Gold (57) has presented an account of some of the factors to be

considered and methods to be employed in valuing a life Ínsurance

company. He goes into considerable deiail in a1l valuation aspects,

including assets, liabilities, earnings, personnel, agency organízation,

group insurance, partícípating and non-participating business, capital-,

and surplus. In another paper, Gold (58) set forth some of the mechanics

of life insurance company projections.

Of the foregoing references, perhaps the most contributory to

Lhe current investigation are those of Rosser (52), Hekimian (55), and

Jaffe (56) for their nethods of calculation; and Anderson (53) and

Gold (57 and 58) for their approaches to business in-force evaluation.

It is significant to note, never:theless, that none of these preserrtations

provide a method whereby business ín-force is subjected to contj-nual

scrutiny with regard to each policyrs contribution tc the corporaLe

financial positíon. For this reason, the follorving recoÛn,rended

procedure was develoPed'

The recommended procedure invol-ves lhe calculation cf r^¡hat is
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herein termed the prospective performance of each policy. By this term

is meant the value as at the current date of a1l of the future financial

elements of the policy, (i.u., gross premiurns, dividends, cash values,

cormnissions, and expenses), bused on current assumptions as to the

mortality, lapse, and Ínterest rates rvhich are lÍkely to be experienced.

The prospective performance for a policy consists of the prospec-

Ëive perforrTrance per unit factor times the nr.¡'nber of policy uní.ts.

The prospective performance per unit consists of the sun of two

parts, the basic margin factor and the margin adjustment factor.

The basic margin factors take into account those elements of

potential financial contribution which are determinable from policy

contractual data, the assumed tabular rate data, and, for participating

business, the current dividend scale.

The margin adjustment factors t.ake into account those elements

of potential financial contribution whích are orienied to individual.

policies (i.e., policy size, which affect-s the policy fee per unit

and other expense factors; ancl co,rnnission rates, which vary by type

of agent contract). Margin adjustment factors are, of cour-se, also

affected by the assumed tabular rate data.

The procedural steps involvecl in the recommended approach follow.

Examples of the calculations are corrtained irr Appendix C. It should be

noted that al I e.xamples begirr r"ith duration 1, but that, for brrsiness
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no longer being issued, calculations would begin at the lowest duration

required. The interest discount factors (coltrnn (3) in the examples)

would always ccrnrence with one. The numerical data demonstra-te the

principles Ínvolved, but should not be regarded as representing or

suggesting the degree of precision required in terms of number of

signifj.cant. digiËs used. The Appendix was printecl. on the 360 computer.

(a) Calculate the basic margin factors. For particípatíng

business, this can and should be done as a part of dividend

scale calculation work, because of the need for common usage

of many of the factors. Non-participating calculations

should be done at the same time.

At the beginníng of the calculation process, compute and

store the persistency ancl díscount factors (column (7) data)

for all ages at issue and durations, rvith the durations

beginníng at one. Then, as each plan and age is Èo be

calculated, access the appropriaLe set of persistency and

discount factors, adjust the duratíon to the required

starting point as orrtlined in Table 113 of Appendix C,

and proceed with the calculations of the T.¡asic margÍn

factors.

(b) Establish the basic margin factors as a part of the aciuarial

factor fi1e, along rvith reserve_s, cash values, and dividend

rates (i."., by valuation basis code, ínterest rate, premium
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issue, and duration).

(c) Provide for the inclusion on the master file for individual

. life and annuity policies of three basic marøin facforc

(prevÍous, currenl, and next) ,À"r",r"r terminal reserve

factors are used.

(d) Assign basic margin factors to the nìa ster f i r.e records in

the same manner and at the salne time that reserve. cash

value, and dividend factors are assigned.

(e) Provide for the inclusion on rhe master file of individual

life and annuity polícies of tirree p::ospective performance

fields (previous, current, and next) wherever terminal

reserve factors are used.

(f) For each policy, at Èhe time of assignment of basic margin

factors, or when changes are occurring which alter the margín

adjustment factors, calculate the margin adjustrnent factors,

c<¡mbine the margin adjustnÌent facLors and basi.c margin factors

to obtain the prospective performance factors, and multipl-y

the prospectÍve performance facLors so obtained by the nunber

of units to develop the prospective performance data for the

fields specified in (e) above.

ft is assr¡ned that insurance riders (farnily protection,

home securil-v, and leveJ" term) wor-r1<1 have the:'_r ourn basic
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margin factors and prospective performances (total) separate

from the corresponding data for the basic poricies to which

they are attached.

(g) s.t*nurize master file and transaction activity data as requíred

for statistical purposes, but shorv the prospective performance

totals along with the other surltrnations of numbers of policies

and amounts of insu::ance. Tn this way, aggregate and average

prospective performance data will be available wherever

requírecl or useful (".g., analysis of ner.¡ business and

business in-force by branch, agent, plan type, age at issue,

duration from issue).

Some of the implícations and observations based on the preceding

recommendation fol 1ow:

(a) since prospective (i.e., looking forward) performance fact.ors

are required, the dividend scales must extend to maturity,

if the results are to be all-inclusive. cash-value factors

to maturicy are also required for the same reason. possibly

some short-cut assumptíons nay be found necessary and

practical in this regard (í.e,, assurnptions as to dividend

and cash value factors which will apply more than a sti.pulated

nulber of years, such as 20, from the prospective performance

evaluation date).

(b) The calculaLions are considerably simpler if only one j.nterest
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rate is assumed. Interest rate variations bv duration can

be processed in the manner outlined if required, although

some of the calculation processes would have to be changed.

(c) Mortality and lapse rates on a select and ultimate basis

can be acconrnodated as indicated in the examples.

(d) Variations in rnortality and/or lapse rates b-',r plan can be

accomrnodated (e.8.¡ preferred risk and term plans). Preferably,

such variations should be expressed as percentage or constant

increments or decrements to the normal tables, rather than

as completely nerv tables. Similarly, the rnargin adjustment

factors can take into account the variations in underlvriting

practice associated wíth each policy (e.g., non-medical,

substandard, and guaranteed issue business).'

(s) The approach does not take inÈo account the refinenients

which might be required for fractional ancl outstancling

premiuns, suppl.ementary benefits, and death benefits payable

orì an immediate claim pa)¡ment basis. It does provide for

contractual changes in amounts of insurance and gross preniuns.

Refinements where necessary or justified can be incorporated,

with some possible incremental effect on data stor:age space

and conrputer processing time

(f) The method as outlíned suggesLs the addition of one ser of

prospective performance fa-ctors t-o each polii:y and each ri.der.
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Assuming 500rOOO policíes and riders in^force, and 3O digits

per record (six fields of 5 digits), the in-force master file

would be increased by 15r000,000 digits.

It might be, however, that more than one set of prospective

performance factors might be desirable, e.g.r three sets,

denoting respectÍvely, the most favourable, least favourable,

ancl most. probable estimates in terms of mortality, Iapse,

interest, and expense rate assumptions. The effect of this

approach on the size of the master file would be an increase

of.45,000,000 digits.

(g) The effect of the additional master fíle data fields on

existing pre-printed .forms could be significant, depending

upon the number of forms involved, and the extent to which

prospective performance data should he shov¡n thereon.

(h) The formula used in the calculation examples to calculate

the probability of not dying and not lapsing (i.e., colurnn

(4) data) ís the apnrr-rximatíon trsed in the sub ject Çom¡a¡wt g

asset share calculations. No problem would arise from the

íntroduction of the theoreticallv more accurate method.

However, the method used is simpler, arrd provides a convenÍent

control by sunnnations of example columns (l), (2), and (4).

(i) The method could be used in experimental work by selecting

or creatirrg saraple blocks of busi¡ress and by cleterrnirting
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the effects of dÍfferent assumptions on their prospective

narfnman^o. Tl.^ o-c*^1 ^- i - ^^^^-J.' 
., t\ Å..__i. rne exampres ln Appenqlx u oemonstrate some

of the effects of changes in interest, 1apse, and mortality

rates, taken indivj.dually and in combination. Changes in

policy-oriented factors such as policy síze, policy fee,

and conunission rates could also be tested as to their effects

on prospectÍve performances.

(¡) The initial approach of assígning prospective performance

factors to individual policies, and of summarízing the

data in groupings as required, can lead to the iclentification

of those pararneters which contribute significanLly to

prospective perfornunce, those which do not, the quantifying

of the degree of contribuqion of each, and the begínning of

the build-up of a corporate model of individual in-force

business,

(k) The process and schedul:lng of the a ssignment of nerv prospective

performance factors to t-he entire hrlcì nocc : n-fcrce, ir the

event of changes in the assumptions of interest, Iapse, ancl

mortality rates to be experienced, rvarrant some consideration

at this point.

when a divídend scale change is made, the new dividend rates

are assigned to in-force business on their polÍcy anniversary

daËes next follorving the effec[ive daue of the nerv scale.
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This means that the current dividend information on the

business in-force records, during the one-year period follow-

ing the ne\'r scale effective date, is a mixture of nerv and o1d

scale data, depending upon whether or not the policies have

passed their anníversary dates. Sununations of current

dividend data for groups of in-force policies would also

therefore consist of mixtures of old and new scale data.

Itith reference to changes in prospective performance factors

(which rvill occur whenever the dividend scale Ís changed,

as well as rvheneve:: the assumed interest, lapse, and mortality

a^^rrnr*+i -^..r ^.'^-\ *hpi-p aro t-hrpp oossibl-e methodsdÞSulllPLIUllÞ wdf !a¡lL rçvIÞtvr¡/ r LrrçLç sf s Lrrrcs I

which can be considered. The first is to update the master

file factors at the same time that anniversary processing

is being done. By this method, the work is sPread over

a one-ycar period, but it also means that summations of

prospective performances contain mixtures of old and new

factors. The second nethod involves the compression of the

master file factor up<lating into a one-month period, with

policies for all anniversary months being updated when their

anniversary days of th.e month are reachecl in the processing

cycles. By this method, the work is spread over one lnonth,

anci further, the master file prospective performance data

are all on the ner+ basis ¿fter one month raLher than one year:

as in the firsi nethcC. The {:hird rnethod involves the further
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compression of rhe na.ster file factor updating ínto one

processing cycle, with the peaking of all the work at one

poÍnt-in-time, and the immediate updating of all factors Lo

the nerv basis f or more meaningf ul statistical. results.

The degree of urgency for updated prospective performanc.e

data, the practical problems associated ivith increased

compression of the updating schedule, in terms of available

computer time, and the degree of cornpleteness of the dividend

factors for a nerv scale, are some of the more imPortant

areas of consideration in deLermining the approach to take.

(l) The incorporation of prospective perfonnance data into

business in-force records, at the time of addition of

policies to the file and of changes to policies on the fi1e,

enables analyses to be made of new issued business, transaction

act.ivity, and terminations rvíth regard to theÍr prospective

perforniance data.

Measures of ner^¡ business prospective performances by agent,

branch, plan of insurance, age, and occupation of insured,

and comparisons of data for successive years of nerv business

issues, could be rnost useful for corporate and nnrketing

purposes.

Sirnilar measures of transaction activity, and in particular

of preventab l-e ter¡ninations (i.e., lapses and surrenders,
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in conLrast to death claims, maturities, and term insurance

expiries) could also be of value for corporate, marketing,

and conservation pur:poses. Trends from year to year would,

it is felt, be most useful to note and evaluate.

(m) The approach as outlined has been limited, as stipulated

previously, to individual life and annuity policies. The

subsequent incorporation of other lines of business (i.e.,

índividual health insurance and all types of group business)

would extend the usefulness of the concept by providing

measures of all lines in terms of prospective performances.

The calculation methods for the other linese rlow excluded,

would be considerably different in detail. However, the

broad framework, involving the valuation on a current basis

of the future financÍal factors of each polícy, using the

most realistic assumptions available at the present time,

seems to have universal applicatíon to all lines of business.

8. SUI"T"ÍARY

In slmunary, the preceding secLions of this chapter, the actuarial

calculation and data contents, as outlined in Appendix A, the possible

alternative operational methocls using terminals as shov¡n in Appendix B,

and the concepts of prospective perfor:rnance and continuous business

evaluation as illustrated in Appendix C, constitute the reconurended

approach to che development of an actuarial informat:'.on system for the
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subject company.

Specific elements of the recommended approach are as follows:

(a) e basic framework has been outlined for the orderly and

controlled development of an actuarial library of clata

and procedures.

(b) A concept has been illustrated for the consolidation of

basic actuarial calculatíon routines, whích are cur:rently

decentralízed in a nr¡rnber of computer programs as well as

in manual procedure files.

(c) fhe development of a compuLer-stored actuariai library

of data and proceclures has been proposed.

The library approach provides for the addition, change, and

deletion of routines and data without necessitating a

comol ef e revision of the storase atrrf retri ev'1 ^^ñâ^ñ+^ev¡rr¡r¡eLe rLvro!vÀ¡ v! Lrrç ùLv---ov .at lurrucPLÞ.

It also provides more effective control of procedures and.

clata fi-1es, a!:4, i.n addition, an irnpro'.'cd ::eferer:cc cap;bi-

lity as to what specific routines, tables, and data are

actually available \^rithin the system. A current problem

ínvolves the difficulty of knorving, on a common and uniform

basis within the actuaríaI area, precisely what routines

have been progr-aruned, what data fi les are avai iable, and

what their individual capabilities a¡id constraints actually are.
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(d) A basis of system documentation has been recommended as

the operational sta,ndard. This Ís important in that improved

controls are a direct consequence, and, moreover, that good

documentation provides the basis for better system under-

standing and use.

(e) e format for the printÍng and visual display of actuarial

symbols and formulae, using standard IBM System/360 characters,

has been developed, and has been íllustrated by the contents

of Apperidix A.

(f) A method has been developed for the evaluation of business

in-forcer DêIrr Íssued business, and transaction activity in

terms of the potential contribution each policy is likely

to make to the corporate financiaJ. position, and has been

illustrated by the contents of Appendix C. This method,

involving the concept of prospective performance factors

assigned to each oolicy, can, it is belÍeved, contribute

in a significant and cost-justifiable r.vay to the evalu.ation

of corporate, divisicnal, ¿nd individual performances. The

availability of such measures on a continuous basis will,

it is felt, provide the corporation with a valuable control

element, over and beyond other control elements which currently

are in use.

(g) Possible trses of computer terminal devices for actuarial
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and have beeninquiries and

illustrated by

ca lculations

the contents

have been suggested,

of Appendix B.

No attempt has been made to confirm the detailed feasibility of

the component elements. Moreover, it is very likely that some at least

may be changed materially in the detailed systems analysis and development

work phases.

In ef fect, the recominerrded approach involves the creation ancl

constructive use of a library of compuLer-stored actuarial data and

processing routines. One of the 1961 Centennial Year lectures at the

Massachusetts rnstítute of rechnology had the title rA Library for

2000 A.D"rr Hopefully, the current recommended approach conveys the

impressíon of a much shorter time span ín its progressive developmenc,

and constitutes an incísive approach in which operational goals may be

quickty achieved. However, it is useful to consider the above title

in Ehe present envi¡onment, as what is being recommended is a framework

for actuarial information storage, retrieval, and effective use for the

entire company. The program must be regarcled as an ambitious one.

For this reason, a nt¡nber of distinct projects will emerge, with the

initial emphasis on the basic data and procedural foundation elements

íllustrated in Figure 3.1. File structures and contents will be subject

to extensive revision as the requirements for informaLion to serve the

oPerational control, management control, and strategic planning functions

become increasingly well-deíined. considerable research work has becn

done by authorities in the highly complex and difficult area of file
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structures.

While it is beyond the scope of this presentation to go into

detail in the areas of computer-orienteci libraries and uses, and of

hierarchical file structures, it is nevertheless constructive to record

selected references which mav be of assistance in these areas in the

more detailed system development phases it is hoped rvill follow. This

has been done in the Bibliography.



CHAPTER XI

EVALUATION OF T}IE PROPOSED APPROACH

The purpose of this chapter is to present an evaluation of the

proposed approach, in terms of its potential benefits, costs, and overall

justification considerations. The dimensions of the approach necessi-

tate a very general treatment of these topics, particularly in the areas

of dollar benefits and costs. Tt ís important, nevertheless, to provide

perspective for the suggested plan by outliníng, to the extent possible,

the pertinent evaluation elements.

1. BENEFITS

The benefits to be realized, by adopting the guidelines provided

by the recommended approach as the basis for actuarial system develop-

ments, include the fol lorving:

(a) Actuarial calculation methods for gross premiums, reserves,

cash and non-forfeiture values, and dividends; and for

research actj,vities including asset share compLltations,

persistency investigations and mortality studies rvill be

materíally improved, in response time, effectiveness, anC

qualiLy conl-rol. The concept of a computer-stored library

of actuariaI data and procedures is fundamentai in this

regard, in common lvith EIie need to organize, control, and

Èhereby augment the effectiveness of technica I libraries

in other specialist subject al:eas. 1t is important Lo stress,

holvever:, that current objectives are not rescricted to data
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storage and retrÍeva1, but include the facility for pr:ocessing

and calculation as Íìay be recluired.

(b) The documentation method for the actuarial svstem will be

standardized and unifíed in one structure, which can support

current needs and provide flexibility of contents or approach

with respect to changing future needs.

(c) lmproved actuarial information, such as prospective

performance measurenents of business activities, will be

available for management control and decision-makíng.

Research-orÍented investigations, involving the combíned

use of data files, computational procedures, and mathematical

Èechniques will become increasingly \¡aluable aids to manage^

ment in support of corporate strategic planrring deliberations.

(d) The capabilities of actuarial personnel will be grearly

extended by ttre creation of powerfui computational aids

and constructive reference facilities to assist them. Thè

discipli;a;; ir,viroiìliìeiìt oi the actuariai iibrary concept

does not constitute a constraÍnt or restriction to personnel

involved. Rather, in common with library facilities of

olher dÍscip1-ines, it pror"'ides fcr the orCerly storage,

efficient retrieval and use, and an improved degree of

awareness of the data contents anC proc-essing routines.

These benefits provide some of the more importaÌlt reasons which
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support the recommended approach. It is recognized, nevertheless, that

they do not indicate in quantified terms, the economic justification of

the proposals. The quantification of benefits cannot, in fact, be

deEermined at this stage, because of the almost limitless range of

possible data elements and procedures wl-rich could be included. As

ttre first step tordards the deterrnination of quantified benefits, this

investigation has been conducted and the results doctunented so as to

demonstr:ate some of the conipute-r system possibilities as related to

actuarial operations. Tts most important purpose, perhaps, Ís to

stimulate actuarial thinking in relation to what actuarial inforniation

is needed for current and future uses, and rvhy it can be justífied,

where possible in economic terrns. Follorving the deterrnination of what

is rcqu"::ed anC why, the means of producing the information in Lhe best

way in terms of costs, response times, and other factors of system

quality, must be determined.

The prospective perior-mance concept nny be used as one example

of the problem situation related to the quantifying of benefits. The

qualitatÍve justification may appear quite sound, but the quantified

merit of the idea, in terms of actuärial decision-making is a very

subjective matter. I{hat, for example, would be the dollar val-ue of

a decision to disc.ontinue a gÍven product line because of unfavourable

prospective perforlnance indications? A corporate evaluation of the

concept must be made in terms of rvhat it may contribute to the business

perforr.rancc. Logically, the evaLuation of benefits is the responsibility
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of the corporaLe areã or individual that is going to use the information

for decision-rnaking purposes. In the case of the prospective performance

ídea, this responsibility rests with Lhe Actuary. The same responsi-

bility rel.ationship applies to the other actuarially-oriented proposals

of this Dresentation.

2. COST CONSIDERATIONS

A detailed presentation of costs related to the proposed

app::oach is not possible at this stage, for the same reason that

quantified benefits could not be determined. The initial requirement

is to define what is to be done (the Actuaryrs responsibility). This

is followed by systems analysis rvork to 'Setermine the besL way of doing

it, with the criterion of rrbestrr including cost considerations. At

the same time, however, some general indications of costs can be

provi ded.

The Gi'eat-trtrest Life has adopted the practice of p::eparing

annually a report entitled the Computer System Development Plan. In

it, thc computcr' ic;l;s tc bc undc;i:llcn fcr ihc ;c::i fi;e yca::J Grc

recommended, together with costs and benefits related the:r:eto. The

contents are developed by discussions involving systems analysts and

user department personnel.

The November, 1968 version of the Computer System Developrnent

Plan made provision for specific task-s related io actuarial informatj.on

system clevelopments. Table tl"1 is an extract from the report, which



TABLE 11.1 COMPTJTER ACTUARIAI, TASKS PLANNED FOR 1969-1973

9U=9.!i""

Completíon of AcËuaria 1 Calcu i-ation SysEem, Phase 1.
Preliminary investigation of ::equired elements,
proposed uses, storage and ret:rieval techniques.

AcÈuaríal Calculation System, Phase 2. Storage of
tables ancl rules to enable replacement of 650 simulated
e.ctuarial calculations; availab:f-lity of actuarial
factors and fornrulas for servi cing of Computer Ledger
Stacement System, and Estate fiecurity Program, Phase 2

S yst em.

Actua::ia1 CalculaLion System, Phase 3. Extension of
s,tored data and accessing ther:eof to provide for
servicing of aIl individual ir:-force business.

Full use of Finan,:ial Reportir:g Syst.em, Actuarial
Calculation Systen, and Mastel fÍ1es for Profit Centre
anal;tsis, simulat:ion, projectjon, etc.

ToÊa i

Source : rrComputer System Devel opment Planrt
Assurance Company, Novernber, 1968,

C omp l eti on
Date

Computer Systems
and Services

Charges for System
I)or¡o-1 ôñmân|-

Tmnl omanf ¡ f i nn

and Maintenance

March, L969

Dec., I97L 67 ,7L0 13,056 4,920

Man-power Machines

JraaJ

Dec., L972 3L1460

Annua I
P a¡ rrrr-i no

0p era ti-on
llh¡ rqoc

Mr cl-rf 
"" s

, the Great-I,Iest Life
Appendix Pages I5-L7.

Continuing 24,480

$129,095

6,528

4r896

ç24,480

ÓZU

5,7 40

$11,480

H
H

L¡
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outlines, for Lg6g-1973, the re-comnended computer actuarial tasks,

completion dates, and estimated costs. The cost data represent charges

to the act.uarial division for services provided by the Computer Systems

and Services Department. l.lo provision is made for the charges to be

íncurred by the actuar:ia1 division rvith respect to the tÍme spent by

their personnel on the various development aspects of the system.

The investigation which is the basis of this thesis is represented

by the first task outlined in summary in Table II.1. The costs Íncludeci

relate to the 1969-1973 period, and do not include provision for charges

ín 1968.

By the point of time and stage of system development representeC

by the completíon of these actuarially-oriented tasks, together iviËh the

completion of other planned tasks related to fj.nancial reporting require-

ments, considerable headway rvill have been made in tha r'nraorrt.i6¡ 6f

annual statement actuarial liabilities and the accounting system, as

discussed by Vogel (59).

Before anv nrôiee¡ ín the Compr.t¡s¡ SysLem Deyel-opment Pla:: is

started, a set of Project Control Forms is prepared, on the basis of

discussions involving systems analysts and user department per:sonnel.

Project objectives, charged.man-months, costs, and beneiits are

determined as accurately as possible and are used to evaluate progress.

User department approvals of projects and associated expenses are a

-^.-! ^F +l.^ ^--^+pdrL v! Lrrs ÞJ¡u€Iiì. Signifj.canl cleviations of ectual costs, bcuefits,
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and project contents from the original estimates necessitate the prepara-

tion of revised project control forms and their aPpl:o\¡al by user depart-

ment personnel.

The current investigation invol'¡ed the Preparation of Project

Control Forms, as shorvn in Tables 11.2 and I1.3, and their approval

by the actuarial and data processing areas.

Subsequent phases of actuarial ínformation system devel-opnìents

will be conirolled as to objectives, contents, costs, and benefits by

means of the project coutrol system. Estimates will be prepared and

approved at the conÌrnencement of each task, and will be used to cont.rol

actual prog::ess. Estimate revisions will be prepared as necessary.

The preceding information is related to the costs of new projects.

In addition, costs must be considered in relation to systems, involving

actuarial components, which are currently operational, and to other

cost topics. The subjects to be outlined in this context are comPuter

hardrvare and operatiorrs, systems developnient aird maintenance, staff

lr¡j¡.-l¡¡ an¡l dorr-1n.:qc¡,r- nnrl ft'+':?^ ^^êl. ñr^i^^ri^--LIc¡.¡i¡¡¿5 ollu SEVUTUP¡iiC.iL, qr¡u rçe.e- t'rvJ\-e*^v_'Je

(a ) Computer Hardware and 0perations

Cornputer equipment currentl.y utilized by the subject company

v/as outlíned in Chapter TV. Changes and additions to the presently

installed 360 equipment are planned for the period f969-1973. Tn May'

lg5g, the core storage capacity is to be increased from 262 t0O0 positions
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to 393r000; tr,lo magnetic tape drives are to be added; and another direct

access disk storage facilÍty is to be acquired. In 1970, the core

storage capacity is to be increased again to 5241000 positions" The

purchase cost of these modifications is $738r000. Beginning in 1969,

a program of acquiring and using computer terminals for Head Office

purposes will be iniLiated. Sixteen TtsIf 2260 terminals are to be

obtained during the 1969-1973 period, together with the necessary conrrol

and adapter units. Monthly rental charges when all terminals have been

installed will be $2r472. The above data r.¡ere obtained from the November,

1968 Conputer System Development Plan previously referenced.

The projected usage of the 360 computer for 1969-1973, with

the expanded capacity and termina.l additions as noted, does not currently

índicate that anotirer rnajor computer would have Lo be acquired before

L974. The recommended approach will lead to increased use of the fBM

System/360 Model 50 computer, in terms of computer time and file storage

space. It is believed, however, that sufficient capacity is currently

available for use in actuarial developments. Nevertheless, it is

recognizeci tìrat ciri s concir cion can change, and i s inf luenc.ed not crily

by the contents and processes which *y be agreed on as essential

components of an actuarial inforrnation system, but also by all of the

systeÍn devclopnents and ,lp.erations ivhich use Lhe cotirputer faci lities.

In a<idition to ti're costs for nelr actuarial projects, consideration

must be given to the functional costs for ictuarial operations which arise

from systems rvhich are currenLly operational. The cost. data which follow



11.11

in this subsection were obtained from Parsonage (6C).

He has indicated that, f.or 1968, the actual computer system

functional costs for actuarial operations were $13rO00 for systems

analysis and programming, $25r000 for computer services, and $B'000

for key punch and unit record work, for a total of $461000, ot 3,2"L

of the Lotal 1968 functional cost of $114471000, The planned expendi-

tures, as shovrn in Table 11.1, of $1041615' $l9r5B4' and $5r740 f.or

respectívely the non-recurring manpower charges, non-recurring computer

usage charges, and annual recurring computer usage charges for the first

three actuarial projects listed, j.ndicate a marked growth in resource

allocations to actuarial systems. As such, therefore, the provision

for increased activity Ín this area appears prudent and justifieci, and

demonstrates one index of potential impact of the reconrnended approach.

The 1968 functíonal costs of operation for the individual

insurance and annuity systems rdere $90r000 for systems analysis and

programmíng, ç2461000 for computer services, and $148r000 for key punch

and unit record work, for a total of $4841000, or 33.4% of the total.

functional cost (60). Iniithin these systems and charges are elements,

involving reserves, cash values, and dividends, which are indirectly

related to actuarial operations. The reconmended approach for prospec-

tive performance evaluations coulci have the effect, on the preceding

data, oi estinai:ed increases in systenìs arralysis and programming rvork

in the year of ímplementation, of 25'L, or ç22r500 and in computer servjces

work, for the first full year of operation, of. 5%, or $12r300. Prospective
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perfol:mance factor preparation costs have been estírnated at $50r000

initía1ly (when many cash values will have to be accessed aud key punched)

and $20r000 for each iull revision thereafter. As noted in Chapter X,

+1^^ r^^-^^ ^F ^.'ecision required in the prospective performance factorsLrrfl ucE;rgg vl- PrçL!Þrv¡¡ rçYurrs!

renìains to be defined. This could materially affect the preceding cost

estimates.

(b) Systems Development and Mairrtenance-

The manpo\^rer cost estimates for system development and maintenance

of the actuarial system phases, as shown in Table 11.1, represent the

allocation of an estimated nineteen charged man-months of analyst time

and thirty-six charged man-nionths of prog¡..arÌrmer time during the L969-

1973 period. These data exclude actuarial division time. The nature

of the recommended approach is such as Èo suggest that Èhe actuarial

dj.vision time required for system specification and verification could

correspond closely io the combined analyst and progrartrner tíme estimate

of fifty-fíve charged man-morrths.

The recor,tnended actuarial j-nformation s;rstpm dpt¡ol npment :nnroâch

is betieved to be adequately supportecl by the cost estimates and man-

por^rer resource allocations rvhich have been stated. Tmproved estimates

will be prepared rvhen Lhe actuarial data and procedures to be inclurled

have been determined.

Three members of the actlrarial divisi.on are currently engaged

prograrruriing and actuariai sysierLrs rvork. In tire evelit of approval of

1n

¡ho
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recofiÉnended approach, iÈ is likely tlìat a considerable part of the rvork

tine of these individuals will be required, aiong with the time of

systems analysts, for systems design and feasibility determinations.

The current operational systems, for dividend scale, rate book, and

asset share calculations, will have to continue to be supported by

adequate personrrel resources.

(c) Staff Training and Development

Much of the success of the recommended approach will be dependent

upon the effectiveness of the prograrn fol staff training and development

related thcreto. Thí q r'q nârl- r'çsl¿¡fy true for activities involvÍne

the use of cornputer Lerminals, and for administrative practices related

to systent documentation ancl control.

The time estimates and associated charges for systems analysts

and progranmers, as contained in previous sections of this chapter, do

not include provision for staff training and development time. Rather,

this is viewed as an overhead item in establishing computer system unit

charges. The non-cha'rged time for the Computer Systems and Ser.¡íces

Depar-tment (excluding compuLer operatíons) amounts to 25'i" of the total

tirne available, and includes provision for education, administrationr

and vacations

The significance of the fn.aonino ic rhrt. provision must be

made in establishirig project operational schedules fcr the fact thett

one avail.al¡le man-year of tj.me rvi1l gencrate on the average abouL nÍ.ne
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months of cTrarged time'

TrainÍngcostsforuserdepartment'personnelhavenotbeen

ínclucled j.n the cost data províded. llorveve::, the preceding indications

that 75"/. of avaílable tíine will be used directly on actuarial system

tasks , and 25%, for non-charged ac|ivities of education, adminístration,

and vacation, may be useful first approximations to the actual factors

experi enced .

Thepotentialmagnitudeoftheactuarialprogranissuchasto

wari:ant Íncreased staff training resotlrces in the computer systems and

services area. The development and presenLation of courses and seminars

can prove a vit.al factor in the degree of success to be attained' The

Èask of training, and the associated cost ingredíents, must be viewed

as increasingly-demanding comPonents of progress' The derivative

potential benefits from the trainíng programs and effcrts can' and

should, increaSe at much more rapid rates than the incurred costs,

and provicle a more than satisfacLory return on the investurent of effort

and moneY rePr:esentecl'

(d) Fucure Cost Projections

Future costs associated with the proposed actuarial system

approachcannotbeprojectedbeyon<ltheclegreeofdetailandimplied

precision presentcd earlier in this chapter. The ifirportant considerations'

horvever ) a1e not associated rvith costs in f-he¡rselves, but rather with the

relationship of costs and benefits of system proposals' For tÏlis reason'
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the cost estímates outlined in the preceding sections should be

appraised in association with the contents of Chapter X, the outline

of the recorninended approach, and section I of this chapter, dealing

rvith benefiLs.

Fina1ly, as stated previously, but worthy of repetition in this

present area of consideration is the fact that each component project

of the overall strategy will be subject to content, cosL, and justifi-

cation controls, by means of the project control system, from start to

finish. In this rvay, components can be a<ided, altered, and deleted in

accordance rvith possible changing requirements, and controls can be

revised as necessary to fit the alrered circulstances. The means are

thereby provided for the joint control of all aspects of the proposed

approach by the actuarial and computer systems and services divisions.

3. JUST]FICATION OF APPROACH

ConsiCerations of the general overall justificatíon of the

recormnended approach are outlined in the sub-sections rvhich fo1low,

unCer t'he hcadin¡¡s of t'cncf its, Çc:po:3 te plc:l:li;g f o:: ihc f uiu-'-.:,

costs and perform¿lnce evaluatjons, and clarification of objectives.

(a ) BenefÍts

The recommended approach in effect represents a consolidation

of the wealth aud diversity of actuarial data and procedures currently

existing in a decentralized varieiy of forrns and structures. Just as
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any collection of books, periodicals, and documents is greatly enhanced

in value to the users by the application of lÍbrary concepts arld

disciplines, so is it \^/ith the corresponding actuarial components of

the subject company. The many requirements for computatíona1 capabili-

t.ies, in addition to the conventional computer library facilities of

data storage, retríeva1, ancl referencer justify the computer-oriented

approach. The adaptation of the computer concept, so as to serve the

reference function as well as the calculatÍon needs, enables the degree

of data and procedure dupl:'.cation in tnanual and computer files to be

mÍnimized.

0f equivalent importance to the library concept is the evolution

of an accepted standard approach to actuarial information processing.

Þ^^.-.1 I î rl.^ -^--- 
f^¡\(jg<1 ¿LiIe:jS OL Li.ie riLdIl) Id(-LOlb wrIrLIr ItlGy Iltrlus

as to the organízational structure to be adopted, it is very intportant,

if not essential, to establish an agreed-upon framework for system

devel.opment, control, and doc'¡mentation. No part of corporate opera-

tions or of the techrrically-oriented actuarial area should be dependent,

for continued ef fecti.ve contribut-r'-on to the cornorâto narformênce, on the

presenc-e of any one person. By means of standardízed approa.ches to

system analysis, programming, verification, control, and documentation,

much can be done to insure optimum operations. At the same tine. due

and adequate provision must be made for some aspects of actuarial

operations which involve great urgency of cornpletion.
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(b) Corporate Planning for the Future

The prirnary intent of any informatíon system is to provide

information in a form, with the content, and on a time-interval basis,

that enables improved and more timely decision-making, action-taking,

and use. The ínforniation should be viewed as data with a purpose, and,

as such, must be related to the presenL and the future.

A consiclerable pa;t of the recommended approach involves the

calculation of information for use in operational control of the

ínsurance business. (See Figure 3.i.) Included ín this category

are Ëhe computations of pr:emiums, reserves, cash valueS, dividends,

and other actuarial factors. The potential dimensions of the data

and procedural base necessitate a major degree of emphasis in this

area 
"

The recommendations are not restricted to operational control-

elements, but extend ínto the areas of management control- and strategic

planni.ng. The prospective performance concept can provide an effective

means of ::ealistically evaluatÍng individual bttsÍness in-force, new

busíness, and transaction activity. It thereby represents a reconnienda-

tion pertaining to increasingly effective management contr:ol. At the

same time, it provicie,s ¡he iaciiicy íor strategic pianning considera-

tíons by províding the means of testing hypotheses of changes in assumed

interest, lapse, mortality, and expense i:aies.

The structural frarnework proposecl for the aPpt¡ach enables the
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logical and controlled extension of actuarial activities into the three

areas of strategic planning, management control, and operational control.

The degree of development in each area ís dependent upon the beneiits

'to be reaLized and the costs to be incurred. The deta:', led program of

activities to be adopted is subject, therefore, to control by the

act.uarial and computer services areas on a continuing basis.

The ever-increasing usage of computers for data processing and

related operations, together rvith the significant costs associated lvith

system development and operation, necessitates that corporate long-range

plans take into account the potentials and constraints of computer systems.

The grorving depenclence on computer systerns must not become, or be allor.recl

to become, a restriction in the aggressive pursuit of business opportuni-

ties. Ratlier, the capabilities wirictr currently exist in computer technology

must be organized as constructive extensions of personnel capabilities.

There is no evidence to suggest that a plateau of computer

technological development has been reached, or in fact that it does

or could ever actually exist. Similarly no proof exists that the pace

of technologÍcal advance has in any v¡ay slaclcened.

As one example, a recent arÈicle (61) outlined the effects of

using barium sodium niobate crystals in assocati.on r¿ith l"aser bearns

to add information to the beams. The technological potent-i.als suggested

for this âpproach include a dramatic increase in the ntmrber of communíca-

tion lines available (estimated a.t ten thousarrd times the number of
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telephone lines currently in use by Bell Telephone); the adaptation of

lasers into optical versions of cornputer meniories; and the resulting

replacemerrt of electrical inpui on Ínagnetic tape by optical ínput on

film.

Another articLe (62) dealt rvith some of the problems assocíated

$Iith high computer speeds and inadequate printing speeds of standard

output printing devices. One approach being developed involves the

linkage of microfilm facilities rvith the computer. Computer data are

converted to visual images on cat.hode ray tubes, and are photographed

therefrom on microfilm. Spe.eds range f rom 7r000 to 30r000 lines per

minute, in contrast to mechaníca1 and electronic 'line nrinfer "oeeds

of 300 to 1r500 lines per minute. Compact microfilm libraries and

associated film vierving equípment provide the necessary system storage

and retrieval caDabilities.

TheSe examrìlae illrrcÈrrfe Some of the eXciting technological

advances that are being made. More important, perhaps, than the facilities

themselves are the associated challenges and difficulties of evaluation,

selection. and use.

(c) Costs and Performance Evaluations

The reconrnendecl appro::ch is based

evaluaiion of costs and benefits of a1l

control is thereby provided to an adequa

determination of best possible estimates

1^- r^- 'he continuousvr¡ a Pr4rr !ut L

component ta sks . Ifanagement

te degree. The quantitative

oí costs and benefits brings
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into proper perspecLj.ve and focus the reasons rvhy a task shculd be

undertalcen. The importence of intangible system development benefits,

such as bet.ter service, imp::oved public relations, and greater accuracy

is generally not subjecE to question. However, the primary business

elements of any system consideration are the cost, benefit, and net

return criteria. The proposed approach enables the exercising of

effective management and divisional controls throughout.

(d) Clarification of Objectives

An Íntegr:al aspect of planning for the future involves the

clarifícation of corporate and divisional objectives. tr^ihat is to be

achieved over: a period, in terms of groivth, financial performance, and

other useful progress indices must be established at the outset, to

provide the basis for determining the means rvhereby the goals may be

achi eved.

The proposed plan incorporates a variety of means whereby

computer assÍstance can be improved in the various actuarial activities.

Ït also provides the basis of irrcorporating procedures and concepts

which can measure the actual progress being made towards the overall-

objectives. FÍnally, it includes the potential capability of measuring

variations of actual and expected results, in accordance with actuarially-

controllerl criteria, ancl of bringing the significant varíations to

actuarial attention for decision-making.

The need Èo clarify co::porate and divisional objectives so as
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to provide the evaluation standards becornes increasingly apparent.

An influerrcing facLor in this regard is the alvaleness of computer

systeln, equipment and t.echnological capabilities, which can bring into

the realrn of possibility and pr:acLícability sorùe of rhe goa1s, r^'hich

may, heretofore, have been regarded as impossible'

4. SL'Tû4ARY

The preceding sections of this chapter have outlíned the benefíts,

costs, and overall justification considerations related to the recormnended

approach to the development of an actuaria-1- information system.



CHAPTER XII

POTENT]AL AREAS OF FURTHER INFORMATIO}T SYSTEM DEVELOPMENTS

This chapter indicates some of the potential areas for further informa-

tíon system devel-opments. Its purpose, ther.efore, is to demonstrate

the wide range of possible computer-orÍented applications rvhich may be

considered along rvith the actuar-ial system proposals.

1. ACCOIJNT]NG AND AUD]TING

As noted in Table 11.1. the ultimate conìbined use of actuarial

procedures arrd data f i les and f irrancía I reporting systenì developmerrts

is planned, to serve the corporate needs for profit centre analyses

and business simulations and projections.

The c.urrent svstems in use for the accounting funciion are

involved with the recording of historical financial data, and with the

summarization of these data for statement purposes. Business projections

are prepared on a very informal basis. Profit analyses by geographical

ãrëãt agent, and detailed product lines are not produced.

It is because of this basic environnent associaied with the

accounting function that a scries of specific nerv tasks dealing with

financíal reporting system developments was included in the November,

1968 version of the Computer System Development Plan. Table i2.l

is an extract frorn the R.eport., rvhich outlines, for L969-1973, reconmended

financíal repor-iing system corùpuier iasks, completion dates, and estimated

coscs.
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0b j ectiye

Completion of Ffnanclal Reporting System, Phase 1.
Preliminary investigation of and report on the
structure of a system for stcrage and retrieval of
suuunarized and detail accounting, reserve, policy
extribit, etc., ilrformation, required breakdowns,
storage and retrieval techniquesr êtc.

Financj.al Report-ing System, Fhase 2. Use of Financial
Reporting System to record Health accounting activity
flowing from nerv consolidated functions system, and
other accounting activíty flowing from present systems;
production of accounting elements of presently defined
inEernal and Government statement,s bv comDuter.

FÍnancial Reporting System, Phase 3. Preliminary
investigat.ion of the inforrnation and system require-
menLs for meaningful Profit. Centre analyses (departure
from Government statement basis).

Financial Reporting System, Phase 4. Tncorporation
of reserve and exhibit inforrn'.rtÍon inLo the Financial
Repor-ting System; prodrrction of all presently defined
internal and Government staternents by computer.

Tota I

FTNANCIAL REPORT].NG SYSTEM COMPUTER TASKS
PLANi{ED FOR 1969-:r_973

r:;illce: ttComputer System Deve lopment, Planrr , the
Lífe Assu.rance Company, November, L968,

Comp letion
Date

Computer Systems
and Services

Charges for System
l'ì or¡ a I ^ñm ôñ f

TrnpLernentation
and Maintenance

June, L969

Mâ nn,¡wer Mn CIf ineS

q rô c.on q
Y Iv t u / v

Dec. , L970 29 ,640 6,528

June, L972

Annua 1

Ranrrrri no

0p era ti on
Ch: roa e

@!.'"g
s-

Dec., L973

Great -l^IesË
Appendix Pages L5-L7.

7 ,920

64,220

24,600

$LL2,670

13,056 5,7 40

$19,584 $30,3 40

N)

N)
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The annual savings which have been estimated for the second an<l

fourth ta-sks listed in TabLe 12.1 are, respectÍvely, $341500 and $6r000.

The actuariai. and accourrting functions of this life insurance

company are ver)¡ closely linked, with informatíon regularly f loiving

from cne area to the other. ft is apparently inevitable, therefore,

that the information system developments for both areas be on converging

courses. The functional and organízational responsibilities of the

trarlitional actuarial anci a.ccounting areas are becomÍng increasingly

inierwoven ín practice. This trend wil.l likely continue into the

futrrre, v¡ith extendeC usage of operaLions research techniques such as

simulations, projections, and other types of experimental investigaËion.

The possibility, at some fuLure point of time, of organizatíon structure

revisions to reflect the changing operational environment cannot be

overlooked.

Auditing activities are closely related to actuarial and account-

ing records, daLa, and procedures" lt is important, therefore, to make

provision for adequate and effective auditing procedures as the actuarial

a;rd acccunting s)'stcrns are. evolved and modi fied.

2. BUDGETING

Budgeting tasks are vcry closely associated with accounting

matters. The current methods involved in budget prepar--ation are

essentially lnanual, and are dcpendcnt to too great a degree on i.he methods

of allocating expenses. The primary concern in budget work is wiih
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current experience, \^7ith a resulting adverse effect on longer-range

budgetary planning. Scientific methods of budget projections and

evaluations are not used. The informatíonal requírements have not

been effectively defined

One possible area of system developnenL involves

tion of informational requirenenLs needed to prepare and

budgets; the use of computer facilities where warranted;

of relating actual data to estimates, and of identifying

variat.ions betrveen the two for reviel^/ and action-taking.

the determina-

ma intain

and the means

S16trr Mo rtL

3. PERSONNEL AND ADMIN]STRATION

The largest elernent of life insurance company general expenses

consists of salaries and relatecl items such as pension fund contributions.

Budget preparation and maintenance rvould therefore be dealing with these

types of expenses as well as rvith expenses related to plant and equipment.

The salari' and rclated expenses for personnel are, how-ever, cornponents

of personnel resource acquisition, maintenance, and administration.

ii j.s i;r this context tliai infoïrtûti.;,,riai sysieüi devel-opn=,its cuul-J

be considered.

The current payroll oper:ations are extensively decentralized,

and involve dífferent record-keeping and processing for dÍfferent

Broups of ernpl-oyees (e.B. r Head Of fice clerical staf f , building staf f ,

Branctr Office staff, and agents). The recorrl-keeping of personnel

resource characteristics is similarly deceniraLized. No convenient,
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rapid, and reliable means exist to detennine the individuals on staff

with a particular set of characteristics and qualifications, as míght

be required in order to fill a vacanL position in the best way.

Projected staff complements and characteristics for future require^

ments are not determinable to the degree of detail required. Personnel

resource planning is therefore severely hampered.

Data on eclucational levels, professional training, experíence,

períoclic evaluations, ancl other job-influencing factors could be

established arrd maintained along with payroll and other financial

elements. Computer facilÍties would expedite the processing involved.

DerivatÍve information could be prod.uced as needeC, for use in corporare

polícy-making relative to salary level-s, hiring policy, and type of

applicant, and for administrative decisions involving promotions,

trarrsfers, and associated qualifícations and requirements.

4. MARKET]NG

The possibilities for computer-assisted marketing supporr are

virLural i-y unlinriced, excepr as to cire neeci for justifying the plans

adopted. The prospective performance concept, applied to Èhe analysis

of new business and transaction activity, could provide considerable

be¡rcf its to the marketing area. Sa les by agerrt and branch of fice coulci

be ccmpared on the basis of projected contributions to the corporate

resuLts. Variations in contribution projections by prospect characLer-

isli.cs could be used in developing iinproved agent training information,
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as to the characteristics to seek in their sales efforts. The prices

of insurance products could be subjected to constructive scrutiny by

marketing and actuarial personnel. Thís might produce a better degr:ee

of optimízation in this area as influenced by competitive and corporate

profitabÍ1ity objective factors. Product research coulcl be materially

aided by computer processing speeds and by projection concepts sÍmilar

to the prospective performance idea.

Other possible marketing applications include:

(a) the forecasting of new product sales, and the provisiorr

therefrom of the basis for decision-making relative to their

development;

(b) the establishment of production quotas by sales territory;

(c) the analysis of present and proposed company prodr.rcts, to

determine the most profitable or contributory mixture;

(d) the determination of optimum branch locations;

(e) ttre preparation of marlceting forecasLs, as influerrced by

economic changes, population shÍfts, and buying character-

istics and customs:

(i) the analysis of fj.eld force characterist:',cs, producti.vity

and prospective perfor-mance, for use in personnel acquisition

and development;
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(g) ttre integration of da

system to assisL thc

sales outlets; and

ta and procedures into

long-range planning of

a forecasting

products and

(h) the analysis of probable effects of different methods of

financing and compensating field representatives.

5. MED]CAL AND UNDERWRITTNG

ProvisÍon has been made within the suggested system framework

6^r *^-+ a 1 -' r--ror mortarrty rnvestigations. Closely related are medical aspects of
underwriting practices as rvell as the entire range of underwriting

oper:ations and regulations.

Potential infonnat:i.on system developments in these areas Ínclude

the underwriting, by means of computer programs and systems, of a

considerable portion of individual business; and the investigation of
actual medical history data, by means of computer-oriented research,

so as to identify and evaluate trends that could be of value in premiun

rate-setting (particularly as related to substandarci premiums) and in

mainLai¡ring underwriting regulations on an up-to-date basi_s.

6. ]NVESTMENT

The flow of substantial amounts of

companies in the form of premitnn payments

action t-re taken to geL the funds invested

benefit of policyholders and the company.

money into life insurance

necessitates that rapid

and workÍng for the mutua I

Computer facilities applied



to a cash flow

more PromPtlY,

systen may enable the avai

wi th additional investment

T2.B

lable funds to be put to work

incoma hoinp ône result.

' Another potential area involves the development of an information

system in rvhich different investment policy courses of action, in terms

of projected net return, degree of risk, and extent of diversity can be

eva lua ted.

7. COMPUTER FACILTTY GROI^ITH AND APPLICATIONS

The examples of potential applications cited in the preceding

sections are all associated vrith grorvth and increased capabilities

of the computer facilities involved. New forms of application, particu-

larly in the area of on-l.ine systems and computations, can require ne\,I

types of cerminal facilities, as rvell as iaster and more economical

bulk data storage. Business pressures are evidenced by the great

increase in nunber of terminal equipment manufacturers, the diversíty

of devices. and the continually decreasing unit cost of ccrnputer data

storage. Development plans must therefore be flexible, in terms of

devi ces to be used as well as the applications tc be irnpl-ernentcd-

CosLs throughouE must be controlled, and, more importantly, justified

by the antícipated revenues to be realized.

B. SU}ßIARY

The interrelationships of the various life insurance conìpany

functions were demonstrated in Figtrre 1.1. In aggregate, and regardless
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of hor^'they are performed, by ccmputer or by manual means, Lhey consti-

tute a managemelìt ínformatíon systen. This term may be defined for

preseilt pLtrposes as a system cf systems, usíng data bases and functional

system logic as required, to produce integrated results for measuring

the effectiveness ancl degree of control of business activities and for

corporate decision-making. The potential of the management information

system concept is directly related to the degree of attention given

to the deðision-ma.king processes and to the associated information

needs.

Garríson (63) in outlining his companyts philosophy Ín this area,

emphasized the need to define, develop and inr¡l-ement an rrínformation

management system.tt His sequence of priorities was first ao ttget

the basic data and its strur.cture in order and then develop the feed-

back and rnanagemenc reporting requirements.tr This approach is consistent

with that taken by many companies in developing computer-supported

aspects of management Ínformation systems. The extent to whích informa-

tion requirements can be anticipated will have an important effect uPon

tn" a"gr"e of required re-definiLion of the supporting data and procedures.

Nevertheless, the informatiûrr needs rvill change continuously, and the

system structure, file organízations, and process:Î.ng routines must be

sufiiciericiy iiexibie tc meet these changing conditions.

The potential areas of furlher infonnatÍon system developments,

as outlinecl ín this chapter, ancl the rvide range of possible applications

in the actuarial operations, dcntonstrate the opportunities and challenges
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ahead. A logical program of development is required, to insure that

the individual tasks are unclertaken in the correct priority sequence,

and that over-connÌ1ítment of resources is avoided.



CHAPTER XIII

SIJ}ß{ARY AND CONCLUSIONS

1. SUMI'ÍARY

This thesis has been concerned with asDects of actuari.ai informa-

tion requirements and related procedures. Investigations have been made

of areas of actuarial operations, insurance company record-lceeping

characteristics, industry trends, and other related topics. ArÍsing

from Lhe investigations, from discussions with actuarial personnel, and

from the study of pertinent published material are the details of che

recommended approach to the development of an actuarial information

system, v¡hich have been presented in Chapter X. Three Appendices to

the thesis proper (4, B, and C) have been included to provide the

nccessary supporting details for, respectively, the system framewor-k

and contents, the use of compuler terminals for actuarial work, and

the prospective performance concept. Appendices D and E contain,

respectively, sample forms used in policy administration and containing

actuarial data, and a glossary of insurance and data processing terms.

An evaluation of the proposed approach, :'-n terms of benefí,ts, cost

considerations, arrd overall justification, has been presentecl. Potential

areas for further developments have been outlined.

2. CONCLUSTONS

The nrirrcína1 restrlts of this ínvestíeâticln âTe as foll.ows;

' t. An approach to the development of an actuarial informaLíon
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system in a life ínsurance company has been recommended.

2. The need for an intesratod framework for actuarial informatíon

system developments, r+ith extended usage of computer facilities,

has been identified, and a proposed structure has been

recommended.

3. The concept of a computer-orienLed library of actuarial data

and routines has been advanced, with due regard to the

requirements and problems of storage, retrieval, and operatiorral

use.

4. A method for evaluating life insurance business in-force,

new business, and transaction activity, in tems of the

anticipated contributíon of each policy to the corporate

financial performance, has been developed and illustrated.

The idea has been termed the prospective performance concept.

5. Supporting inforraation has been recorded, to demonstrate Ehe

range arrd scope of the recormnendations, and, thereby, to

assist the corporate decision-makers in reaching the-j.r

conclusions as to the proposals and the course to follow.

6. A cornputer terminal disirlay format for actr-ra¡ial- formulae

presentations has been developed for use in actuarial

operations. In it, the conventional acluarial symbols

ín theÍr nonnal forurats are effectively represented by
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standard characters and symbols of the IBM System/360 computer

facilities.

7. A method fnr rrci no \¡r'Sual display terminals, in aSsOciation

wi¡h the computer and the pïoporåd u.trr"rial library, has

been recommended for actuarial processing of varíous forms.

Due recognition has been given to ihe importance of system

benefits and costs which contribute to the justification equation.

The proposed approach invoives the evaluation of each consicJered task

at the outset, and the continu.ed reappraisal of its projected or

estimated justification throughout actual development, implementation,

and operatiori.

The need for adequate concern with benefit and cost elemenrs

is possibly best demonstrated by reference to a recent study of computer

systems by }lcKinsey and company, a well-knorvn managenent consultant

i.irn (64). The nost Ímportant aspects of Lhe McKinsey report have been

summarized as follows:

l. computer system developments are currently characterized

by increasing expendj.tures and less rapidly increasing

economic returns, irr spite of technological developments and

^+^ E ç ^,-^..rLÞLol! órUlvLrr.

2. There is reasc,n fnr orêArêr.oncern related tO l_ost OppOrtUni-

ties for profit than to increasing expenditures.
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3. The gap bet\^teen technical capabi lities and practical achieve-

ments continues to widen, rvith attendant increases in iost

opportunities for business improvemenL.

4. The corporate aspects of compuler management problems are

related nor.e closely to future direction than to current

effectiveness.

5.'Ihe issues of system feasÍbilify, with particular emphasis

on the technical, economic and operational elements, must

be proper'ly and responsibly confronted. Technical feasibility

is concerned with the test of whether or not a particular

application Ís possible, within the limíts of technological

and personnel rescurce capebilities. Economic feasibii-ity

directs attention to the determination of whether or not a

specific undertaking will return more benefit dollars than

it will cost to develop. Operational feasibility is concerned

v¡íth the degree of acceptance and use of a system by its users,

in terms of adaptation and resistance.

Technical feasibility is too frequently used as the major

or sole evaluation criterion. Economic feasibility is often

treated very casuaJ.ly, partly because of the difficulty

of evaluatirrg so-cailed intangible benefits" 0perational

feasibility must be assessed by the users of the system, since

¡ha tarnr r'mnli'.c fha rloprec ¡^ "L"^L +1-^ ^r-^r-- 
j ^ ^^^^.^+^J*u wl,i.IL-Lr Lrle 5) ÞLcrlr r Þ 4LusyLEu
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and uti lized

6. Teamwork effort, linking top management leadership, operaLing

manager knowledge of requirements, computer systems personnel

capabili:ies, and the constructíve interest of all three areâsr

are the keys to successful computer systems

7. The requirement oi high economic expectations from compucer

applications, a careful diversification of skills in the

personnel groups assigned to computer projects, and the active

particiPation oi top management are the conìmon denomj.nators

of successful computer practíce.

The organizational .tramework of the subject company, and the

responsibí1itíes of the user area personnel and of the computer systems

arrd services staf f are clearly clefined. All pro j ects are suÌ.r ject to the

Project control system discipline, involving the specification of

objectives, costs, and benefits. computer system Development plan

reports provide a corporate program of planned activities for the next.

five-year period. Evaluation reports of progress, cost, ancl resorrrce

factors are prepared quarterly. Much has been achieved to daLe in

the development and implementation of record-lceeping a¡rd data processing

systems, involving the extensive use of computer facilities. Much,

however, retråins to be done in dotamr'njnc rh^ nccCs for corporate

and divisicnal l'-nformation, and of devising systems capable of produc-

ing úhe infornation on a tirnely, cost-justified, anci well-controlled
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basis , f.or use in decision-making.

This thesis has outlined some of the possibilities of actuarial

information system conponents which are regarded as technically

feasibLe. It has indicated some of the economic factors that may

apply, and has demonstrated some new concepts of actltarial oPerations

(".g., the use of visuat display Lerminals, and the prospectivc

performance approa ch ).

Nevertheless, it. must be emphasized that the thesis does not

consLitute a feasibility study and reconìmendation of an actuarial

ínformation system. Actuarial guidelines are required as to the sorts

of data a¡rd processes which are necessary or desirable Ín an actuarial

system, not only for current needs but also for possible future grorvth

and diversity in the inherent processes. AL that point, the feasÍbility

and other aspects of a system to support these needs must and will be

determined. Some of the ideas expressed herein may serve as positive

catalysts in influencing the development of the required guidelines.

Sterling (65), in his keynote address to the 1968 Automation

Forurn oí tiie Life 0ífice Managemeni Association, paraphrased the

origínal sub-title of ttlnforrnation, Pleasert as ttlmaginationr Pleaserl

and as rrlnnovatiorr, Pleaserrr and used both alterations to challenge

Ëhe audierlce as to the needs of managemcnt for information.

The recor¡mended approach to actuarial. ínforrn¿tion system

developments contains, hopefully, some elements of imagination and
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innovation, and at the saine tíme represents a practical, controlled

and orderly course of action. The difficulties inherent in determin-

ing and projecting costs are recognized. considerable work in this

aree must. be done, so as to determine the feasibility of each system

task which may be contemplatcd in rel-ation to actt¡arial operations.

0f prime importance in actuarial system possibilities are the

attitudes and frame of mind of the personnel concerned with plotting

Èhe course of action. The icleas contained ín this thesis mav serve

to stimulate Ëhe individuals involved, and thereby to contribute

to the ba sic solution of the problem of dj-recti<¡n.

The proposals are intended to constjtute the logícal evolution

of computer systems in support of actuarial- requírements and resoonsi-

bilities; and to assíst in furcher rrunlocking the colrlputerrs profit

potentialrr in the subject company, in the three areas of operational

control, management control, and strategic planning
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1. BÅSIC DATA

{A} TNTEREST RATE I SAY IO DECTHAL PIÂCES) T

{B} NUHBER OF PERIODS ÍSAY 4 DTGITSI ¡¡
(NORHALLY A PERIOD TS A YEAR)

2" BASIC CALCULATIONS

23N
(A) {1+¡¡ s (1+I) y (1+I) s . (l+I)

23N(Bl V o V v V s o o " V V = l/(l+I)

(Cl þ = IV

2(D) LlF = L/T + Lfz _ YlLz + T /24 F = F0RCE oF TNTEREST

23
{E! I,lF = [ + l/2 - | /\2 + I 124

(F¡ L/ï
(Gl L/D = l[+I]r'I

234
(Hlfi=fr-I/2+l/3-t14

3" SUPPLEMENTARY BASIC CÅLCULATTONS AS REQUIRED

þt = NUHBER OF TIHES PÂYABLE PER PERTOD

tMt 2 2 ?
{Iì L/l = LlF - {l/¡{llL/29 + (t/M llt/LZl - ttlH t(I /Z4l

{Mt (M}
fJ) Ill = {I)(1,/I } tM) = NUHBER OF TIMES

PAYABLE PER YEAR
{M} {M}

(Kl l/D = Lll + l/M

tM¡ (¡4'
(!-) IlD = {Il(1/O }



4" ANNUTTY CERTATN PRESENT VA!.UE FORMULÂE

P - DEFERRED PERTOD

N

tA¡ â- = {t - V lll ô = ANNUITY
N - = 0¡ANGLE0S

: N :=OIERESISTTO
tB} ô- = {l - V ll} DENOTE soDUE!!

N

(MI N (MI
fC¡ ô= = f 1- V ,/l

N

:(H} N {M}
{D) ô- = {1 - V llD

N

NP
{E) fi- = (t - V ){V llf

PI N

:NP
{F} â- = {l - V )(V )/D

PI N

P I = DEFERRED PER IOD

(Mt N P {r4t
(Gl â- = f ¡. - V l(V )/I

_ = CONTINUOUS SYHBOL

PI N

:tMl N P {r1}
(H¡ ô¡ = (l - V )(V )/D

PI N

-N
llf fir = (1 - V llF

N

NP
{Jl ô= = ll - V llv l/F

PI N



5" ANNUITY CERTAIN ACCUF{ULATION FORHULAE

S = ACCUHULAT I ON SYÈ4BOL(Ât

{B'

tc)

S-
N

S-
N

(Ht
$=

N

:(Hl
S-

N

S¡
N

{(1+I}

( ( t+I t

{{t+L

t ( t+L

- L9tT.

- 1!/D

(Dt

{Et ( il.+I,

tM)
- Lt /l

(M!
- t)/D

_ LIIF



B. THE ¡4ORÏAI-ITY TABLE A.6

IN BASTC DATA

{AI ÂGE RÄNGE

IBI NUMBER LtrV¡NG ÂT EACH AGE
X

fC) NUMBER DYING AT EACH A6E Þ{D = MORTALÍTY OR SHALL
X SCRT PT D

(Dl I4ORTÅLITY RATE Ar EACH AGE e = PROBABILITY 0F DEATH
X

{EI COMMUTATTON FUNCTTON TÂBLE
RÂDIX ANÛ AGE

ANY ONE OF (B)ç (CIU OR ID! HILL BE STOREDO WTTH THE MOST
CO!,IMON BEING {D}" A SPECTFÍC RADTX VÂLUE FOR A SPECIFIC AGE
þIAY BE STORED ALONG WTTH EÂCH TAEt-E f N ( D) FORMAT" IF SIJCH A
RADIX VÂLUE IS NOT PRESENT, ÂN ÂSSUMED RÂDÍX FOR THE LO|{EST
AGE [À¡ THE TABI-E WT LL BE USED. THE RÅDI X I S THE L VÂLtJE FTTR
THE LOWEST AGE IN THE RELATED HORTALITY RATES" X

PROVIS TON IdTI-L BE MÂDE TO CALCT'LATE IBI 9 (C} I OR (D' VALUES AS
RESUTRED AND AS DEIERT4TNED BY THF FORHAT OF THF STOREO TABLF"

2" BÂSIC CALCULATTONS (DEPENDTNG UPON TNPUT)

fA, L - | = MD

x x+L x

{B} MD / L - A
XXX

fC, (8 ){l- | = t4D

XXX

{D¡ L - F{D = !
X X X+I

tE) L + HD = |
X+I X X

{F! MP = [ I t4p = HTJRTÂLITY p ç OR
X X SURVIVAL PROBA-

BTLITY(GD (!- l{þlP I = l-
X X X+I

f H, | = A. lMP
X X+l X

L



3" SUPPLEHENTARY CALCULATTOI!S ÂS RESUIRED

tA) !4P = L lL N = NUMBER OF YEARS
NXX+NX

lB) Q = t - MP

NX N X

(C, Q = MD lL Nl = DEFERRED PERI0D
NI X X+N X

tD¡ Q = (L - L llL Nl = DEFERRED PERI0D
NIM X X+N X+N+H X F{ = NUHBER 0F YEARS



4" SELECÌ HORTAL TTY TABLE CÂ¡-CULATTONS A.8

fA} BASIC DATA:

AGE RANGE X

SELECT PERIOD SP

SELECT YEAR HINUS ONE SÅ (RANGE O TO SP - I}
NUHBER LIVING AT EACH AGE L

f X} + SA

NUTTBER DYING AT EÂCfI ÂGE MD
(XI + SA

MORTALXTY RATE ÀT EACH AGE O

f X) + SA

COHF{UTAT ION FUNCT TOh¡ TABLE RADT X Ah¡D AGE

NUMB ER OF YE AR S ¡¡

SUBSCRIPTS TNVOLVTh¡G {XI DENOTE DATA DURING THE SELECT
PERTOD" WHEN THE SË¡-ECf PERTOD HAS BEEN CNHPLFTFD? THE
BR ACKEÏS ARE NIO LONGER USED, ÂhID THE DATA ARE DEF INEI)
AS APPLYTNG TO THE ULTIHATE PERTOD. TN ACTUARTÅL LITERA-
TURE, THE BRACKETS ARE SSUARE, ¡JOT CURVED,

lB) f.4P = | 0(X}+SA ÍX)+SA

{cl t_ - {t_ tl ?4P

{X}+SA {X¡+SA+T {X}+SA

(D) MD = | - L
lxl+sA (xl+sA lxl+sA+t

(E, HP = (L \/L {FOR SELECT PERI0DI
N {XT+SA {X'+SA+N {X}+SÁ

{F} MP = (L llL (FDR ULTTHÀTE pERfODt
N (X}+SA XûSA+N {X¡+SA



C " Ah¡NUT TY tsENEF TTS A.9

I. BASIC DATA

{A) AGE RÂNGE

(B) NUHBER LIVTNG AT EACH AGE
X

lct NUMBER DYING ÂT EACH AGË p4D = þ4ORTA|-ÍTY oR sr4AL!-
X SCRIPT D

(DI MORÎALTTY RATE AT EACH AGE Q = PROBABTLITY oF DEATH
X

I E } COHMUTATION FUNCTTON TAEI-E
RADIX AND AGE

(F) INTEREST RATE T

2" BASIC CALCULATIONS

CALCULÂTE { B} S {C} S ÂhID {D! AS NECESSARY ( DEPEFIDING
UPON {NPUTI AS OUTLINED IN THE MORTALTTY TABLE SFCTTON"

CALCULÀTE THE TNTEREST TABLE BAS!C CÂLCULATIONS AS
OUTL TNED TN THE TNTEREST AND AN¡{UITT ES CERTÂII\I SECTf ON"
DURATTONS RESUTRED CORRESPOND TO THF ÂGES OF THF HORTALITY
TABI-E INVOLVED.

AVATLÂBLE ON COI4PLETTO¡¡ OF THESE STEPS ARE;

L;MD;8;
XXX

VVAA

{t+[] ; v ; D 3 LlF A rlF ; t/I ; Llt ; F

L



3. SUPPLEMENTARY BASIC CALCULATTONS

X(At D - tv ìf L l

H-X-I
{BN fil = SS {D I + D W=SHÂLLESTAGEWHERE

XT=lX+TXL=ZERO"
v

SS = SUHHATTON SYMBOL

TABLES OF N VALUES ARE CALCULATFD AND USED IdHENEVER RESI'IRED,
X

OTHER FUNCTTONS MÂY ÂLSO BE C ALCULATED IN TABUI-AR FORM TF
NEEDED.

ÏHE STORAGE ÂND HAINTENANCE OF CO}IMUTATION FUNCTTON TABLES
ÂRE NOT PLANN€D"

A.10



4" SUPPLE¡lENTARY BASIC CALCULATTONS (AS NECESSARYI A.1l

{A'

tBt

(c¡

(D)

(E)

{F}

(cì

tH)

(I'

tJ)

(Kt

(L,

ô-
X:N

:
ãr

al

a
NIM X

a
NIM X

S-
X:N

S-
X:N

E

NX

X+N+ [

X+N

x+l

fl=N/D

X

/D
x+l

x+1

N/D
XX

(N - N IlD
x+l x+N+l X

IN . N IlD
XX+NX

N /D
X+N+ I X

X+N

(N N I/D
X+N+H+ t X

NI

{N

(N

N }/D
X+N+M X

N }/D
X+N+l X+N

f N - N I/D
X X+N X+N

DlD
X+N X



5" SELEcT H0RTALITY TABLE BASIc cALcuLATIONs As REQUIRED A.12

tA!

fBt

x+ï

(X}+T

H-X-1
SS

R=T+l

w-x-1
SS

R= SP

(D

ID

D

X+T

SP_Tss (D
R=T+1

T )= SELECT PERIOD
(SP)X+R

X+R

THE ABOVE E QUAT T ONS , WHE T{

I NVOLV II,{G A 3_YEAR SEL ECT
TTNGENCTES€OS CHAPTER IP
VA!UES AS FOLLOWS;

l+D
(X}+R (XI+T

O (= T < SELECT PERIOD

ÅPPLTED TO A SET OF HORTÂLTTY RATFS
PERTOD (AS IN JORDANO OOLIFE CON-

ÏABLE 3), PRODUCES A TABLE OF N

X

AGE (XI x+3
{x}

( X'+T

( X}+T

X+T

(x¡+t

{Xl+T+1

X+T+ [

x+T+l

(x)+2 x+3

20
2L
22

23
24
25

VALUES ÂRE REFERENCED BY AGE (Xl+T FOR 0 (= T ( Sp (THE
SELECT PERIOD!e AND 8Y X+T FOR T )= Sp" OTHERWISE, THE
BASIC CALCUI-ÂTTON FORHULÂE GIVEN TN SECTION 4 TMþIFDIÂTELY
PRECEDTNG ÂRE APPLICABLE.

(c) 0(=T<SP-l

T = SP-l

T )= SP

(X'+T

(X'+T

X+T



6. ANNUTTTES PAYABLE HORE FRESUENTTY THAN ONCË A YEAR (AS REQUTREDI A.13

lMì
lAf a - a + {H-l}/z${

VV^^
{Mt

(B' A - ô + lM-t){ E llzM
¡{I X NI X N X

{ Mt
{c9 â - = fl - a + {H-t}{l- E l/21i,

X:N X NI X N X

;lH, :
{D) þ = A - (M-l}/zM

sil4 I :
{E¡ Q = ô - (M-Xl( E tlzM

NI X NI X N X

:lMl : :
{F} â - = @ A - (M-l}{t- E l/?M

X:N X NI X N X

(G) fi = A + L/2
VV

{H} ; = @ + l|/2ll E }

NI X NI X N X

(I) â ¡ = fi A

X:N X NI X

f J! fil = (f/2)(N + N )

X X X+I.

{K} ; = (l/zrtt +D }

X X X+[



7. ÂNNUITIES HÍTH PAYMENTS DEFERRED A FRACTION OF A YEÅR IAS NECESSÂRY) A.14

FRÂCTI0N OF A YEAR DEFERRED = [,/KY

(Al Q = A - l/KY
I/KYI X X

(B! ê r = fl {l/KYl(f- E I
¡,/KYI X:N X:N f'J X

:{M¡ 3

{Ct @ = A - (H-L}l E Y/2t4 - l/Ky t/Ky < l/H
I/KYI X X N X

:{t'it : :
{Dl A - = @ A - (M-l}(t- E ll7t4 - {l- F t/Ky

L/K'YI X:N X Nl X Nl X N X

ASSUHING 1/KY < L/þ

8" VARYING ÅNNUTTIES (AS NECESSARY¡

!{-x- i
{A) $ = SS (N I + N

X T=l X+I X

fBf {IA) = g lD
X X+I X

tc) rrål = s /D
vvA^^

(D, (Ial a = (S - S - (N)(N ll/D
X: N X+I X+N+X. X+N+I X

:
lE) {IA, - = (S - S - (N}{N ïl/D

X:N X X+N X+N X

(Fl f [-ôl = (S - S l/D
N X X+[ X+N+l X

:
{G} (I-ô) = {S - S llD

NXXX+NX



{H} fDA} a = (tNt(N I - lS - S tl/D A.t5X: ¡{ X+l X+Z X+N+2 X

(I¡ {DAD - = {{hl}(N ¡ {S - S ,,1/D
x: N x x+l x+hl+l x

(M) :
{J} (Ia} = (Iô) + ((H-t}/ZHt(a )

XXX

: (ß4) 3 g

{K¡ (!a} = (Iê! - ((H-I 2M,(ô IXXX
(Hl :

fL) (IA) - = {Í4, r s ((F4-i}/2M,(A (N,{ E ))X:N X:ÀI X..N N X

; fM) 3 ;
fM¡ {Ia! a = {IA} t(M-tt/Zt{t|A {N}( E },X:N X:N X:N N X

(FS)

{N¡ {DA} r = {DA} n + ((M-l}./2M}(N - A -}X3N X:N X:N

: {M} :
(01 {DA} n = (Dâ} ({rq-X,}/Z¡Il(N - A -)XlN x:N X."N

-::(P, (IA! = {[A] - tt/Zttã ]

{8) {IAl a = (IAl r * LL/ztlA tN)( E f lX3N X:N XlN N X

{R) fDA} - = (Dâl - + (ll?llN - A r}X:N X:N X:N

fr{! il{} 2 2
f S) {I Al = ([ô] + (H -Xt/LZìq

{T} {IA} = (IA} + LlLz
XX

fMl: {M, Z Z :(M)
{Ul {f Al = {IA) + {M -l.'à/LZN + fA ,t/N



D' Í NSURAf\¡CE BENEF ITS A. 16

===== === ====== ========

I" BASIC DATA

(AI AGE RANGE

f8} NUHBER LTVING AT EACH AGE

X

(cl NLiF4BER DYING AT EACH AGE HD = M0RTALITY oR SMALL
X SCRIPT D

(DI MORTALTTY RÅTF AT EACH AGE O - PROBABÍLÎTY OF DEATH
X

{ E } COH¡SUTATION FUNCTTTN TABLE
RADIX AND AGE

{F} Iß,ITEREST RATE f

2. BASTC CALCULATIONS

CALCULATË (BI ç {C) 9 AND {D} AS NECESSARY (DEPENDTNG
UPON INPUTI AS OUT!.f¡{ED TN THE IIORTALITY TÂBLE SECTTON.

CALCUI-ATE THE TNTEREST TABLE BASTC CAI-CULATTONS AS
DUTLINËD IN THE INTEREST AND ANNUITIES CFRTATN SFCTION.
DURATTONS REQUTRED CORRFSPOND TO THE AGFS OF THE ÀlORTALTTY
ÏAB¡-E TNVOLVED.

AVÂII-ABLE O¡{ COMPLETTON OF THESE STEPS ÂRE:

L;MD;83
XXX

VV
(l+Il ; v ; D i tlF ã t/F ï L/f, a tlD i F

L



3" SUPPLE¡4ENTÂRY EASIc cALcuLATIohts tAs ¡{ËcESSÂRyD
^ 

17

(A)

Í81

(ct

(D)

(El

ftt

{Gl

x+l
IV ){MD 

'v

H-X- I
SS (C l + C

T=l X+T X

w-x- I
ss {H } + t4

T= I X+T Y,

{V¡(D ) - D

X X+ T

fv¡(N I - N

X X+[

(vl(s ) - s
X X+ T

H-M
X X+I

{I/F}tC 3

v

{[/F](H ]
V

{[,/F]{R 
'^

I

(H)

lI)

(J)

tKt

(L'

M

R

K

TX

K
TX

E

TX
fÂ -l

X:T

t
{ I/F3 {A -}

X:T
E

TX



4 " TNSURANCE BENEF I T CALCULÁT TONS ( AS NECESSARY )

(A) A = M /D
XXX

{8, A = I - (D)(; I
X¡

I
lC) A - = lM - M tlD

X8N X X+N X

(Dl A - = fV)(ô -t - A -X;N X:N X:N

I(El A - = [ lD
X:N X+N X

I
(Fl A - = f

X:N N X

(Gl A - = fl - + A -X:N X:N X:N

{H} A - = (t{ - M + D ,t/D
X:N X X+N X+N X

tlt A - - I - (D,(å -)X:N X:N

(Jl f, = lIlFt(A I
XX

tK! ; = I - rrrtã I
X¡

-l 1
fL) Ä - = (Il9ll1 -)X:N X3N

-1
ftîl A - = [ - E - tFg{a -}X:N N X X;N

A. 18



tNl ; - = (I/F¡(Å -, + A 
L A'I9

X:N X:N X;N

{O, A - - I {F}tA -}X:N X:N

{P) fi = 14 lD
NIXX+NX

5. VARYING ÍNSUR.ANCES { ÂS NFCESSÂRY 
'

{Al {IA¡ = R /D
XXX

(Bl (lÂl = {(V){S I - S \/D
X X X+T X

{C) (IA} = fl {Dt(faf
XXX
Ir

(Då {IA} - = {R - R - {N}{H ,1/D
X:N X X+hI X+Í! X

f E) ¡¡-A) = (R * R l/D
¡{XXX+NX

(Fl (IAl = {I/F}(IA}

tl
fGl (IA) n = (I/F)(IAl n

X:N X:h

{Mt(H) lI A) = {ÍAl - {{M-X}/ZHI{A I

{J} (TAl = 8l/F3{{[A] - lL/ztrtL ])XXX



E" NET ANNUAI- PRËMTUHS A.2 0

T " BASTC DATA

(A) AGE ÂT TSSUE

(8) HATURITY OR TERMTNATTON AGE

{ C ¡ PA ID_UP AGE

2" CALCULATÏONS

f A) T-PAY14ENI LIFE { $lOOO LEVEL f NSURANCF AF4CIUNT)

P = (IOOO,{A 't/; n
T X X X:T

(B) T_PAYþlENT LIFE HTTH IMF{ED[ÅTË PAYHENT OF CLATHS ($lOOO AMTIUNTI

P(; ) - (r/Flr P )

T X TX

{C) !{HOLE LIFE {SIOOO LEVEL TNSURANCE ÂHOUNT}

:
P = {1000}{A l/A

vvv^^^
{D} WHOLE LIFE HTTH TMHEDTÂTE PAYHENT OF CLAIMS {$TOOO LEVEL AMOUNT'

P(Å I = lIlÊl(P !
VY

(El T-PAYMË¡¿T N-YËAR TÊRM (l(=T(=N) {$1000 LEVEL INSURANCE AFiOUNTI

1t?
P - - {t000}{A -9/ã 1

T X3N X:N X:T

( F ! T-PAYI"{ENT N-YEAR f ERH WITH TMMEDf ÂTÊ PAYHENT OF CLÂI},1S

-1 t
P{A -} = {tr/F¡{ P -}T X:N T X;N

L



(Gt T-PAYMENT N-YEAR ENDOwF4ENT (l(=T(=N) tSlo00 LEVEL AMUUNT) A.2I

I
P - = {1000){A -}/â ì

T X:N XSN X:T

fH) T-PAYHE¡{T N-YEAR ENDTK{HENT WITH THHEDTATE PAYHENT OF CLAIHS

'F3(Å -! + Â 1,rå
T X:N X:fq X:N X:T

f I} L_4_7 WHOI-E LIFE WTTH TMHEDTATE PAYME¡{T OF CLATMS ($lOOO AFCOU¡{TI

TH!S PLAN OF TNSURÂNCE T¡{VOLVES ÞIHT]I-E LTFE INSURANCE
COVERAGE I'J TTH PREf.4TUMS PAYABI-E FÛR LI FE. THE NET ANNUAL
PRET4ÏUMS FOR YEARS ONE TÛ THREE ÅRE 5OE OF THE ULTTMATE
NET ANNUAI- PREM T UMS S ldHI LF THO SE FOR YEAR S FOUR TO S I X

ARE 75å,
-:;:

{Pl} = {IOOO}(A }/{A - lÍl4þlA -} - tLl4llA -} !
X X X X:3 X:6

{ P T } = U{-T tr HÂTE NET ANNUAL PREM TUM
V
^

(J ) RET !REMENT TNCOME PLANS }dtrTH Tf4F4EDTÅTE PAYMEI\T OF CLAÍMS

THESE P¡-ÅI{S OF INSURANCE PROVÍDE Th¡[TIAL INSURÅNCE OF
$lOOO PER I.-'NTT, AND PAYMENT OF A LÍFETIH€ HONTHLY INCOME
OF STO PER SlOOO OF TNETÍAI- TNSURANCE AT THE RETTREHENT
DATE" ÏHE DEÂÍH BENEFÍT SS fHE FACE AMOUNT NF THE POLICY
OR TTS CASH VAI-UE O HHTCHEVËR TS GREAYFR" PREHTUHS ARE
PAYABLE TO HATURITY {COTERHTNÛUS}"

-1 N-A r
{PI¡ = fI0O0}(A -l + (MV)(V }(A -)

X X:A X:A

:13
ô - + {A -}{ô---}
X8A X:Å N-A

O9Â€E TN THE SUBSCRTPTS ABOVE TS THE LAST DURATÍON WHERE
THE F{ET LEVES- PREHÍU14 RESERVE TS LESS THAN ST.OOO"

SEË SECTTON (K} FO[-LOWÍN6 FOR O gAO E PERTCID CÂLCULÅTTONS.

ü EFdE 3 ¡S THE IN-FORCE DURATIO$\i { g"E, 
' HAT" AGE - ISSUE AGE } "

þlV = HÂTURt TY VA¡-UE



(KI RETTREMENT INCOHE PLÂN O OA8 C PERTOT CAI.CULATTONS

BEGTN HITH AN ASSIGNED VALUE OF 2 TO {N-A'"
CALCULATE THE FOLLOWTNG:

N -N {A---)(tr + llTlt}-r}(A -)}X X+À N-Â X: A

D {.00¡.1(MV-IOOO) {ô----- ô---ix N_Å+ I N_A

IF THE RESULT Is Nul NEGÂTIvE, INcREÂsÊ (N-A] By oNE Á¡{D
REPEAT

IF THE RESULT Is NEGÂTIvE, SToRF THE o ð40 0 pERIoDs HHICH
HAS NOI{ BEEN DETER¡4INED9 AS

{MÅTURTTY ÅGE) - ( gSSUE AGËÞ - (N-A} 
"

lL) ESTATE BUILDER WÍTH IHHEDIATE CLAIþi pAyT {FRoM SEpr. 30, t9É,3}

THIs PLAN PRovlDÊs $1000 IzusuRAi\'tcE To AGE 21, s5ooo rËRÞj
IhlsuRANcE FROH aGE 2L To ÂGE 65E AND A puRE ENDOHHENT ar 65
OF AN AMOUNT DENOTED BELOH BY CSV . CURRENTLY THESE

65
AHOUNTS ÂRE 93985 T ¡.¡ C Ah¡ADÅ AND S4O7O r N UNI TED STATES .

THE NET ANNUAL PREMTUH BEFORE AGE 2I. TS GREATER THAN THAT
AFTER 21, BY AN ÂMOUNT sHowN As K IN THE FoLLowING EQUATIûN
IcURRENTLY s7"00 IN cANADA Âf{D s5.oo Ih, uNITED srATFSt"

-t -l{PI¡ = {50001{Å ----} - {4OOO}(A ----t +

A.22

X:65-X

{CSV ) {A

X:21_X

{Kl{a ----!
X32l-X65 x:65-x

å ----
x 3 65-x

{Pr } = ULTIHÅTE NET êNNUAt_ pREMtUH"



(F4! ESTATE BU¡LDER (i947 TO JUNE 309 1958I A.23

THgs PLÅr'¡ PRovIDES s1000 ¡r\¡trEÅL I¡csuRÀNcE, ÍNcREAsING ro
$5000 ENDoù'{HEF{T ÂT AcE B5 A{ Tl-{E Excl{ANGE DATËc H${ICH I s
DEFENED AS3

I." ATTATNED AGE 2I FOR ISSUE AGES OO-I.I "

2" ¡.OTH POLICY Ah¡NIVERSARY FOR rSSUE Å6ES I2-T5"

PREMTL'HS REDUCE BY $K PER U}itr T ÅT THE EXCHÂNGE DATE:

AH{5}33 AGES 0 To 7s K = $9"63e9"81e9.93e10"0óst0.l7slo.29,
10"42s to"52e aND 10.67 AGES I ON.

CS0 ?.508 AGÊS 0-3u ç= S6"?0q6,64v6.85ç ó.96e 6,7"00 AGES 4 ON"

T" AGES OO-trT

:
ô ----

X: 85-X

2. ÂGES 3.2-.T5

{PI} = {5000¡{A ----} - {4000}(Â --} - (K}tA --}X X:85-X X:10 X:IO

ô ----
X: 85-X

{ P N J = UL TI HÂTE NET AN¡¿UÂL PREMIUFl PER UN IT

K DENOTES THE AMOUNT BY WIIICI.I THË IruTTX ÂL NET A¡{NUAT PREHIUH
PER U¡¡TT EXCEEDS TF.IE UI-TIHATE FTET ANF{UAL PIIEHTUM PER UNTT.

PREHIUHS ARE PAYåBLE FI]R THE E¡ÉTTRE Íru FORCF PERXOD.



{N) ESTÂTE BUgLDER (JUü-Y 1, !.958 TÛ SËPTEP4BER 3Oç I963I A"24

THIS PLAN WAS ¡NTRODUCED.JULY 3.g T958. ÍT 8EÂRS THE SAME
NAHE A5 THE FLAI{ Í SSUED PRITR '!'O THAT DÂTE, BUT f T PROVT I)ES
FOR DTFFEREF.¡T BENEF ITS.

THE BENEFTTS ARE $I.OOO [þ{SURANCE TO THE PO!-TCY ANNIVERSARY
NEÂR.EST ÅGE 21, TNCREASTruG AT THAT TTHE TO S5OOO TERM INSU-
RANC E TO ÂGE 65 ÅND $406CI PURE EhIDÛWMEF{T AT AG E É,5 "

PREHTUHS ARE PAYABLE TO ÂGE 65.

IPI? = {5OOO9{A ----t - {4000){A ----! +

X X:65_X X:2 I-X

{4060)(A --:-l * (K}{A ----}
X:65-X X: 2 T-X

ãì ----
X: 65*X

{PI } = ULTIM&TE NET åNh¡UA€- pREHf UH PER UhtET
X

THE ¡{ET ANNUAL P{IEP4TU¡4 BÊFORE THE EXCHANGE DATE TS GREATER
ïF{AN THÀT AFTER THE EXCHANGË DATE BY AN ÅHOUNT SHOHN ÂS K TN
THE PRECEDING EQUÅÌTON"

( = S3"50

(OI SECURTTY BUT[-DER

T[-{E BENEFTTS ÅRE SlOOO TNSURANCE, INCREASTNG TO 63OOO
ENDOWMENT AT AGE 65 ÂT ATTÀINED AGE 21"

PREHIUMS RËDUCE BY $K PER UN¡T AT ÂGE 2I. {FOR CSO 2"508,( = 92.75t,

{FI$ = {3000}{A ----} * f20û0}{A ----} - {K}{A ----}X Xs65-X X:21-X X:zt-X

:
ô ---=

x 3 65_X

(PI B = ULTIHATE NET êNNUA!- PREHI(H pER UNtT



I P ) SECUR TTY SAVINGS

THIS PLAN PROVTDES FOR AN ENDOÞ'È4ENT ÂT AGE ó5 OF THE SUþI OF

THË REGULAR ANNUAL GROSS PREI{IU14S' AND A DEATH BENEFIT PRIDR
TO HATURITY OF $IOOO OR THE SUM OF fHE REGULÂR ANNUAL GROSS
PREMTUMS, IF THIS TS GREATFR THAN $TOOO.

IF ¡ !GP' ! DENOTES THE GROSS PREÈ{IUI{' AND

GP = ( (PI I + C) / I l-Klo THEN THE FOLLÛHIh¡G ÅPPLY:
X

1. ISSUE AGES 31 TO 45

(GPl =
X

ll000l(A -) + (Cl(A ----)
X:A X:ó5-X

: ó5-X I
ll-K¡lô ----) - lL/D l( SS(Tl(C I - (ó5-X)lA ----l

x:65-X X T=A+1 X+T+l x:65-x

2" ISSUE AGES I5 TO 3O

(GP) - { l00Ol (A ----l + {C) (A ----l
X X:ó5-X X:ó5-X

{I-K¡{a ----l - (ó5-X)(A ----l
X: ó5-X X:65-X

[ = THE NUFIBER OF YEARS' FOR AGES 3l T0 45' FOR WHICH fHF
SU¡l OF GROSS PRET.IIUMS TS LESS THAN $IOOO"

{PI} = (lGPl )ft-Kl - C

VALUES OF C AND K FNR EACH AGE X ARF AS FOLLOWS:



(På SECURITY SAViNGS {CONTgD¡ A.26

15
l6
1.7

l8
l9
20
2L
22
23
2r+

".752 "75
? "75¿. t5
2 "75
2 "75
2.7 0
2 "65
2"60
2"55

" 1290
" 1290
.1290
" 1300
"1300
.1300
" 1300
.1300
. 1310
,L3L0

25 2"50
26 2"45
27 2"4A
28 2"35
29 ?"30
30 2 "?53X^ 2"25
32 2"25
33 2"25
34 2"25

"L3t0
" 1310
" 1320
"1320
.1330
" I-330
. t330
" 1340
.l_340
"1350

35
36
37
3B
39
40
41
42
43
44
45

2.25 " 1350
2.20 " 1355
2"15 " I 360
2"10 .1365
2"O5 "1370
2 "00 " 13T5
1.95 " t3BO
l"e0 "13851.85 " 13e0
1"80 "1395L,75 " 1400



I8 } HORTGÂGE REPAYÊ{ENT

THIS IS A DECREÅSTNG TERH Pf]L[CY, DEStrGNED TT BE USED AS A
SOURCE OF FUNDS FOR MOR,TGAGE REDEEPTTON PURPOSES. PR€I4IIJMS
ARE PAYASLE DURTNG 60g 8F THE BENEFIT PERÍOD"

{PI} n = (l/D }( SS(R }{C N / A n
N X:M X T=I T X+T-l X:N

WHERE R TS THE ÅMOUNT ÂT RtrSK AT THE BEGINNIß,IG OF THE
T

sTOTH POLtrCY YEÂR.

ft=1000ANDft=0
t M+t

ft = {1000!{A-----b / ã- ÂT 5 Z"
T M+ I.-T H

A.27



IRI DOUBLE TNSURANCE h'XTH IH94EDIATE PAYHENT OF CLAIHS

THESE PLANS PROVIDE WHOLE LIFE INSURANCE OF C1OOO PER UNIT
ANO TERH INSURANCE OF $IOOO PER UNTT FOR THE DURAÍION OF

THE DOUBTE TNSURANCE PERIOD" PREMTUHS DO NOT REDUCE AT THE
END OF THE DOUBLE TNSURANCE P€RTOD"

A.28

1 Lt24
ttlt(vo ! I

I t20¡ f-----------lA -)( (121 X:N
{(Fl{Dr I

-1
{1000}(A -l

X:M

N f t2) L/24
{vo }{Iro}{D l(vo ì

- -:---;;;---- ,;;;-----' 
o' '

lFl(DB )(D8r I

il1000tfA , +
V

lla{PI)

M IS THE DOUBLE TNSURANCE PERIOD.

( S} FA14TLY TNCOHE BENEFTT

THE FAMTLY TNCOHE BENEF[T9 AN ADDTTTONÂL BES{EFIT ADDED TO A

POLTCY BY MEANS OF A RIDERg NS DECREÂSING TERþ1 I¡{SURAI'¡CE
WHTCH RUNS FOR A PERTOD, CALLED THE FAHILY TNCOtsE PERIOD9
FROT.{ DÂTE OF PURCHASE, THE BENEFIT PROVTDES THÂÏE IF ÏHE
TNSURED DTES DURTNG THE FAHT¡-Y INCOME PERTODg A HONTHLY
INCOFIE WIL{- BE PATD TO HTS EENEFTCIÂRY UNTTL THE END I]F ÏHF
PERTOD, THE BENEF[T A¡4OUNT T S TNDEPEhIDENT OF THE AMÛUNT OF
fHE EASIC POLTCYg THE PROCEEDS OF WHTCH BECOME PAYABLE
TMHEÐTATELY ANO I4AY BE PÅTD OUT TN ANY HANNER DESTRFD.
PRET"I II'MS ARE PAYAELE FOR THE EhITTRE FAF{TLY TNCOHE PER TOD.

{PI} a =
X:N

I
-f

X:N

å-
X." N

HHERE

T T5 THE CÂLCULATION RATE OF INTERESÏ

Tg fS THE COMMUTÂTÍON RATE OF TNTERESÏ

u"s.A" CANADA

7Z

2"758

4Z

3 "252

I8s = {I-Isllll+I8, .2433098 "7?63922



(TI FAHTLY PROIECTION RIDER A.29

A" RIDER TNTEREST AND VÅ[-UATTÛN ¡4ORTAL ITY TNTEREST ARE THE SA14F. "

(12¡ (12) :
{PI} a = (1201{â- - A - l/â n

N X:I4 H X:H X:N

B. RIDER INTEREST AND VÂLUÂTION MORTALITY INTEREST ARE DIFFERENT.

(PI ! n = lL/D l{ SS{û } {C 9l/ A -
N X:M X T=l T X+T-l X:N

þJHERE

{ 12 I (Lzl
þ = (121(S- l(ô---) + {6)(ô--- )(l+fl/2ll
T i. M_T L/2

I Lzt { 12 t
S- r ô--- ¡ AND â--- ARE CALCULATED AT RÂTE J
1 H-T L/2

J = RIDER TNTËREST RATË

I - SPEC f AL ACCU¡4U¡-ATION RATE

f 12)
â--- = PRE SENT VAI-UË OF SÍ X P4ONTHLY PAYI4ENTS OF I /6 ÊACt{,

I /2 DUE ÂT THE END OF EACH È4ONTH FOR THF NEXT S I X

HONfHS "

( U } HOF{E SECURI TY RIDER

THIS TS A DECRÊASTNG TERÈ1 POLTCY, DESIGNED TO PROVTDE THE
TNSURÅNCE REOUTRED TO LTSUIDATF THE BÂLANCE DUE UNDER Â

I4ORTGÂGE LOÂN AT 68 TNTEREST.

{PI} r = lL/D 9{ SS (K )(C ,l/ A
N X:M X T=I T X+T-I X:N

WHER E

( = AMOUNÏ AÏ RT SK AT THE BEGtrNNXNG OF THE T O TO ?TH YEÂR
T

(=l0O0AND(=0
I N+l

( = (lo0o)(ô-----l/ ã-
T N+I-T N



f VI FAT4ILY PROTËCTION POLICY

THE FAHILY PROTECTTON POLTCY PROVTDES DECREASING TERM INSU-
RANCE FOR Â PERTOD, CALLED THE FÂHILY PRCITECTTûN PERfOD. TN

THE EVENT OF THE TNSUREDCS DEATH DURI¡{G THE FAMTLY PROTEC-
ÏION PERIOD' THE SPECTFTED HONTHLY TNCO¡4F TS PAID, COMMEN-
CTNG ÂT THE NEXT HONTHLY POLICY ANNIVERSARY ÂFTER DEATH AND
CONTTNUING UNTTL THE EXPIRY OF THE SPECTFIED PFRTOO" TF THF
INSURED SURVTVES THE FAMILY PROTECTTON PERIODg THE POLICY
TERMINÂTES HITHOUT VALUE" THE PREHIUH PAYTNG PERTOD IS LESS
THAN THE PROTECTION PERIOD IN CANADA, BUT IS ESUAL TO ÏHE
PROTECTION PERTOO IN UNTTED STATES"

{ PI 
' 

A

P X:N

A.30

N (121 t/24
lvo )(I001{D }(vr I 1

( 120)

{{F'lDe } (Fl {Do } (D0 0

THE RESULT TS ÏHE NET ANNUAL PREþ{ÏUH PER $10 HONTHLY INCOHE"

U"S"A. CANADA

IS THE CALCULATTON

L/24
{I¡{Vs ) I

â-
X: P

RÂIE OF TNTEREST

RATE OF TNTEREST

3Z

2"758

4Z

t "252I! NS THE COMHUTATIOru

Icc = (I-løllll+I¡) .243tO92 "726392t

THE PREMIUÞ{ PAYING PERIODS IN CANADA ARE ÂS FOLLOWS:

BENEFTT PERIOD PREMIUKS PAYABLE IP)

I5 YEARS
20 YEARS
25 YEARS
TO AGE ó5:

{iI AGES AT
I2' AGES ÂT
{3I AGES AT

T SSUE UP
f SSUE 4I
I SSUE 46

TCI d+û

TO 45
TO 50

FCIR L2
FOR 1ó
FOR 20

TO AGE
TO ÂGE
TO AGE

YE ARS
YE ARS
YEARS

60
6l
6?



{HI FAHTLY PLAN TNSURÀNCE BENEF[Ï

THE FÂHTLY PI-AN TNSURÂNCE BENEFTT {FPIBI TS Â RTDER FOR

ADDXTÍON TO A 8AS¡C POLICY ÛN Â HUSBANDOS ¡-ÍFE AND PROVÍDES
CO¡{VERTTBLE TERH INSURANCE FTJR A REDUCTNG AMOUNT ON HTS

HIFE e AF{D CONVERTIBLE TERF{ INSURA¡'lCE FoR A l-EVEL AMfIUNT oN

EACH OF HTS ELIGIBLE CHTLDREh¡.

THE WfFEOS TNSURANCE BECOHES FUI-LY PATD-UP TERM INSURÂNCE

IF THE HI.JSBAND Df ES. EACH CHILDO S ÍNSURANCE BECÛMES FULLY
PA T D-UP TERM I NSURÂNCE AT THE DEAT|'4 OF E TTHER THE HUS BÂND OR

THE HTFE"

PREMTUHS ARE PÂYABLE FOR THE ENTfRE PERTÛD OF THE FPTB OR

UNTI L THE EÂRI-T ÊR DEATII OF ËTTF{ER THE HUSBAND OR THE WIFF"

THE AMOUNT OF WIFE€S INSURANCE PER FPTB T,lNTT TS $2500 AT

ÅGES T8 THROUGH 35, REDUCTNG $1OO PER YEAR ÄT ÂGE 36 TO

$IOOO AT AGE 5OS WHERE IT REMÂENS UNTT¡. EXPTRY"

EXPIRY OF TI-.IE HIFE! S INSURANCE OCCURS ÂT HER ÂGE 60 OR WHEN

PREMTUM PAYÊ4ENTS ON THE HUSBANDgS fFISURANCE CEASE, WHICHEVER

COHES FIRST"

IF THE HUSBÂND D[ÊS BEFORE EXPIRY OF THE FPTBO THE FUI.L
AMOU¡{T OF TERR T NSURANCE ON HT S þ'{FEC DETERi4INED FACH YEÁR

THEREAFTER ACCORDING TO THE FORËGTTNG SCHEDULE' CONTTNUES fN
EFFECT UNTIL THE DÁTE IT WÛULD NORMALLY TERMINATE" AT THF

HUSBANDS S T'EÂTH 9 FIER COVERAGE BECOI4ES FULLY PA T D-UP TERM

INSURÂNCE"

THE ÅHCUNT OF ES.CH CHTLDOS TNSURÅNICE PER FPfB UNTT TS S1OOO

{EXCEPT THAT THE AMOUNT PAVAB!-E TF DEATH OCCURS gEFORE

ACT{JAL AGE 6 I4ONTHS TS RESTRICTED TÛ S25OI. THE TNSURANCE

CEASES AT'THE CHTLDOS AGE 25 OR AT THE EXPTRY OF THE

MOTHËR S S COVERAGES !{HTCHEVER CO¡4ES F TRST"

TF ETI'HER IHE FATHËR OR HOTHER OF THE CHILD DÍES PRIOR TO

fHE EXPTRY ÛF THE FPIBO TI.IE FULI- AHOUNT OF TER¡4 INSURANCE

ON THE CHI LD CONT I NUES I N EFFECT I.JNIT I I- THE DÂTE T T hIOIJLD

NOFMA¡-LY TERHTNATE" IN T'HfS EVEhIT ¡T BECO¡{ES FULLY PAID-UP
TERH TNSURANCE.

A.31



fWI FAMTLY PLÂN INSURANCE BENEFTT TCONTODI 4.32

A" HIFEOS TNSURANCE {AGES !-ESS THAru 36 AT TSSUEI

I -t _t
{PL = tlOO0l(Á ---ng + tL5OO)(A ----tX:60-X X:60*X X:35_X

-t+ (1500!{(DAi --!{D /D I
35:15 35 x

ô ----
X:60_X

X TS THE HtrFE?S AGE AT ISSUE.

B" WIFE9S XNSURANCE (AGES OVER 35 AT trSSUE}

1 -t _ t{PX! ---- = l[000¡{A -*--} + (6000-(1OO){Xl}{lDA} ____}
X:60-X X:6o_x x:5o_x

ô ----
X 3 60-X



(XI MULTTPLE OPT¡ON

TH I S P¡-ÂI\¡ HAY TAKË OruE SF TIdÛ FÐRHS:

A" ÏHE g øLXFE 2O' ? FORH, IN IdI-IICI.i THE OPTIONS ARE CIRDTNARY
LIFE PÂID-UP AFTER 20 YEARS, ÛR A DOUBLE ENDOHHENT AT ÅGE! OR8 O HHTCH DEPEN¡DS ON ÅGE ÂT ISSUE"

B" THE SAVTNGS PLAN FORH, IN WHICI-.{ THE OPTTONS ARE A STNGLE
E¡{DOHHE${T AT AGE COX+A8Bç TR E DOUBLE EhIDOWHENT AT AGEosRoor oR A PENSION Âr AGE oBRBÉs

À" THE LTFE 20 FORH

CALCULATE THE PREHIUM FOR ÅE{ f]RDTzuAR,V 2O*PAY LTFE PLAN"

P = tIOOO){A | / A -n
20 X X X32O

CÂLCUn-ATE THE 60Å80 PERÍCID FOR WHfCH V (= l0OO AND
V > }OOO FROM TH€ RELÂTION A

A+l

:[¡.
! = {{ P }(A -! - Å -} / A r

Â 2T X XsA X;A X3A

CALCULATE TI.{E HATURITY AGE E E RS O FOR !{HTCH V < 2OOO AND
V > 2OOO FROH THE RELÂTE OF{ R_X

R- X+ I
: R_X_A

! = {( P }{â-----g + V}{[+I]
R 20 X R-X-A A

CALCUTÀÏE THE NET ANNUAf- PRËHtrUP4 FROH THE RELAT TON

fPI! = p + 200û - v
X 2OX R

R_X.A : :
(l+I¡ (S - s â-----)

X: Å R-X-A

TN T'I]E ABOVE ESIJATEBh¡, THE NET åruNUAI- PREHTUH FOR A 2O_PAY
LTFE P¡-AN IS TNCREASED BY AN çXPRESSTON AS SHOW¡{ SO THAT THF
VÂq.UE OF THE RESERVE AT AGE S gIì S g WTLI- BE 2OOO"

^ 
?1



B" THE SAVINGS PLÂN FOR.I.{ A.3 4

ESTÍHATE THE VÅl-UE FCIR THE EsA6o PERIOD FOR HHICH V (= tO0O
AND V>IOOO" A

A+l

CÀLCULATE THE NET ANNUAL PREfCTUM FRTM fHË RELÅTTON

R-X-A
{PIl = {2000}{v } + K

X ÅX

:3
{S r å ô-----!

X3 A R_X-A

TEST THE VAÍ-UE ÛF V TO SEE TF TT FULFTLLS THE CONDITION
A

THÂT V (= 1"000 ÂND V > IOOO" iF THE ESTIMATED e 0 As e

A A+T
VAI-UE {S NOT CORRFCT, REVISE THË ESTTP4ÅTE AND REPFÂT THE
CÂI-CUX-ATTONS UNTTL THE RESUCRËD CONDtrTTONS Â.RF MET.

(YI ENHANCEÛ EQUTTY q !85€ ø (LTFE PÅÍD-UP ÀT AGE 85}

P(;! = {roootr;r/å
B5-X X X X385-X

IZ) ESTÀTE}4ASTER SE¡-ECT {LIFE PAID-UP AT AGE 95}

P(;) = {tooo}{;}/å
95-X X X XS95-X



(AAI GUARANTEED INSURÂBII-[TY RTDER

THIS RTDER GIVES THE RTGHT TCI PURCfiASF ADDITTONAL TNSURÂNCF
HTTHOUT EVXDENCE OF TNSURABTLTTY ON THE LIFE OF THE TNSURFD
TN CERTAIN SPECIFIC FI.JTURE DATËS"

THE NET ANNUÂL PREMTU${S ARE CA!-CULATED TO PROVI DE PURE
ENDOHMENTS AT OPTTßN AGES SUBSEQUENT TO TSSUE ÅS FOLLOWS:

OPTION AGE PURE ENDC]WHENT AHOUNT

4.35

25
28
31
34
37
40

$2,80
2"90
3"00
3" 10
3 "?53,55

T
(P[ ] = 12"80¡A ---a + {2"90}A ---- + (3.00}A +

X X:25-X X:ZB-X X:31-X

(3.f0!A ---- +' f3"25!A ---r 4 (3"55)A
X;34-X X:37-X X:40-X

¡
ô ----

X:40_X

SUCCESSTVE TERMS OF THE ÅBOVE ESUATION DROP OUT AS THE AGE
AT ISSUE ADVANCES.

{BB) GUARANTEED PURCHASE OPTTON BENEFTT

THTS BENEFTT GTVES THE RIGHT TO PURCHASE ADDTTITNAL TNSU-
RANCE ldf THOUT EV{ DENCE OF T NSURABtr I- f TY ON THE L T FE OF THF
TNSUREÛ OÀI CERTATN SPECTFIC FUTURE DATES OR ÅLTERNATTVELY,
UPON THE TNSUREDgS F4ARRTAGE OF THE ÂDDTTION OF A CHILI, TO
HT S FAI*ILY ETTHER BY 8[RTH OR ADCPTICIN"

THE NET PREM TUMS ARE TI.{E SÂHE AS THOSE CALCULATED FOR THE
GUARANTEED TNSURABTLITY RIDER {SECTI{IN {AA} IHHEDIÀTELY
PRECEDING } "



(CC) EXECUTIVE SPECTåL

DOUE¡-E XhISURÂzuCE TO åGE 70, WÍTÞ{ PREHTUMS REDUCTNG TO
WHOLE LTFE PREHTUF4S AT 70"

ï<70-x

L(PI) = (1000)(P + P ----!X X X:70-X

T,)=70-X

{Pt} = {1OOO}{P }

XX

A.3 6



F " RESER'dES
============

I" BASIC DÀTA
----_---.__---

(AI AGE AT ISSUE X

{B} MÂTURITY OR TERF4TNATION ÅGE Y

(C 
' 

PA ID_UP AGE 
T.

( D} RESÊRVE DURATTON T

{E} IN-FORCE PERIOD N = Y _ x

{F8 PREHIUI4-PAYINGPERIOD s = t _ X

IG) CLAIø PAYHENT BASTS CPB

{THMEDTÂTË {IPc}: cPB = TIFI(END oF POLICY yËÅR: CFB = ONE)

2. CALCULÂTTONS

f AI M-PAYFTENT LTFE (STOOO LEVEL TNSURANCE ÂF4OUNIT}

l_':

M.' :V = lCpB)({1000)(A ) - { p }(a ___)l
TX X+T MX X+T:M_T

IÌ:l
M

! = (CpB)f l000t(A )TX X+T

(B} HHOLE LIFE ( SIOOO I-EVEL TNSURANCE AHBUNTI

:[ = (CPBI(t1000]{A } - (p }{A }}TX X+T X X+T

A.3 7



I C I ¡1*PAYHENT N-YEAR TERF{ ( øIOOO LEVEL IT.¡SURAT,¡CE AÊ{OUNT 
'

t::
Hl I I :V - = (CP8l((f000){Â ---} - { p t(A ---)tT X:N X+T:N-T H XtN X+T:M-T

ï)=È4

Ml I
V - = (CPB)flO00,{A--- ---)T X:N X+T:N-T

(D) ¡I-PAYMENT N-YEAR ENDOWMENT ( $IOOO [-EVEL TNSURANCE AMOUNT)

I:i

(A ---l({CPB)( P -} + p -lX+Ï:P4-T F{ X:N M X:N

(E) L-4.7 þIHOLE N-TFE hIITH IMHEDTÅTE PAYÈIËNT OF CLÂII4S

ï(=3 ! =
TX

{t000}{A t-{(pItt(a -tL/4tta â ___}}

A.3B

x+f X X+T X+T:3-T X+T:6-T

4(= T(=6

V = {1000,(A , - (PI} {ô - lL/4llA ---))T X X+T X X+T X+T:ó_T

T)=7

! = {1000}lA I - {p[] (A ]
TX X+T X X+T



(FI ESTATE BUILDER AND SECURTTY BUÍLDER

PRTOR TO EXCHANGE DAT€

:
V - ((PIl - Kl{S -} - (I000l|CPB¡( K I

T X X X:T T X

K IS THE DIFFERENCE BETHEEN INTTIÂL AND ULTTHATE NET ANNUAL
PREHIUMS" IPTI IS THE SYHBOL FOR fHE ULTIÈ{ATÉ NET ANNIJAL

X

PRE¡4IUMS FOR IHESE PLÂNS. VALUES FOR K ÂRE CONTAINED TN THE
SECTTON DEALING b{ITH NET ANNUAL PREHTUHS"

AFTER EXCHANGE DATE

{(PIl l{à --rl
X X+Ï: N-T

HHERE

AET = AFTER EXCHÂNGE DÅTE AHT]UNT OF TERH TNSURÂNCF
PE = AMOUNT OF PURE ENDOWNENT

(GI SECURTTY SAVINGS

AGES T5 TO 30

! = (PIl {; -} {loo0t( K }
T X X X:T T X

AGES 3I TO 45, THE FIRST 'IAOO DURATIONS

:
! = (PIl (S -) - 11000¡l K )

T X X X:T T X

AGES 3I TO 45C IHE REÞ4ATNTNG DURAIIÛNS

{ = lT){{GP} !{Â ------) + ((GP) l((IÂ) ------)
Ï X X X+T:ó5-X-I X X+T:ó5-X-T

{(PI} ¡(å -----t)
X X+T:65-X-T

THIS PLAN HAS NOT ISSUED OFI AN IHHEDIATE CLAIH PAYHENT BASTS"

A.39



(H' I4ÛRTGAGE REPÂYMENT

RESERVES ARE CAI-CU{-ATËD UStrNG FACK¡-EROS ACCUÈlULATION
FO R¡4UL A "

:
! = f V + IPI) ¡{S -} - (D l(K }

T+1 X T X X X+T:T. T X+T

WHER E

D TS THE ÅMOUNT AT RTSK DURING TF{E 9OT€OTH POLTCY YEAR.

VARIOUS FORfrULAS HAVE BEEN USED TT} DETERI4INE D VALUES
FOR DIFFERENT TSSUES" T

(II DOUBLE INSURANCE

l::
! = (CPBI{1000t{A + A--- ---} - {(pI) )(a )T X X+T X+T:}4-T X X+T

ï)=M

:
! = {CPB¡{i0CI0}{A } - (tpl} B(a !ïX X+T X X+T

M IS THE DOI.'BLE INSURANCE BENEFTT PERTOD"

DOUBI-E TNSURANCE PLANS INVOI-VF THE PAYHENT OF PREHIUMS FORLTFE" ÂS NO LTHÍTED PAY SITUATTONS ARE INVOLVED? THE USF oF
THE SYMBOL !€M8€ FOR THE DOUBLÊ TNSURANCE PERTOD DOFS NOT
INTRODUCE ÁNY ÅMBIGUITY"

IJ) FÂMfLY TNCOf4E BENEFTT

RESERVES ARE CAI-CULATED USTNG FACKLERgS ACCUMULATION
FI]RHULA"

:
! = ( V + (pI! ¡{S -} - (D )(K IT+I X T X X X+T:I T X+T

WHER E

D IS THF AMOUNT ÅT RTSK DURING THE O STO !TH POLTCY YFAR"
T

VARIOUS FORMULÂs HAVE BEEN USED TT DETERMINE D VÂLUES
FOR DTFFERENT T SSUES" T

A. 40



(K} FAT4TLY PROIECTION RIDER

RESERVES ARE CALCULATED USING FÅCKLEROS ACCUHULATION
FO f,HUL A.

:
! = ( V s (Pl| l(S -l - {D )(K t

T+I X T X X X+TST T X+T

HHER E

D IS THE AMOUNT AT RfSK DURING THE 9'TCTTH POLTCY YEAR.
T

VARÍOUS FORHULAS HAVE BEEN USED TO DETERI4INF D VALUES
FOR DTFFERENT ISSUES" T

(L) FAMILY PROTECTTON POLICY

RESERVES ÀRE CALCULATED USThIG FACKLERSS ACCUP4ULÂTTON
FBRMULA"

:
! = ( V + (PI¡ )(S -! - {D }(K }

Ï+IX TX X X+T:I T X+T

!{HERE

D TS THE AMOUNT ÁT RTSK DURTNG THE 9€TO!TH POLICY YFÂR"
T

VÅR¡OUS FORMULAS HAVE BEEN USED TO DETERHINE D VALUES
FOR DIFFERENT T SSUES" T

(H) FÅMILY PI-ÂN INSURÁNCE BENËFIT

A" HIFEOS INSURANCE

B. CHTLDREN€ S TNSURAI{CE

A.4i



^.42INI ¡4ULTIPLE OPTION

A" ÏHE LIFE 20 FORH

]_t=u
:

[ = ({PIl l(S -l - f1000}( K )

T X X X:T T X

lÌ1
R_X-T :

[ = f2000)(V ) - ((PI) ](ô--*--l
T X X R_X_T

B" THE SAVTNGS PLAN FORI4

l::1
:

! = l{PI} )(S -l - (1000}( K I
Ï X X X:T T X

IÌ1
R_X-T :

! = {2000}(V I - ((P[] ](ô-----l
T X X R_X-T

(O' ENHÂNCED EQUITY O !850 C (LTFE PATD-UP AT AGE 85)

85-X :
! = (1000){Â I - ( P(A ll(ô ------)

T X X+T 85-X X X +T: 85_X_T

IP} ESTATEMASIER SELECT {LIFE PATD_UP AT AGE 95¡

95-X :
! = {t-000)(A ) - { P{A l){ô ------l

T X X+ï 95-X X X+T:g5-X-T



I OI GUÂRANTEED TNSURAB T L ITY R IDER

SEPARÂTÊ RESERVES ARE

A. RESERVES FOR PASÌ

HELD FOR PAST AND

CONVERSTONS

4.43

FUÍURE CONVERSTONS.

THE INTTIAL RESERvES USED AT RFSpEcTIvE oprICIN AGEs ARE $lo,$l2p $l4e gl6, glSe AND S2O" THESE INITIÂL RESERVES ARE
DECREASED IN EQUAL STEPS OVER A PERTOD OF IO YEARS.

B. RESERVES FOR FUTURE CONVERSIOhIS

THESE RESERVES ÂRE DIVTDED INTO TWO CATEGORIES FOR:

{ I } RTDERS ATTACHED TO BASIC PLANS HTTH PREI.{TUMS
PAYABLE BEYOND AGE 40.

III¡ RXDERS ATTACHED TO BASTC PLANS HITH PREF4IUMS
PAYABLE FOR 20 YEARS OR LESS"

THE RESERVES ARE CAI-CULATED BY ACCUMULATING THE VALUATION
PREM IU¡4S AND DEDUCT TNG ( I4O - X } B OF THE T|\¡CURRED PURE
ENDOHÞ4ENT CHARGES ALSO ACCUF1ULATEDç WHFRE:

X IS THE ÂGE AT TSSUE;

THE VALUÂTf ON PRET{IUÈ{ FOR AGES OO TT 24 T S THE
GROSS PREHIUM; AND FOR AGES 25 AND UP TS (I4O - XIE
NF THE NET PRE¡{IUi{"

ÏHE ËFFECT FOR A6ES 25 AND UP TS TO HOLD {T4O - X}gOF THE RESERVE ON fHE PRE!4IUM-PAYTNG BASTS"

FÛR AGES UNÛER 25, THE GROSS PREMIUM TS ALWAYS IN
EXCESS OF THE NET PREHTUH (A 2-CFNT EXCEPTINN AT
AGE 24I" THE RESERVE HTLL fHEREFORE ALWAYS BE I4ORE
THAN {I4O _ XI8 OF THE NET PREMTU}4 RESERVE.

(RI GUARANTEED PURCHASE ÛPTÍON BENEFTT

THE RESERVES ARE CALCULATFD TN
FOR ÍHE GUARANTEED T¡¡SURABTLTTY
PLAT,¡ REPLACES ! "

THE SAME HANNER ÂS
RTOER IWHTCH THTS



(SI EXECUTTVE SPECIAI-

DOUBLE INSURANCE TO
WHOLE LTFE PREHIUHS

T<70-x

AGE 70, HITH PREHIUHS REDUCING
AÏ 70"

4.44

TO

V

rX {t000)(A
x+l

t:(P ----ltô
X:70-X

I
¿

+ A--- ------ ) -
X+T: 70-X-T

------ )
x+T:70*x-T

(P t(a
X X+T

T)=70-X

TX
(1000,(A ) -

X+T

3

tP ){A
X X+T

THtrS PtAN WAS NOT {SSUED ON AN
BASIS. FOR THTS REASOÀIE THE €

ÏN THE ABOVE EQUATTONS. TF [T
ZATTOh¡ PURPOSESO IT WOULD HAVE

ÏHMEDTATE C¡-A IM PAYMFNT
ÉCP8€O TERH DÛES NOT ÂPPEAR
HAS T hIC LUDED FOR GENFRAL T -
A VALUE OF ONE"



G" DIVTDEhIDS A. 45

1" DEFTNTTTÛN OF SYHBOLS

DTVIDEND trN THE 8 ETO 8TH POLTCY YEAR"

MALE GROSS ANNUAL PREþtIUM PER UNIT (INCLUDING FEMALE
REÏ TREHEftIT PI-ÅNS AND SPEC IAL FEHALE OPT trON ON ESTATE
BUILDER}" DOES NOT INCLUD€ ANY POLTCY FEE.

PERCENTÀGE EXPENSE CHARGE DURTNG E OTg OTH POLICY YEAR.
T

K CÛñISTANT EXPENSE CHARGE PER M

PI VALUATXOÀI NET PREMIUH

PIg NET PREMIUM BASED ON THE VÂLUATTON TNTEREST RATE ANI)
THE GW8 58 MORTA[-I TY TABLE"

PI g O NET PRE¡.1TUI4 BASED ÛN THE VALUATION INTERFST RÂTE ÂND
TIIE GWE 55 HOR,TA{-¡ TY TABI-8" { SEE A LATER EXP[ ANAT TON
OF THE ESUAI-TZATÍOhI CIF I{TRTALITY PROFTT US TNG THF
PT O € FOR PRgOR TO APRIL T956 TSSUES }.

V TERMI¡'¡AL RESERVE TN THE C 9T? OTH POLICY YEÂR"
T

I VALUATION INTEREST RATE"

IA DIVID€ND TNTEREST RATE FI]R CURRENT SCALE"

IEO ¡NTEREST RATE OF 3"358 TO BE USED ONLY ON U. S"
3"508 ISSUES"

Q MORTALTTY RATE BASED G¡I VALUATION TABLE. {*I

Q9 MORTALfTY RÂTE BASED ON CURRENT EXPERTENCE
TABLEg [.E" O GHOó3" ( É)

8O O HORTAL[TY RATE BASED TJ¡{ TI.IE GHO58 TABLE. I8'

Q' 8 O È{ORTALITY RATE BASED TN THE GWD 55 TABLE " ( +I

SUM ASSURED TN A PÂRTÍCUü-AR POLICY YEAR.

10004 - OR 10004 n = VAI-UATION NET SINGLE PREHIUT4.
X:f.¡ X:N

CV SPECTÂL CÅSH SURRENDER VALUE IN DOLLARS AhID CENTSç HHICH
Ï TS USED ONI.Y FOR THE PURPTSÊ TF CÂLCULATING DTVTDENDS"

S HOST TABLES OF DiFFERENCES TN MORTALITY RATES IN THE ACTUÂRTAL
GENERAL DEPARTMENT ARE EXPRESSED IN TERHS OF lOOO Q-"

^



2. q 
' V€ 3 SCALE DMDENDS EFFECTXVE JANUARY I' 1967 FOR CURRENT A.46

INSURANCE POLICY TSSUES - OCTOBER Iç !963 AND ON.

(A} PREMIUH-PAYING

p = (G(100"00-p )-K-pIl+{ V+pI)(Is*Il+(g -e! }(S_ V)T T T-I X+T-I X+T-I T

+tIl2)tg ¡{st
x+T-1.

IB} PATD-UP AND SINGLE PREMfUM {E} PLÅNS

rJ = to00; (Íe-I)+(Q -00 )fs-toog; --rrT X+T-I3N-{T-I) X+T-t X+T-l X+Ì:N_T

-KtS) + lT/2'tf8 l(S' + ADJ (4,
x+l-l

THE EXPRESSTON { T/2) {Q } DEN8TES A SPECTÂI- ADJUSTHENT TTJ BF
x+T-L

ÂPPLIED T0 ÂL¡- 1958 c"S"o" TSSUES" IT APPLIES 0NLY DURING eoÂ' 'PERTODS ON RETTREþIENT f NCOHE PLANSç ÂND ÅPPLIES FOR THE FULL
AM0tJNT oN ESTATE BUILûER P[-ANs AFTER AGE zl. FoR DER IvÅTIoNr
SEE EÙDTVTDEND RULES EOOKOB"

* ON JUVENT LE STNGI-E PREMTU¡4 PI-A¡.¡S WHERE THE AGE IO PREMIUM HAS
BEEN cHÅRGED (1.8"' ENDowF{ENTS oF 3o YEÅRs oR LESS} THE EXcESS
S INGLE PREþIIUM TS RETUR¡iFD IhI EQt'AI- PARTS OVER 2O YEARS, OR
OVER THE PREMTUH PAYIN¡G PERTOD, T F I.ESS" USE THE ADJUSTMEÀtT OF

ADJ = {1,000}(A -} - (1000)(A r}
lO: N X3N

2O OR P.P"P. ÌF LESS

NO RESTRICT[ÛN ON ÂGE O DEÂTH BENEFTT, I"E., $IOOO THROUGHOUT.

NOTE RE AGE AT ISSUE O

THE PROF IT 8 HAS BEEN ÂDJUSTED SO THAT IHE FACE AHOUNT CAN BE
Ã

TAKEN AS THE AMOUNT AT RTSK DURING THE FTRST POLICY YEÂR.

PENSTON TRUST DIVIDENDS

FOR U"5" I SSUES 0¡{LY" F0l-Low REGULAR METI-{ODS OF CALCULATIoN BUT
REFLECT ADDITIoNÂL TNTEREST PROF{T" (SEE CALCULATIoh¡ fI{TEREST
RATE ÍN THE ã sDEF INTTTON OF SY¡4BOLSS ' SECTTONI "



GUARANTEED ISSUE DTVTDENDS

FOR CANADTAN TSSUES USE REGUI-AR XNTEREST RATE"

FoR u's" ISsuEs usE PENSIoN rRUsr [|'{TEREsr RATE (sEE DEFINIïIoNoF sY¡{BOLSl" REPLACE Q0 f GWe63} IN THE FORMTJLA By
x+T- III+K!fQI 3 WHERE K TS CONSTANT DURING THE FTRSî 6 POLICY

X+T-T
YEARS AND IS GRÂDED UNIFORMLY TO O AT DURÂTION I I AT,{D ON.

( = (.?ó5 - "009Xt HHERE X IS AGË AT ISSUE"

THE INITTAL VALUES OF K ARE:

AGE K AGE K AGF K

4.47

20
25
30

" 585
" 540

"495

35
40
45

.450
" 405
.360

"315,270
"225.180

50
55
60
65

T SSUE "
trNTERPOLATE FBR TNTERVENTNG AGES AY

DNVTDEND OPTTONS (E} AND {F}

PROVIDE THAT THE DIVÍDEND PAYABLE 8E APPLTED ÌO PURCHASE ONE YEÂRNON_PARTTCTPATÍNG TERM TNSURANCE FOR THE FOLLT]ldING POLICY YEAR.

OPT TON { E ) - ESUAI- IÛ TF{E CASH SURREhIDER VÅLUE ÅT THE END OF SUCHPOLTCY YEAR OR WHAÎEVER LESSER AT1OUNT THE DIVTDEND
ÂPPLEED WÛULD PURCHASE" TERH TNSURANCE CHARGES PER
$TOOO WTLI- BE THE FO¡-LOWiNG PERCENTAGES OF THE CHÄRGES
SHOWN TN THE NEXT SECTTCIN.

STÂNDÂRO OR CI-ASS AÂA IOOE
C!-ASS AA L37 "52CLASS A 1508
CLASS B ITOU
CLÂSS C 2OO8
HIGI-IER RATINGS NOT AVATLABLE

OPTION {FI - EQUAL TO THE FOLLOHTNG ÂÊ{OUNTS PER STOOO OF INITIAL
INSURANCEO OR HHATEVER LESSER ÂMOUNT THE DIVIDEND
APPLIED HOULD PURCHASE"

STANDARD OR C{-ASS AAÂ $3OO
cq-A ss ÂA 225
CLASS A ZAO
CLASS B T75
c LASS C tso
HIGHER RÂTÍNGS NOT AVAILÂBLE

CHARGES AS FOR OPT!ON IE} AEOVE.

ANY BALANCE OF D¡VIDEND NOT RESUTREÐ TO PURCHASE THE TERH INSURANCEMAY BE ÂPPt-IED UNDER ANY ONE OF THE OTI.IER REGUI-AR DTVTDEND OPÏIT]NS,



TER¡4 I NSURANCE CHARGE PER 14

1"075 0F GW!63 {H} Q P!_US $0.e5 ÏO AGE 30, GRÅDTNG TO $1.15 ÂT

A.48

ÂGE
FOR

x+ï
40 AND ON ( SEE TERH
TMI{EDIÂTE PAYHENT OF

II\SURANCE CI-.IÅRGES EELOH ¡ "CLÂ[MS"

DTVIDEND OPTTCINS {E} AI\¡D (F}

CHARGE FOR TER,M INSURAhICE _ PER H

ÀGE CF.,IAR6E

NO ADJUSTHENT

AGE CHARGE
AGE C HAR GE

lÕ

t,7
18
[9
20

2L
22
23
24
25

26
LI

2B
29
30

3t
3¿
33
34
35

36
31
38
39
40

1"85
t "90
1"94
I "97
2"00

2"0¡.
2"03
2"04
2 "O4
2 "O5

2.O5
2.06
2 "06
2 "O1
2 "09

2.t3
2"17
2.24
2.32
2 "44

2"58
2"-r5
2 "933.13
3.38

4¡.
42
43
44
45

46
47
48
49
50

5L
52
53
54
55

56
57
58
59
60

300J
5"9i
4.29
4.67
5"08

).tL
5"98
6"49
7"05
7"66

8.40
9" i9

10"04
1 0.96
11"98

I3. 09
L4 "33
i.5 " 68
t7" !.8
18"82

6t 20 "6062 22"52
63 24.64
64 26.95
ó5 29,5 1

66 32.25
67 35.16
68 38.38
69 41.e6
70 45 "84

7l 50"13
72 54"59
73 59" t6
74 ó3"99
75 69.25

76 7s. 09
71 81.ó7
78 89.13
79 97 "1980 106.36

THE ABÛVE CHÅRGES APPLY TO THE DTVIDEND SCALE EFFECTTVF

Éilgå?l_åË.tnut 
BUr MAy vÅRy tN FuïuRE acconórñc ro coHpANy

HODTFTED LTFE ( I.*4_7}

fr¡T DIVTDENDS PAYAE[-E UI\¡TTL THE EhJD TFcÁLcu¡_ATE Âs REGuLARs BUT REDtsTRÍB[,rE
THO OTVTDENDS OVER YEARS E iO-À O¡¡ rNr

rHE 3RD POLICY YEÂR"
THE SUM OF THE FIRST
BASIS OF 40 TZOTZOzZO.



CONSTANT EXPENSE CHARGES ^ /.o

REGULAR PLANS (PER M INTTTA¡- ÍNSURANCEI

CANÅDA - AGES U"S"A" - AGES

P.P.P" 0 I 5 10 tsUP 0 I 5 tO 15UP

lo pAy s¡."80 s1"60 6I"45 $t.40 s1"30 $!."70 $1"50 $1"35 $1"30 $1.20
15 pAy 1"55 1,40 r"25 1"20 !."10 1..45 1.30 t"15 1.10 l.o0
20+ PAY 1"30 t"20 1.05 1"00 "90 I"20 1"10 .e5 "c0 "80

TNTERPOLATE FOR INTERVENT$,¿G PERTODS ANO ÅGES ÅT ISSUE.
{ GRADE BETb'EEN AGES I. AhID 5 BY 3-4-4-4I .

SPECTAL PLANS:

PREFERR ED WHON-E L TFE

CÂNADA TSSUES OF I.10"63 AND ONO U"5"4" ISSUES OF 1'IO'63 TN

30.6"65 SAME AS ABOVE FT1R 20+ PAY.
U"S,Â" ISSUES 1"7"¿r5 AND Or{ - AGE l5 AND UP St "2O F IRST YEAR

REDUCTNG $"02 PER ANNIUI,{ TO S"80 XN THE 21ST YEAR ÂhJD THEREÂFTER"
SAME XNCREASE IA{ CONSTÅNTS FOR ÅGES BELOW T5 AS FOR REGULÅR
PLÂNS.

LIFE A 95 . $"BO PER M"

LTFE A 85

CANADA _ ST"7O FIRST YEAR REDUCING $.04 PER YEAR TO $"90 IN THE

2tST YEAR AND THEREAFTER.
U.S"A" - S1.85 FTRST YEÂR REDUCÍNG 6"05 PER YEAR TO $.90 IN THE

2OTH YEAR AND THEREAFTER"
SÀME INCREASE AS REGULÅR FOR PREHTUÊ4 PAYfNG PERIODS BELOW

2O YEARS.

IO_PAY ENDOWMENTS A 60 AND A 65

SAME AS 1O PAY DURING PREHIUM PAYTNG PERIOD ÂND SAME AS PAID-UP
THEREAFTERg FOR CANADÂ ÛR U'S'A' AS APPROPRTATE"

2O-PAY ENDOHHENTS A 60 AND A 65

SAME AS 20+ PÂY DURTNG PREMTUM PAYTNG PERTOD AND SAHE AS PATD-UP
THEREAFTERg FOR CANADA OR U"S'A' AS APPROPRTATE'

û4ODIFTED LIFE (¡.-4-7) - SAHE AS 20.8. PAYç CANADA ÂND U"S"A"
RESPECT ÍVELY"



A.5 0
û4AXEHUH SECURiTY

ISSUED XN U.5"4" ONå-Y I1"X0.63 - 30"6"65I" 62"40 TN FTRSl YEAR

REDUCTN6 S.¡.5 ANNUALLY TT $"90 FRÛM DURÂTTON 1T ON" INCREÂSE
BY S"4O FOR I.O PAYS AND 9" 2O FOR I.5 PAY AT ALL DURATTONS"

TNTERPOLATE FOR INTERVENTNG PEREODS"

ESTÂTE BUXLDER _ PER M INITEAL ãNSURANCE

CANADA u"s"a,

ÅGES AT ISSUE T8 A6E Z1 TO AGF 21

0
T

5
t0
T4

ì a.^

I"O5
1"00

I "20
1" l0

.95
"90

ó¿

TNTERPÛLATË FOR TNTERVENTruG AGES AT TSSUE.
{ GRAIJE BETWEEN AGES 1 AhIT} 5 BY 3-4-4-4 } "

AFTER ATTAENED AGE 2}:
PER M UI-TIMATE TNSURANCE T-"50

FEHALE ÛPTTONs
PER M ÛPT CON AMIIUNT 1"90

JOENT 8-TFE PLAhIS * PER M Ef'¡TTIAL ESISURANCE"'

PREHTUM-PAYTNG PATD-UP

[ "40

1.80

C ANADA
u,s"A,

REG. + !_"35
REG" + 1.35

2,7 0
2"70

STNGLE PREMTUM AND PATD*UP PÛLICIES - PER M DEATH BFNEFTT:

cAh¡ADA 2"ZO
u"SoA. 2"20



PERCE¡{T EXPEñ¡SE C'..tARGES A.5l

ÏHE FOLLCWIhIG PERCENTAGE EXPEFüSE CHÂRGES APPLY TO BOTH CAÀIADA AND
UNITED STATES. ÅLHAYS 1N]'ERPOI-ATE FOR TNTERVENT¡¡G PREHIUIl PAYING
PERIODS ANIJ AGES ÀT ISSUE. GRADTNG TO X8 [N THE 2IST YEAR APPLTES
REGARDLESS OF THE I.ENGTH TF THE PRE${[UH PAYÍNG PERIOO ( I"E.C PERIODS
OF LESS THAN 20 YEARS$.

STANDARD PI.ÂNIS - GRADE TO 78 TN 2].ST YEAR" ACTUAL CHARGE FOR DURÂ-
===-========== TEBN 2l AND ON fS BE.

PRE¡4IUH PÂYING PERIOD ÅGE AT ISSUE

LIFE fCI 55 60 ó5 70

5
[0
1_5
?ñ
25
30+

EN DN!d M ENIT S

10
L5
20
25
fU
35
40+

RET TREMENT X hICOT4ES

10
l5
20
25
30
35
40+

SPEC IAL PLANS

18.758 19.00B [ç"258 Le"25Z
14"75 X5.00 [5"25 15.50
L4"75 I5"00 15"50 t6"00
14.'r5 L5.25 t-5" 75 L6"25
15"50 16"00 t6.50 17,00
15"50 16"00 16"50 17"00

lz.50 L2"75 å3.00 t 3.75
13"00 t3"25 1.3"75 t4"75
14.00 !.4"50 t5"00 16.00
3.4"75 L5.25 ¡.6"00
15"50 16"O0
15"50
L5"50

12"25 L2"50 L2"75
t2.50 L2"75
L2 "15
13"50
14"00
L4.15
15"50

GRADE ACTUAL
TO 2t 60N

PREFERRED RISK BRDI-
NARY I- TFE ? L f FE AT
85s LIFE AT 95 U"S"A" ¡.0.00 lCI"5û lt"OO t1.50 6"OOg 8"008

MAX¡MUM SECURITy 12.00 !.2"50 ¡.3"00 13"50 6,50 8.OO

MODIFIED LÍFE (t-4-7! 17.00 - 7"00 8.00

ESTÅTÊ BUILDER T5.50 7"OO 8.OO

|_IFE AT 95 CÂI¡ADÂ 9.00 9"25 9"75 IO"25 INITIAL 8"00



SPECIÅL PLÂNS (CONTOD}
==== ==== ======= = ======

A.52

TO PAY ENDOWMENTS AT 60 AND 65 - GREDE TO 7E TN 2I.ST YEÂR" ÂCTUAL
CI.IARGE FOR DURATION 2I AND ON TS S8"

ÅGE AT ¡SSUE

TO 35 40 45 50 55

ì.4" 508 14" 009 t3"508 i3" oog I2"502

20 PAY END0WT4ENT AT 60 - GRADE T0 ?B {¡,¡ 2lsr YEAR. AcruAL CHÅRGF
FOR DURAT[ÛN 2T AND ON TS 88"

AGE ÅT ISSUE

TO 30 35 40

15"008 I4"502 14"008

20 PÅV EÎ{DOWHËhIY AT 65 - GRADE ÍO 7g AN 2TST YEAR" ACTUÅL CHARGE
FOR DLIRATTON 21 AND O¡{ TS 88"

AGE AT TSSUE

ro 35 40 50

15"009 L4"58 14"009

JOINT PLANS - PERCENTAGE CHARGES È{TLL BË IE GREåTER THAN FOR STNGLELIVES ON CORRESPONDTNG PLÂruS AT ALL DURAT¡ONS.(N.8. GRADE TO 8g TN 2IST YEAR} " ÂCTUAL CHARGE FOR
DURATIÛN 21 AND ON TS 99"



3" OOV¿q SCÂLE DIVIDENDS EFFECTTVE JANUARY II 1967 FOR TNSURANCE A'53
POLICIES ISSUED FR0r4 JULY Lr 1958 TO SEPTEMBER 30' 1963 INCLUSIVE"

4.8'VÛA SCÂLE DIVIDENDS EFFECTTVE JANUÂRY T,I I967 FOR INSURANCF

PT]LXCIES TSSUED FRO14 APRII- 1, I95ó TO JUNE 3OO 1958 TNCLUSIVE'

5. ! 'V€ e scAt_E DMDENDS EFFECTIVE JANUARY [? 1967 FOR INSURANCE

POLTCiES TSSUED PRÍOR TO APRIL TE L956

ó" 9 OVE O SCALE DIVtrDENDS EFFECTIVE JANUARY 1¡ I.967 FOR WESTERN Ef4PTRF

{ A REINSURED CO14PÀNY } [NSURANCE ÂND ANNUfTY POLTC TES

7. gEVS 8 SCAI-E DTVTDENDS EFFECTTVE .}ANUARY 1ç 1967 FOR RETIREMENT
AhINUi TY POLTCTES



H. GROSS PREMIUMS A.54

T" INSURANCE - UNiTED STATES PARTICIPÀTTh¡G

GP = INET + C)/K

HHER E

GP TS THE GROSS PRERIUM
¡¡ET I S THE hIET PREMIUM
C I S THE LTÀDI h{G CONSTANT
K TS lOOg MTNUS THE LOADTNG PERCENT

C AND/OR K HAY BE CONSTA^ITç OR HAY VARY BY AGE AT ISSUE,
BY AGE AT I SSUE AND PREI'"!¡UM-PAYI NG DURATTONA OR BY THE
IN FORCE PERTOÛg DEPENDTNG UPON TÞ{E PLAN OF ÍNSURANCE.

VALUES ARE NTRFIALLV ESTASLÍSHED FOR 5 OR IO YEAR GROUPTNGS"
ÅND INTËRHEDIATE VALUES ÅS REOIJTRED ARE CALCULATED BY
TNTERPOLATTON,

(A} ESTÅTEHASfER PREFERRED

AGE AT TSSUE

O 5 [5 25ANDUP

c 1.80 1"55 L.45 r"25

K "87 AT ALI- AGES AT NSSUE"

TB) ENHANCED E8UITY ' ø856 S

AGE AT TSSUE

:: :2 :: 2? :? 2: l:
c 1.80 I"70 1"60 1"50 1"40 1"30 t"25

K " 865 AT A{-L AGES AT I SSUE "

(C } ESTATEHASTER SE!-ECT - I-XFE AT 95

AGE AÏ TSSUE

t5 25 35 45 55 65-70

C 1.OO AT ALL AGES AT TSSUE.

K "87 "88 "89 "90 "91 "92



ID! I-4-7 WHOLE LTFE

C 2"20 ON ULTIMATE F¡ET FOR ALL ÂGES AT ISSUE"

K ,845 FOR Å!-I- ÂGES AT TSSUE"

GROSS PRE¡4IUH FOR YEARS l-3 = "5 (ULTIHATE GROSSI
GROSS PREþ{IUI4 FOR YEÂRS 4-6 = "75 IULTIMÂTE GROSS,

IEI STANDARD LIFE PLAh¡S

A.55

K .845 FOR ALL AGES AT T SSL'E AruD PREHTUM PAYTNG PER IODS.

C VARTES BY AGE AT ÍSSUE AND PRË${[UM PAYTNG PERTOD AS FOLLOKiS:

AGE AT ISSUE

P. P. P" O 5 IO 25ANDUP

{F } COÏERÊ4INOUS ENDOHMENT PI.AI{S

K VART ES AS FOLLOÞdS;

2"30 2.05 1.95 1"80
?..1.5 1"90 1"80 1"65
z"0o t "?5 1."65 1"50

AGE AT ISSUE

IO PAY
I5 PAY
20+ PAY

P,P"P" EO 50 55 60 65 70

IO PAY
15 PAY
20 PAY
25 PAY
30 PAY
35 PAY
40+ PAY

C VARTES AS FOLLOHS:

p.P"P"

"8725 " B?00 " 8650 " 8600 .8550
"8675 .8650 "8600 "8550 "8500.8ó50 .8600 "8550 ,8500 "8450
"8600 "8550 "8500 "8450
" 8550 " 8500 " 8450
" 8500 .8450
" 8450

AGE AT TSSUE

0 5 l0 15 25 ÂNtD UP

t0 - 3c PAY
30+ PÅY

1,"60 1"50
2.OO ["75 i"65 1.60 1.50

FOR COTERHTNOUS EhIDOHffiEhITS OF 1O TO 30 YEARS ISSUEO AT AGES
O_ T4 THE MÂ[.8 AND FE}4ALE PREHIT,'ISS ARE E8UÂI- TO THE AGE T5
HA¡.E PREMIUq FCIR THE SAHË PLAñ¡" HHERE AN ENDOHMENT IS ISSUED
TO A FEI4AI-E HITHOUT THE HAIVER OF PREMTUH DISABTLTTY BENEFTT"
THE FE¡{ALE PREI4IUI4 SHOULD ¡{OT BE GREATER THAN THE FEMÂLF
PREM IUÞî AT AGE T 5.



{GI LIMÍTED PAYMENT ENÐOWMENTS

K VARTES AS FOLLOWS:

YEARS TO
¡4ATURX YY K

A.56

30+
25
20

C VARI ES

" 8500
" 8575
" 8650

AS F0t_LtlWS:

AGE AT XSSUE

t0 t5 25 AND UP

c

IH} REfTREP4ENT

K VART ES AS FOLS-OHS3

P"P"P" r0 50

1 .65 1"60 1"50

AGE AT TSSUE

2"OO 1.75

I NCOME PI-ANS

656055

1O PAY
I5 PÅY
20 PAY
25 PAY
30 PAY
35 PAY
40 PAY
45 PAY
50 PAY
55+ PAY

C VARI ES

" 8775
" 8750
"8725
" 8700
. 8675
.8625
" 8550
"8525
. 8500
"8415

ÂS FOLLOHS:

.8715 "8725
"8725 "8675
" 8675

" 8625

l-0 25 AND UP

AGE AT XSSUE

2"OO x."75 1"65 1" 50



(TI ESTATE BUILDER

K "8450 FOR ALL AGES AT ÍSSUE"

ÂGE AT ISSUE

:::

c 2,00 2"70

( J } JCT NIT L IFE PLANS

C VAR.I ES BY PLAN;

ORDINARY LIFE AND LIFE 20 C - 2"25
ENDOHHENT20 C - 2.5O

K VARTES AS FOI-LOWS!

JOTNT AGÊ AT TSSUE

TO 50 55 60 65

ORDTNARY LEFE
ANû LrFE 20 "8450 "8450 "8450 .8450

ENDOWHENT 20 . 8650 "8575 " 8500 " 8450

{K} SINGI-E PREf4EUH P[.Af{S

4.57

PL AN CK

L I FE 10.00 " e0
Eh¡DOWMENT 20+ YEARS IO"OO ,90
ENDOWMENT 15 YEARS IO"OO "91
€NDOHMENT 10 YEARS IO.OO .92

FOR ENDT]WMENTS OF 1O_30 YEARS ISSUED TO ISALES AT AGFS O-91
THE HALE RATE AT AGE 10 [S USED" THE PREHIUH FOR FEMALE
ÅGES O-14 FOR FNDÛHHENÏS OF IO-30 YEARS IS THF LESSER I]F
THE FEMA!-E RATE AT AGE I5I OR THE F{ALF RATE FOR THE SAHE
ÏSSUE AGE.



2. INSURANCE - UNITED STATES NON-PARTTCTPÂTÍNG

3" TNSURANCE _ CANADA PARTÍCÍPATING

4" TNSURANCE - CANADA r\dON-PARTXCfPåTÍh¿G

5 " SUPPI-EHENTARY BENEF ITS

A.58



ó" ANNUTTTES - UNITED STÅTES

A 2"509 REDUCTTON IN THE GROSS PRE¡4ÍUM XS ALLOWED FOR
PREMTUI"l ÀION-PÀR ANNUTTTESO EXCEPT AF{NUITTES CERTATN'
PROCEEDS ARTSE FROH PENSION TRUST FUNDs.

THE ÏAX RÁTE DEPENDS ON THE STATE ÛF RESTDENCE OF THË
CONTRACT AT THE DATE OF ISSUE"

SÏATE TAX FACTOR

A.5 9

REGUL AR
AN¡{UITqES

EUALTFTËD
AhINUITIES

ALL STNGLE
HHERE ÏHE

OICNER OF f HE

ADJ US T}4E NT
FÀCTORS ( # )

QUALTFTED
LIFE ANNTJITIFSSTAÏE OF OWNER

CALTFORNTA
COLORA DO

D I STR T CT OF CO!.UHB T A
FLCR TDA
ILLTNCIS
TOHA
KANSAS
KE NT UC KY
H T SSOUR T

NÛRÏH DÂKOTå
SOUTH DAKÛTA
HA SH INGÏON
ALL OÏHER STATES
f N I'{HICH THE COMPANY
IS LICENSED

L "0233
t .o2?5
1" O2
1"01
L.02
!."02
1" 02
1"02
t. o2
L "O25
1.. 012 5
L. o2
t .00

ô UI
.0225
"02
,01
"o2
"00
"02
"o2.00
"025
"00
" 0075
"00

"985
" 997
"994
" 985
"994
"975
.994
"994
"q75
" 999
"975.c82
.975

T

t
t
I
I

t
I
I

DEÊS NÛT APPLY ÏO Â${NUTTY CERTÅTN CONTRACTS"

SPECTAI- TAX ADJUSTHENITS FOR REFUND RATES AGES 7I AND OVER"

{ A' SINGLE PRE¡4TUH I14MEDIATE ANNUTTTES - NON-PARTICIPATING

PREMiUMS ARE BASED ON T967 STER,NHÊLL MODIFfCATION OF 1959
ANNUITY TABLE - 5"25X TNTEREST FÛR THE FIRST 15 YEARS AND
3"5018 THEREAFTER -- ITIALE AND FEHÂLE TABLES"

LOADTNG 4"509 OF GROSS FCIR 8{A!.ES AND FEMALES "

CON STÂNÏS PER $ ¡.0 HONTHLY T NCOME ARE AS FOLI-OIdS:



14A[- ES

LIFE LIFE TO LTFE 2O ÂGE

FET{AL ES

LIFE I.I FE I O

A.60

L TFE 2O

75 75
70 70
65 65
55 55
45 45
35 35
20 20
i0 lo
03
03
03
53
83
83

75 25 ?5
?0 30 70
65 35 65
55 40 55
45 45 45
40 50 35
35 55 25
28 60 15
2L653
2L700
2T750
- 80 3
- 85 B

-878

't5 75
70 70
65 65
55 55
45 45
35 40
20 35
lo 28
32L
3 2L
321
3-
3-
3-

THE GROSS PREMTUM FOR A¡{ TNSTA[-HENT REFUND TYPE ÂNNUTTY IS
OBTATNED BY TNTERPOI-ATIA¡G BETHEEP{ TI-IF GROSS PRE14IUMS TN DOLLARS
ÂND CENTS { TO IdH f CH HAV€ BEEN ADDEO TI-.IE 99"00 QUÅNT TTY DT SCOUN T
FACTOR PER $IO MONTHLY TNCCIME} FOR. ÅNhIUTTIES WITH gNA AND TN+10
YEAR GUARA¡{TEES" THE RESULTEruG ÍNSTALMENT REFUND ANNUITY TS
EQUTVAå-ENT TO Å GUARAh¡TEED PERIOD OF S¡{+F9 YEARSç HHE,RE O<F<1"
FROM THÏS GROSS TNSÌALÊ4ENT REFUI,¡Û PRE¡4TUM IS DEDUCTED THE S9"OO
QUANTTTY DISCOUNT FACTOR TO PRODUCE å BÂSIC SINGLE PREMIUI4 PFR
$10 MONTHLY INCOME.

FoR EXAffiPLÊo ÍASSUt4ING ß{oNTHl-Y PAYMENTS}, IF A GRosS PREMITJM oFS€AOg CORRËSPONDS TO A GUÂRANTEED RETURN OF $T2ON ÅND A GRNSS
PREMIUH CIF 86cBE CORRESPONDS To Â GUÂRANTEED RETURN nF sIz0(N+lt'
THE DESTRED GROSS PREMTUM EOUÁLS

GP = A+9+ (A+9-IzoN!(C-A}

l2o{N+t¡ - tzON - {C-A)

HENCE THE BÂSIC STNGLE PREþ1[UÊ4 ! S ( SGP - $9"00,"

N=6EXAMPLE: fi=9757.20 Ç=S8L7"t7

GP 757 "20 +

757 "2O +

9"OO + 1757"29 + 9"OO - 72O"00) {BL7"Lt - 757"ZOl

840"00-720"00-1817"

9"00 + (416,201 {59"971

t7 - 757 "201

60"03
768"20 + 46.t5

8I2 " 35

HENCE THE BASEC SINGLE PREHfUM TS S803"35"



SINGLE PREMIUH THI4EDTATE ANNUTTY - FORHULAE A.6l

I " S! NGLE I. TFE

PRIMED FTGURES ARE AT THE SECOND RATE OF TNTEREST"
O ONg O T S THE GUARANTEED PERTOD"

L I FE ONLY

qLzt {[2] 1L2l
GP = f120,(a + {D lt }(a, _ a l) + cx x+15 X x+t5 X+15

N(= t5 YEÅRS

GF=

{12} {12} (12} (lz}
{120}(A- + (D {D }(A + {D lt i{A0 - a )}) + CN X+N X X+N X.e L5 X X+15 X+15

N>T5 YEARS

GP=

{12¡ 15 (t2) tLZl{120}{A-- +{V }{âø----}+(D /Ð l{D€ /Dz ,tA! ,l+ C15 N-15 X+15 X x+N x+15 x+N

T T " JOXNT L TFE AND N-ÂST SURVIVOR

sEE sEcrIoN J o¡{ MUI-TI PLE N-IFE FUNcTIoNSç AND tN pARTIcuLAR
ITEM 6 ÛF THAT SECT{ON.



(B) SINGLE PREMIUH DEFERRED ÂN¡{UgTIES - NON-PARTICIPATI¡¡G - 
^,62}¡O DE ÂTH BEf!EF I T

t C¡ SINGLE PREMIUH ¡MMEDTÅTE AND DEFERRED ANNUTÌIES CERTÂTN -
NON-PARTICÍPATThI6

f D} STNG!-E PREMTU14 TEMPORARY !-[FE AhINI..'TTIES - NOhü_PARTTC{PÀTING

{F) 1O PÂY TMMEDIATE ÂND DEFERRED ÂNNUTTTES - NON-PÅRTTCIPATTNG

{F¡ ANNUAL PREMTUF{ DEFERRED ÂNNUITIE5 - ¡'¡ON_PARTTCÏPATING

( G} ANNUAL PREMXUf4 REVERSÍ8¡üAR.Y Âf.¡f.¡UTTÍES - h¡ON-PARTTCTPATTNIG



7" ANNUITTES - CÂNADÂ

fAI SINGLE PREMIUH TÈ{ß4EDTATE ANNUTTEES - NON-PARTTCTPATING

{ B} SINGLE PREHTUM DEFERRED ANNUf TIES - R¿Oh¡-PARTICÏPATING

{C ) S TNGLE PREM fUM THMEDIATE AND DEFERRED ANNUTTI ES CERTÂIN -NON-PARTICTPÂTING

I D} STNGI.E PREHTUM TEHPORARY LIFE ÂNN¡UTîTES - NON-PART TC IPATING

{E) IO PAY THMEDTATE AND DEFERRED ANNUITXE5 - NON-PARTTCIPÂTING

{FI ANÑUÂL PR€MIUH DEFERRED Aß.NUIÏfES - hJON_PARTTCIPATING

IG) ANNUAL PREMTUH REVERSTÛNARY ÅNNUITTES _ NON-PÂRTTCTPATTNG

(H! S¡NGLE PREMIUf4 REVERSfONARV ÅNh¡UITIES - h¡OF{-PARTTCIPAÏTNG



T " NOh{-FORFE I TURE BENEF I TS

====== =====================

I " I NSURANCE

ALL CASH SURRENDER VALUES ARE EASEO CIN THE 1958 COI4MISSÍONERS
STANDARD ORDINARY HORTA¡-ITY TABI-8. THE METHOD OF CÂLCULATION
ÂND THE RATE OF INTEREST USED ARE EXPLATNED UNDER THE APPROP-
RIATE SECTION (U.S" PARI ETC" } " FTRST AND SECOND YEAR CASH

VALUES ARE ALLO!{ED ONLY [F PRODUCED BY FORHULA; THE MTNIÊIUM

CASH VAI-UE THEREAFTER IS 51 PER STOOO IPER UNTT FOR DOUBLE INS-
URANCEI FOR. PERMÂNEh¡T PLANS ÛNLY" ÂLL CASH VALUES ÅRE ROUNDED

TO THE HTGHER DOLLAR.

CASH VALUES ÂRE CONVERTED TT REDUCED PATD-UP TNSURANCE USTNG A

NET STNGLE PREþ{TU¡4 BASED ON THE 1958 CSO TÂBLE AND THE CASH

VAI-UE T NTEREST RÁTE"

EXTENDED ÎERM PERTODS AND PURE ENDÛWT4ENT AHOUNTS ÅRE CALCULATFD
UST NG THE 1958 CET TAB[-E AND TI'IE CASI-I VALUE TNTEREST RATE. ÂT

CERT A TN AGES AND DURAT IOI{Sg HOb¿EVER 9 THESE WER E T NCREASED FOR

U"S. NON-PAR ENÐOHHENTS; THË TNCREASED VAI-UES ARE BÂSED ON

MINTHUH CÅSH VALUES {CAt-CUi.ATEO BY THE STANDARD NON_FORFEXTURF

LAid HETHOD} WHTCH WERE COhIVERTED ON E CURTATE BASTS.

TF NÍIN-FORFETTURE SENEFTTS ARE BET¡,¡G CALCULATED FNR Å PLAN WHTCH

DÛES NOT APPEAR TN THE RÂTE 8OOK9 THEY SHOULD BE COMPAREO AGAINST

THE LEGAL MINÌT4UH VALUES AND INCREÅSED, fF NFCESSARY.

SINGLE PREHIUP4S FOR CONVERTIN6 TO EXTEß¡DED TERH AND REDUCED PÀID_
UP ARE BASEÐ ON¡ CURTATE FUNCTTOhIS FCIR CAh¡ADÅ NON-PAR PLANS; FOR

OTHER SECTTONS, TMMEDTATE PAY$4ENT OF CLATHS IS ASSU14ED"

1N THE DESCRTPTTONS HHICH FOLLOHg Â GENERAL FORMULÅ TS GIVEN FOR

EACH SECTTON AND VARIATIONS BY P¡-AN åRE NCITED BELOW. THE PREI4IUM

PÂYING PERÍOD TS DENOTED BY A ONE E è

IN THE CASE OF JUVENILE SINGLE PREMIUIE PLANS? THE NON_FORFEITI.JRE

VAI-IJES ÁRE BASED ON THE ACTUAL AGE AT ÍSSIJE EVEN THOUGH THE GROSS

PREI4IU'q MAY HÁVE EEEN DETERMINED åT ÂNOTHER AGE"

A.64



2" UNITED srÁTES pARTtcIpATÍNG trNsuRANcE cÀsH VALUES ^ ÁR

NET PREHTUMS-ARE BASED ON fMMEDÍAÏE PÂYHENT OF CI-Â[HS AND ÄNtNTEREST RATE oF z"5oz e EXcEpr ns zuoren-erLow,

CV = {P"V. BENEFITS AT DURATTON T} _ {{pI t I få __r} _
T X X+T: N-T

{ P (Ptt 9ta ____}
X X X+T szO-T

WHER E

Ë

A = {Ptl + ÃC/A *-}P ¡ xzl}

AND C VARIES AS FO[-LT]tdS:

$ 0 < PÍ (= g 25
v

9 25 < PÍ
v

$ 40 < Pi (= gtOO
w
^

s100 < PI
V

C = $21"50 + ("41((pI) !
X

c - s3t"50

C = $27"50 + (.tt({pI) I
X

C = $37"50

rF N < 20, su8srtrurE oor\0e FoR øøzosB th¡ THE ABovE FoRHuLA"

(A) ESTATEHASTER PREFERRED

THE øOT88TH CASH VALUE IS FOUND BY TH€ ABOVE FORHULA HHERE3

A:
F = {pÍ} + íClA __}
x y x:!_5

AND f, = t4"00 + {,A}{{pIg }



A.66{B) ENHÀNCED EQUTTY O?8588

NET PREHlIJMS ÂRE BASEÐ ÛN T${HEDÍATE PAYMENT OF Cf-ÂIHS A¡{D AN

TNTERESY RATE OF 2'25W"

THE 3 OT O q T}.I CÅSH VALUE TS FÛUND BY T!{E ÂBOVE FORHULÂ HHERE

:
p = {PIl + lcla --}
X X X:TO

ÂND 9¡COS VARgES AS FOI-I-OþIS3

AGE AT ÏSSUE

[5
25
35
45
55
65
70

{Cå ESTATEMASTER SELECT

(D} L-4.7 HHON-E LgFE

5"00
6"00
7"00
8"50

¡.0 " 00
11 .50
L2 "50

NET PREMgUHS ÂRË BÂSED ON THMEDÍÂTE PAYHENT OF CI-ATHS AND AN

trNTEREST RATE T$: 3ä" THE € OTø STH VEAR CASH VAI-UE TS FTUND BY

THE ABOVE FTRI4U!-A WHERE 3

p = (PI! + {20 + (.4}{{P[] ¡ + ("I)(X]) / a

X X X X:20

HERE,T|-18(Pr}rN("4å{(Pr}}[SNorToEXcEEDs40"0o.

rHE O€TSSTH YEÂR CÅSH VALUE TS ESUAÍ- TO THE SSTO€TH YEAR LESS

THE FOI-LOHTNG:

l2O + q"325å({Pã} }}{@ --*-f I a
X X+Tå20-T X:20

HHERE I PT ) trS TþIE UI-TIMATË ¡.IET ANF{UA¡- PREHIUM"
Ã

FOR CASH VALUE PUR,PCISESE Th{E U¡-TEMATE NET I N THE ABOVE FORMULA T S

LX¡{ÍTED TO S35"39, THUS TFIE HAXIF4UH EXPENSE AI-O-OHANCE AT fSSUF IS

931"5C"



{ E I ENDOW¡{ENTS T SSUËD AT ÂGE O A. 67

FOR ENDOHHENT 209 25 AND 309 AND 20 PAY ENDOHHENT AT óO ÂND 65?REDUCE TH€ PRECEDTNG VA!-UES OF OOCgO BY ST.OO. BECAUSE OF THESMA¡-LER DEÂTH BENEFTT AT AGE O ÂND THE EXCLUSION OF ÂN EQUI-VAI-ENT UNTFORH AMOUNT FROM THE CASH SURRENDER VÄLUE FORHULA, TTTS NECESSARY TS REÐUCE THE EXPENSE AI-LOWANCE ON THESE PLANS"



3" UNITED 5ÏAÏES NON-PARTICiPÂTT¡¡G TNSURÂNCE CASH VALUES

NEÏ PRE}4TUHS ARE BASED ON THKEDIATE PAYHENT OF C¡-ÂIHS AND AN
INTEREST RATE OF 3.252"

A:
CV = (P.V" BEhIEFITS AT DURATÍO¡¡ T' - I P ){A ---l

T X X+T: N-I

ÞiHERE
:

[ = {P[] + {20 + {"41{(ptå } + (.1)(X}l / A n
P X X X3N

HEREO THE (PC} TN {"4'((PI} ! IS hIOT TO EXCEED $4O.OO.
vv

f AI ESTATEHASTER SPECIAI-

SAME ÁS ABOV€ BUT BASED ON THMEDÍATÉ PAY$4ENT OF CI-ATMS AND AN
TNTEREST RATE OF 3"508.

I B} DOUBI-E ÏNSURANCE PLA¡*IS

P - {PI} + ({20}{ELAD + ("t}tEt-A}(X} + {.4t{tpIt }) /;
XXXX

I{ HE RE
I

ELÂ = A + A n ANO 6eF{e0 [S il-tE DOUBLE INSURANCE PERIOD"
X X3M

{PI! TN {"4}{{PÏ} } [S NOT TO EXCEED 40 ELA.
^

{CI fERH PLÂNS

P = (P[) + 120+ {"65}{{PI} ) / A a
X X X X:N

tPI) IN ("651({Pt} } IS NOT TO EXCEED $40"00"

CÂSH VALUES OhI TERH PLANS ARE ALLOHED ONI-Y WHERE TI-IE TERM
PERTOD TS T5 YEARS OR LOh¡GER OR WFIERE THE PLAN EXPIRES AT
AGE ó6 OR I-ÅTER" CÂSH Vå!-UES ARE GRANTED ON!-Y WHERE THEY
AR T 5E BY FORMUI-A.

A.68



4. CANADA PARTtrC IPATIN6 INSURANCE CASH VAI-T'ES

5" CANADA NÛN-PARTTCTPÂTING TNSURÅNCE CÂSH VÂI-UES

6" UNT TED STATES ANNUI TY CASH VAI-UES

1 " CANADA ANNU ITY CÂSH VA8-UES

A.69



8" REDUCED PAID-UP TNSURANCE

IÂI N-PAYþ{ENT LTFE

{RPU}=(CV,/Ã
TXTXX+T

IBI WHO!.E LTFE

[RPU, = (CVl lA
T X Ï X X+T

(CI N_PAYFlENT ENDÛIdHENT

IRPU, n = ICV! - / A

T X:N T X:N X+ï:N_T

(D} h¡-YEAR TERM

tLt
(RPU¡ n = (CV) -/Â------

T X:N T X;N X+ï:ht_T

A. 70

T = OURAT ION



9" EXfENDED TERM TNSURANCE {LTFE AND ENDOWMEhIT PLANS} A.7 L

I A} FIND THE DURATION T¡{

1

A--- - (= {CVl
X+Ì:ht T X

TNTEGRAL YEARSg E ON6 { g SUCH THAT

l
( A--- ---

X+T: N+ 1

(B) IF 08N00 Is LESs THAN THE REHATNTNG IN FoRcF DuRÂTIoN, THE cASH
VALUE IS USED TO PURCHASE TERH TNSURANCE FOR AS LOhIG A PERTOD ÅSPOSSIBLE" PROCEED TO STEP (C} ON!-Y"

IF 8eN00 Is Nor {-ESS THAN THE REû4AINING IN FoRcE pERIoD, THE
cAsl-r VALUE IS usED T0 puRcHÀsE TERþ tNsuRANcE FoR THE RE¡qAfr\rING
1N FORCE PER1ODI AND THE BALÂNCF ÛF THE CASH VALUE TS USED TO
PURCHÂSE AS I{UCH PURE ENDOWMENT TNSURANCE AS POSSIBLE. PROCEED
TO STEP (D) ÛNI.Y,

{CI INTERPOLATE THE NUMBER OF DÂYS OF EXTENDED TERH TNSURANCE
COVERAGE, qBND€ø 9 FROH THE RELATTONSHÍP

ND
l1

t {cv} - A--- -}(365} /(A--- --T X X+T".hI X+T3N+T

I
A--- -l
x+Ï: hl

{D} IN THTS STEPg

E XT ENDED TER}4
AMOUf\¡T OF PURE

I
{PEt a =

X.ÞT3N

€cN60 IS THE

I NSUR.Âh¡CE T S

E hIDOWMENT T S

( (cv)
TX

RËHATNXNG TN FORCE DURÂTION"

PURCHÂSED FOR THIS PERIOD" THE
ÏHEN CA¡-CULATED AS FOI-LOt{S:

ll
- Å--- -) / A

X+T:N X+T3N



T. JOTNT-LTFE FUNCTTON BASIC DATA

IAI AGE RÅNGE

(B) NUHBER LIVTNG AT EACH AGE

(C¡ NUHBER DYtrNG AT EACH AGE

(DI MORTALTTY RATE AT EACH AGE

( E) COHMUTATION FU¡,¡CÏTON TABLE
RADIX AND AGE

J. F{ULTIPLE LIFE FUNCTTONS A.72

XX

t{D = MORTAL I TY OR SHALL
XX SCRI PÏ D

O - PROBABILITY OF DEATH

ANY ONE OF (B} ç (C} E OR {D} KiT[-L BE STORED¡ WITH THE HOST
COFIþION BEING {DI" A SPECTFIC RADIX VALUE FOR Â SPECIFIC ÂGE
¡4AY BE STORED ALO¡{G HTTH EACH TÂBI-E TN I D' FORMAT" IF SUCH A

RÂDTX VALUE TS NOT PRESEh¡Ï, ÂN ASSUHED RADÍX FOR THF LOWEST
ÀGE TN THE TABLE H[L{- BE USED" THE RADIX ÍS THE L VALUE FOR
THE LOHEST AGE IN THE RELATED MORTALTTY RATES, XX

PROVISTON HTLL BE HADE TO CALCULAIE I8)¡ (CIç TR {D} VALIJFS AS
RESU [R ED AND AS DETERÞ{Ih¡ED BV THE FORMAT T]F THE STORED IÂBLE "

THE APPROACH OUTLTNED HEREIS{ TS APPLTCÂBLE TO JOINIT_LIFE
FUNCTTONS {NVOI-VING ANY NUMEER OF LIVESN FOR WHTCH THE I,IORIA-
LITY OR FSUTVALENT DATA ÂRE PRESFNÏ"



2. JOINT-LIFE FU¡{CTTON BASXC CALCULÂTtrONS A,7 3

fÂ) THE SiNGLE !.trF8 FU${CTIOruS AND FORHULÂE OUTLTh¡ED TN PRECEDING
' SECTXONS ARE GENERALI.Y ÂPP!-TCAELE TO CORRESPONDING JOINT LIFF

FUNCTtrONS, IF THE NORYåL I TY TAB!-E I ¡,IVOLVFD WAS CONSTRUCTED oNA MAKEHA¡'{ BASISç T]'IEREBY ENABT-I¡{G THE REPLACEÈlENT oF H LIVESOF UNESUA!- AGES WITH M LTVES ÛF EQUTVALENT EOUAL AGE.

THE T941 CSO TÅB¡-E FOI-LOWS HAKEHÁ,HO S LAW FOR ÂGES I.5 TO 95.

(B)

{c)

AS NorED xN 0 0LIFE cONTxNGEh¡cgEss E 8Y c"w" J0RDAN (sEcoND
ED IT [OI\i ¡ FAGE 201 } g

O O ÅLTHO{JGH THE N,958 CSO TAELE T S NOT A þ4ÂKEHAM TABLE,
EXTENSEVE TEST CAI-CUI-ATIONS HÅVE SHOWNI THAT A TABLE
OF UNIFCIRÊ4 SENTORTTY HYThI {.OG C - "04 CAN' BE I.lSED

t0
ÏO PRODUCE INTËRPOLATËD VAA-UES FOR ANNUTTTES, NET
ANNUÅL PREMTUMSg ÅND RESERVES þJHÍCH ARE REÂSONABLY
C{.OSE TO THE TRUE VA8-UES" " THE DEGREE OF ACCt,I-
RACY TN THE RESUI-TI hIG JCJTNT_O-IFË VA!-UES DEPFNDS UPON
ÏHE ÂGES INVÛLVED AND THE PARTICUI-AR FUNCTfÛN BETNG
corqPUTED- THI s METf{tD sHuuLD Nor BE usED ts¡ ITH orHER
TABLES [dITHour ADESUÂTF TEsrIhtG, AND IF A HIGH 0FGRÊE
OF PRECgSION T S NECESSARYç TI-IE Í4ETHOD CANNOT BE USED. € 9

FoR cAü-CULÀrgoNls oF JorNr-!-IFE FUNCTIoNs xruvolVÍNG Two L IVESo
DETERHTNE THE EQUIVALENT EQUAL AGE AS FOLLOHS:

CAI-CULATE IHE DTFFERENCE IN 4GES"

US ING THãS DgFFEREfUCEg EruTER THE TAEL€ OF UNIFORß{
sEr'J[ûRITV FoR THE HoRTALITv rAB¡-E INVoLvED, AND nBTAtN
TFIE ADDITtrOh{ TO BE ffiADE TÛ THE YOUFüGER ÅGE TO COMPUTF
THE EOUTVALENT Ë8UA!- ÂGE"

PRocËED IdITH THE RESUIRED THo-LtFE cALCULATIoNSç uSING THF
EQUTVÂLENT EQUAL AGE AND THE APPROPRIATE F{ORTALTTY TÂBLF
AND TNTEREST RATE. THE SING[-E-LTFE FORMULAE ARÊ GENERÂLLY
APPLICABLE ON THTS BASIS"

THE TABLE OF UNIFORM SENIORÍÍY FOR THE I.958 CSO HORTALTTY
ÏA8LE IS SHOWN ON THE NEXT PAGE" SELECTED VÂLUES ÂRE
RDUNDED TO f HE NEAREST X NTTEGRAî_ É¡GE "



TABLE OF UT,úTFORM SENEORTTY { ¡.958 CSO TABLE 
'

4.7 4

Ð T FFE_
RENCE
IN AGE

ADD T I EÛN
TO

YOUNGER
AGE

I
I

I DI FFE-
I RENCE
I TN ÂGË
t----------

26
27
28
29
30

3t
32
33
34
35

36
37
38
39
40

4L
42
43
44
f,Ê

46
41
48
49
50

ÅDD tr T ÍON
TO

YOUF{GER
ÂGE

D T FFE-
RENCE
trN AGE

ADDTTION
TO

YOUNGER
AGÊ

I
2

4
5

6'l
I
9

l0

11
L2
l3
Ltþ
15

tó
l7
t8
L9
20

2L
22
23
24
25

"5L2
¡. "046
tr "ó03
2"183
2 "'t85

3,409
4.055
4 "72L
5 "4076.113

6.837
7"580
8" 340
9. t ¡_6

9"907

t0"7!.4
t1"534
L2 "368
L3 "2L+
l-4 øU I Z

14.940
15"81e
16. 707
I7.ó04
18"509

L9.q22
20.3e2
3.L "268
27 " 201.
23 " ¡_39

24"082
25 "030
25 "e82
26 " 938
2?" 898

28 " 862
29,828
30 " 79?
31"7ó9
32 "744

33 "720
34" 699
35"679
36"661
3V ".6'45

38"630
3e"617
Á*O 

" 604
41"593
42 "582

51
52
53
54
55

56
57
58
59
60

6t
62
63
64
65

66
67
6B
69

7t
72
73
7¿r
75

43.573
44 "564
45 "556
46"549
47 "543

48 "537
49 "5jl
50 "5?6
5L "522
5?.517

53 "5t4
54.510
55 "507
56"504
5't "502

58 "499
59.497
60 .495
6L .493
62 .49 |

63 " 490
64.4 Be
65 .487
66 "48667.485

BASED

THO-L tr

0Nl-OG Ç="04"
lo

FE FUNCT IOS{S "

PRODUCES ÅPPROXÌHÉ.TE VALUES FOR JOTNT

SOURC E : € BLIFE CONTgNGENCIESe 6 € C.H" JORDAN, ..!R" o SECOND

EDITgONÞ StCIETY 0F ACTUARtEST 1967e PAGE 345"



3" JOINT-LTFE COHMUTATÍON FUNCT!ON AP,¡ÁLYSIS

AS NÛTED IN THE PRECEDT¡,IG SECTTONS,.¡O[$dT-¡-IFE CALCULATTONS FOR THOL¡VES CANü OFTENJ BE HADE USiA¡G EQU¡VA¡-ENT ESUAN- AGES fNSTEAD OF THFTwo UNEOUA!- AcES" Tt'{Is REDUCES THE cALCULÅrIoN cOHPLEXITy ByREPLACING Â¡-L POSSIBLE AGE COI4BÍNATTONS HITH A SINGLE SERIES OF AGES.

THIS APPROACH DOES NOT APPLY TN THE CÂSE OF JOINT-LTFE AND LAST
SURVIVOR FUNCTION CA¡-CULATIONS" T[{US fT TS NÊCESSARY TO BE ABLE IO
CALCULÂTE COHT4UTATIÛN FUNCTTONS FOR AL!- COMBINATTÛNS OF AGESI ÂNDÏO USE THÊN TO CÂLCULATE JOTNT-LTFE ÅNO LEST SURVÍVOR EENEFTTS.

SUBSEQUENT SECTÍCNS ON JOTfr¡T-I-iFE ÅND €-AST SURVIVOR FUNCTION BASIC
DÂTÂ AND CALCULÂTTONS USE THE CÂLCUO-ATION FACII-ITIFS OF THIS SECTION.

THÊ MTST USUAL CA¡-CULATÍONS REQUTRED TT,{VOLVE O¡{E HÅLE ÁND ONE FFMALE!-IFEe wÍTH DI FFERENT MoRTALITY TABt-Es ÂPpl-lcåBLE To EAcH" ÂLSos
DIFFERENT XNTEREST RÂTES HAY ÂPP!-Y TCI DÍFFERENT DURÂTXON GROUPS(E"G"s 5.258 FoR THÊ FIRST tr5 YEARS ÁND 3,5o9 rHËREAFTER¡.

TN gSLIFE CONTTNGENCIESOg BY C"H" JORDANg JR. IPAGE I94)I THE CON-
VENTIO¡{ AS TO THÊ POÞJER OF THF INYFREST FACTOR V TNVOLVES THE USF OFTHE ARITHHETIC FJîEAN ÐF THE ÂGES. FOR, T'Ho LÍVEs w{TH ÁN oDD SUM oFÂGES, THE POWER BF V TS FRÂcTÍof{Â!-; CoT4MUTATTCIN FUNcTToNS ÂRE
ÂCCNRDXNGLY HORE COMPLTCATED TO CA{.CUN-ATE"

FoR JotNT-LIFE AND LAsr suRVrvOR cAt-cu{-ATIoh{s, RATIos oF D
VALUES ARE RESUTRED" THE CI]NVENTIO¡{ USED [N THEÍR XY
CALCULÂT foh¡ Í S

(v !{L ¡{8_€ } CIR {D }(Lc )

XYXY

NO TNTEREST CALCULATTON ERROR TS TNTRODUCED AS ÌHE
SYMMETRTCÂLLY9 HiTH AN TNCREASE OF OIIE YEAR ÍN AGE
INCREASE OF ÛNE IN THE V EXPONENT" THF HALF-POWERS
FfNALLY, THE REQUTRED VALUES ARE READILY DERIVÂBLE
LIFE TABLES TNVO¡-VED"

AGES ADVANCE
PRODUCING AN
OF V ARF AVOTDED.
FROFI THE S I NGL E

A SI8{ILAR APPROACH IS TAKEN lN CALCULATING vÂLUEs oF c s NAMELy:
XY

x+l
Þ10{V

XY

, (I4D 
å

$lL * ¡_

x+lsY+L

x+l
å{18 ) - {v ){L ){Ls

XyX+t

D

XY+ I

HORTÂLITY OR SMÅLL
SCRTPT D

x+l
{V

{V¡{V ¡f¡.

{V}{D

Y+l



3" JOTNT-LTFE COM¡4UTATION FUNCTÍON ANALYSIS (CTINT!D} A.7 6

THIS APPROACH TS CÛNS!STENT WÍTI-{ THE I"{ETHOD ADOPTED FOR THE D
CALCUI-ATIONS; TI-IE RESULTING ESUATIOñIS HOREOVER, IS AS 14IGHT XY
HAVE BEEN EXPECTED FRT]H Â REFERENCE TO THE STNGLE LIFE COUNTERPART.



+. JOTNT-L TFE COMFIUTATTOþ] FUNCTTON CALCUI-ATrOî{S

X
(A) [ = {V }{¡- }{Lo }

XYXY

X

{8) Do = (V! t{L t([_E t
XYXY

H_A_ 1
(Cl N = SS {D I +D þj=SMALLESTAGEWHERE

XY T=l XY+T XY L OR L = ZERO"
XY

þ¿-A-t
(D¡ N0 = SS {D8 l+D€ A=XORYDEPENDINGON

XY T=1 XY+T XY THE MORTALITY TABLE
AND THE RELATTVE
SIZES NF X ÂND Y,

x+ I
{E} f, = (V }{MD }

x+l
fF¡ Cs = (Vs )(l4D I

kd-Â* L

{G} ffi = SS {C ! + C
XY T= [ XY+T XY

t'J-Â-l {Ca å + Cs
lH) Mû = SS XY+T XY

XY T=1

{I¡ f, = {V){D ) - D

XY XY XY+ 1

{J) Co = (vol(De } - Ds
XY XY XY+l

{K) f{ = lV9{N } - N

XY XY XY+ [

{L) Hs = {Ve}{N, } - $r|s

XY XY XV+ }

A.7 7

XY

XVXV



5" JOINT_I-IFE ANNUITY VA¡-UE CALCUI-ATITNS A.7B

ÏHE FOLLOWTNG ESUATIONS ARE EQUALLY APP¡-TCABû-E TO UNPRTHED ANDPRIHED TNTEREST RåTES9 ONCE THE PARTXCI.'[.AR TABI-E I-{AS BEEN SELECTED.
ONLY ONE 5ET OF ESUATTOI{S IS PRESENTFD"

{A) @ = N /D
XV XY+ I XY

fB) å = N /D
XY XY XY

{M¡
lC) ô = ô + {M-ll/zH

XY XY

:tM) :
{D¡ @ = A - lH-Ll/Zîq

XY XY



ó" JOINT-LTFE AND LÅST SURVTVOR FUNCTTCINS - UNITED STATES

(A} SINGLE PREP{IUN THMED¡ATE ANh{UtrTY FORHULAE

A.79

LOADING 4"508 ÛF GROSS"

CONSTANT WOULD BE THE HT GHER OF HALE AND FEI4ALE S Ih¡GLE
L TFE CONSTANTS.

X AND Y ARE ÂGES AT ISSUE 0F THE TWO LMS I¡'JVOLVED"



LTFE ONLY

(tzl (l2t tlz)
GP = {1201(A + {D lD l{Ao - A )} +

x x+15 x x+¡.5 x+15

(t2) ttzt (12f
(t20t(A + {D /ù }{Ac - A l}

Y Y+15 Y Y+15 Y+15

tlzt (I2) (Lzl
(1.20¡(A + lD lD ){A, - A t} + CXY XY+ 15 XY XY+ 15 XY+ 15

N(= 15 YEARS

( 12)
GP = (1201{ô- + C +

N

( 12! I 12) tL2l
fl20!(D lD åta + {D lD t(a' - a }} +

X+N X X+N X+15 X+N X+15 X+15

(12) f12) (r2)
It20)(D lD lfa + {D lD }(A0 - A }} -Y+N Y Y+N Y+t5 Y+N Y+ 15 y+15

(L21 tL2l (12ï
{t20)(D lD å(ô + {D lt lla! - ô tt

XY+N XY XY+¡¡ XY+ i 5 XY+N XY+ 15 XY+ 15

N> 15 YEARS

(r2) 15 (12)
GP = (1201(ê-- + (V !{ô€*---l} + C +

l5 N- I5

(r.2t
1120) {D lD } lD8 lDc 

' 
(a, ) +

X+15 X X+N X+15 X+N

( 12 )(t20¡{D lt r{Do /D8 )lA0 I -
Y+ 15 Y Y+N Y+ I.5 Y+N

( t2 )
It20r{D lt D{t_ {L )ÈD{ /D0 ¡{a0 I

X+I5 X Y+N Y X+N X+I5 XY+N

A. BO



(BI STNGLE PREHTUfq DEFERRED AIINUITY FORHULAE

7. JOINT-LTFE AND LÂST SURVfVOR FUNCTTONS * CANADA

(ÂI SThIGLE PREHTUH IMMEDIATE ANNUITY FORMULAE

{B) S¡NG[.E PREMTUM DEFERRËD ANNUtrTY FORMULAE

A.81



K " I4UI-T Ï PLE DECREHENT FUNCT T ONS

I" BASIC CONSIDERATIONS

A. 82

THE HULTTPLE DECRE¡4ENT CT]¡¿CEPT IS APPI-TCABLE TO THE STUDY OF THE
EFFECTS OF THE STMULÍANEOUS OPERATTON OF SEVERAL CÅUSES OF DECREMENT
ON A BODY OF LTVES" SI]ME EXAMPLES OF POTENTIALLY-APPLICABLE ÂREAS
ÂRE:

{AI THE CALCULATTONS OF PREMIU¡4S9 ETC" FOR TNSURANCE BENEFtrTS HHERF
DEATH AND DI SAB[¡-ITY ÊVENTS CTT.¡STiTUTE INTER-ACTING CAT,|SES FI]R
CLAT M PAYFlENT;

{8} THE CALCULATIONS OF PREMIU¡4S9 ETC. FÛR ACCIDENTÁL DEATH BENF-
FIT PROVTS!ONS ÅTTACHED TO BASTC ¡hJSURANCE POLICTFS; AND

tC! THE VALUATTON OF GR0UP PENSIO¡,¡ P!-ÅNS, IN þIHICH THF LIVES
TNVOLVED ARE SUBJECT TO THE DECREHENTS OF DTSABTI.TTY, MORTA-
LITYs RETIREIlENT, AND l¡¡ITHDRAWAT-"

TN PRACTTCEç HOWEVERç SOHE SI¡4PLÍFTCATIOI\S IN COMPI.'TÅTTONAI- APPROACH
HAVE BEEN ADOPTED"

IN THE CASE OF DTSABlLTTY Ah¿D ÂCCIDE¡üT PREHTUH AND OTHER CÂLCULATIONS,
THE ${ETHOD USED INVOLVES TI.{E COMBINATION OF THË PRT]BABILITY OF FVENT
OCCURRENCE {T"8"9 DTSÅBILTTY ÛR ACCIDENTAL DEATH¡ ÀND THE FUNCTIONS
FROH A STANDARD HORTALITY TÂBLE" THE EFFECT IS TO AVOID THE NEED TO
CÛNSÍRUCT A DOUBLE- DECREHENT TABLE"

FOR GROUP PE¡{StrTN CALCULATIONS, REFERENCE SHOULD BF HADE TO SECTTON
N FOR ÂLL DETATLS? TISCI-UDIN6 HULTTPI-E OECREHENT CONSIDERATTONS"



2. ACCIDENTAL DEATH EENEFET CÂI-CUI-ATIO¡{S

{A¡ BASTC DATA

ÂGE RA¡IGE

STANDARD HORTÂLITY TABLE
COF{MUTATlON FUNCT[ÛN

PROBÂB TL TTY OF ACC IDENTAL DEATI-{

ESUATIONS

A.83

N

Ã

ÅD

a

(B)

(c¡

tD)

tEl

(F)

(Gt

{H)

(rl

fJ!

AD
a

AN

M

AD
I

-ADþ{=

AIJ
Jì-

-AD
fl=

1ÂD
Ar=

X:N

-I. AD
Ar

X:N

I AD =
P - {H
X:N X

IAD AD
P - = {H

M X3N X

ÂD
(vt(Q ¡(D t

XX

hJ*X-1 AD
SS {C 9

ï=1 X+T

AD
{ t/F} {H }

v

å/(D )

AD
( {/F) (A I

v

AD AD
(M - M 

'/lD 
l

X X+N X

IAD
(I/FltA - I

V . ÁlA .l!

AD ÅD

AD
{14

?- M ¡/(N - N )

X+N X X+N

AD

- H ,/{N - N t
X+N X X+H

NÛTE THAT SELECT AND ULTTMATE P4ORTÂ¡-ITY TABLES ¡{ÅY BE USED IF
DESTRABLEs BY PROVTDING THE APPROPRTATE COHF{UTATION VALUES FOR N'SI
ANÐ BY ADJUSTtrNG lHE PRECEDING ESUATEOhIS"



3" DISÂETLXTY BENEF¡T CALCU!.ATTONS

SEE SECTICN L ON TNDTVTDUAS. I.{EÂLTH T¡.!SURANCE

A.84



L" TNDTVIDUÅL HEAE-TH {NSUR.AruCE BASIC CALCULATIONS
=Ê==================================== ========== ==

T" BASIC DATA

A.85

NOT TO BE
CONFUSED WTTH THF
SAME SYfCBOL USED
FOR t_lFE FUNCTTONS
TO DENOTE SUMS OF
N VALUES.

{At

( Bl

AGE RANGE

ÅVERAGE ANNUAL CLÅTH COST FOR A
PARTICULAR BENEFTT WTTH RESPECT
TO CLA{HS TNCURRED BETWEËht AGES
X AND X+I9 PER UNTT OF BENEFTT
EXPO SE D T,UR X NG T'HE YEAR OF AGE
x T0 x+1"

STANDÅRD MORTALITY TABLE
COMMUTATITN FUNCITÛÅI

(s 3{; )
vv

H-X- I
SS {H }

T=1 X+T

{c)

2" BAS TC CA!.CU{-A TIONS

THE VALUES OF hI AS Nf]TED XN T (C } ABOVË KJILL BË COMPUTED AS RESUIR EDv

FOR Â PARTICUI.AR MOI{TÂI-gTY TABLE Åh¡D T¡üTEREST RÂTE USTNG THE EQUA-ÏTDNS GIVEN TN SECTÍBN C ON ANNUITV BENEFITS"

IdHEN IHE BENEFlT PROVTDED VÂRTES BY ÂGE AND LEVEI. PREHTUMS ÂRE TOBE CALCULATEDp CÛ$4f4UTÂTÍûhl FUNCTiûruS MÂY BE CALcULATED AND USED To
ADVÂNTÅGE "

(Á)

fB)

tc3

H

LT

LT

IS ÅNALOGOUS TO THE

FE FUNCTTON C
v
^

IS ANÂLOGOUS TO THE

FE FUNCT IO¡¡ M .
v

K ---
X: Y-X

THE ÅNALOGOUS LTFE FUNCTTON
EXPR ESS tON M --a I S NOT
USED" X:Y-X

NOTE THAT SEI-ECT AND ULTIß4ATE I4TRTÂ!-iTY TABLES CAN BE USED IN THEABOVE CALCU¡-ATIoNS AND If\t THOSE rF SECfEON 3 WHfCH FOt_LOwS, ByADJUSTÍh{G THE EEUATIONS AND Pfi.OVIDTNG FOR THE STORAGE OF THE APPROP-
R TATE TABLES"



A. 863" SUPPLEHENTARY CALCULAT!ONS {AS NECESSARY}

THE LTFE FUNCTION SY¡4BOL CONVENTTONS TNCLUDE THE USE OF Â OEI¡¡
ABOVE ÛNE ELEMENT OF THE SUFFÍXED SUBSCRIPT TO TNDTCATE THAT THE

EVENT IS DETERMINED UPON THE PR.TOR FÂTLURE OF THÅT ELEF{ENT"
THE ABSENCE OF THE øOIOO INDICATES THAT THE EVEh!T TS DETERHINED
UPON THE FAILURE OF EITHER ELEHENT. EXAHPLES ARE THE NFT STNGLE
PRE}4IUM SYMßOLS FOR TERH AND ENDOWMENT TNSURANCES"

NO SIMILAR DI STINCTION TS NEEDED FOR HEALÍH TNSURÅNCE NET STNGLE
PREMTU¡4S, AS BENEFITS ARE PAYABLE ÛN ÍHE OCCI,,RRENCE OF SOHE EVENT
(E"G", DTSABILÍTY OR ACCfDENTAL DEATH) BUT NOT ON THE EXPIRY OF A

SPECIFIED NU¡4BER OF YEARS.

{Â} { = K lD
vvv
^^^

(B) A --- = (K - K llD
X:Y-X X Y X

{C} P = K /N
VVV

{D) P --- = (K - K }/fN - N )

X3Y_X X Y X Y

(E¡ P --r = {K -K)/lN -Nl Z (0R=Y
Z-X X:Y-X X Y Y, Z

:
(Ft ! = A - {P l{A )

TX X+T X X+T

(Gl y --- = Â {P ---}(ô -----l
T X:y_X X+T:y_X_T X:y_X X+T:y_X_T



4 " GROSS ANNUAL PREÊ4 T UMS

5. TERHINAL AND FlED¡AL RESERVES

A .87



M" GROUP INSURÂNCE BASIC CA!-CULATIONS

I" STOP-LOSS PREMIUHS FOR LTFE TNSURANCE

I2I FOR EACH AFIOUNT CLASS O g T6 8 
9

DEATHS PER lOOO (8-Ig USTNG
I

GROUPS AND TABLÊ ?3C {HÂLES}
THE ËXPECTED CLÂIMS FOR THE

h,HERE A IS THE AVERAGE LIFE
ï

NUfqBER ÛF LTVES TN CLASS OgÏ
THE ENTIRE GROUP IS THE¡ù THE
EACH CLA SS "

A. 88

{1I THE CENSUS DATA HUST FTRST BE GROUPED INTO LIFE AMCIUNT CLASSES"
IF THE SCHEDULE RELATES LTFE TNSURANCE TO SALÅRY OR SOIIETHTNG
SIHILARI THEN THERE WILL BE TOO f4ANY CLASSESg AhID THE DATA
SHOULD BE GROUPED INTO A}4OUNT RAÀIGES OF9 SÀY9 S2OOO - $4OOOC
$4000 - 96000, ETc.

l3¡ CALCULATE r10CI0){SS({N }(A }(8 }}
TTT

SY¡4BO¡- { CÂPITA¡- SIGMÄI, N TS THE
T

CLASS sdTû¡s ô_ IS THE AVERAGE L
I

LOOO'59 AND 8_ IS THE AVERÂGE 8
I

CALCUI-ATE THE ÂVERAGE NUI.IBER OF
TAEIE 24 (F1ÂLES} FOR CANADIAN

FOR U"S" GROUPS" FRÛI.' THISç FTND
cLASSp E0UAL TO tA l{8 t(N )s

TTÏ
AffiOUNT TN I¡OOOOSç AND N IS THE

T
O 9. THE EXPECTED CLA IM TOTAL FI]R
SUM OF THE EXPECTED CLÅTMS FOR

} WHERE SS I S A SU}4I-{AT ION

NUMBER OF LTVES IN AMOUNT

IFE AMOUh¡T FOR THAT CLASS IN

FOR ÏHAT CLASS"

AT THTS POTNT, A CHECK SHÛULD BE MADE TO INSURE THAT THE
ÂVERAGE 8 TNCREåSES ÅS THE I- [FE AF4OUNT CLASS TNCREASFS" TF

r
I

THERE TS NOT A REASONABLE TNCREASTNG RELATIÛNSHTP? THEN THE
METHOD TS INVåLTD"

2

t4l THE AVERAGE 8 FOR THE ENTTRE GROUP TS FOUND BY DIVIDING THE
ÏOTAL EXPECTED CLAI?1S BY THE TOTAI- VCILUHE IN IOOO'S. 8 TS
EXPRESSED AS, SAYg 3"I.6 DEATHS PER I,OOO" THF PROBABTLITY OF
DEATH TS THEN "00316ç AND THE PROBAETLITY OF SURVIVALI PI TS
1 - .O03l6r OR "99684.
TAKE THE SQUARE ROOT OF STEP I3} lTMES STEP {4I. THTS TS THE
STANDARD DEVIATTON OF CLATM AHOUhIT"

A STOP LOSS TS USUAL¡-Y EXPRESSED AS Xg OF BILLED PREMIUMSg ORI
SAY, gS.L" trF THE EXPËCTED C{-A¡}4S FOR THE ENTIRE GROUP ARE
HRTTTEN AS E"C"S STEP {5} AS S"D"S ÂND THE LEVEL AT þ¿HICH
LOSSES ARE TÛ BE STOPPED AS S"¡-,9 THEN FIND Z WHERE

l5t

(6t

I = {S"L. - E.C"l / S"D.

(7} UStrNG THE TABLE OF NORHÅL AREAS AND ORDINÂTES¡ fNTERPOLATE IN
THE 8gP{Z'IB COLUMN TO OBTÂtrN A VALUE CCIRRESPONDTNG TO Z.



I" STOP-LOSS PREMIUMS FOR LIFE INSURANCE ICONT'D)

(8} USING THE SÂI{E TABLEg TF{TERPOLATE IN THE 'OFIZ}TI CCILUHN TO
OBTAIN À VALUE CORRESPONDING TO Z"

{9) CALCULATE THE NET STOP-LOSS PREÞlIUM, WHTCH TS ESUAL TO

(s"0.){lsrEP 7} (z}("50000 - (srEP 8)})

A. B9

(IO' FIULTIPLY
5EL ECTED

THE NE T SÏOP-LOSS PREH I U14

FROM THE FOLLOIdING TABLE.

STOP-LOSS LEVEL AS
OF EXPECTED CLAIHS

FRCH STEP 9 BY Â FACTOR

FACTOR

t 108
120 g
I 30X
140 B
15 0E
I 608
1 708

1.tl
1" 14
I " 19
L "23
1"30
1.38
L "46



N" GROUP PENSTON BASIC CALCULÂT!ONS

THE PRINCIPAL CURRENT HEANS OF PERFORHING BÂSIC ACTUARIAL CÂLCULATTONS
FÛR GROUP PENSION BUSINESS INVOI-VES TI-IE USF OF THE COHPUTER PENS TON
VALUATTON SYSTEH ANO THE IBH SYSTEH/360 COHPUTER" THIS CALCUTATTON
SYSTEM? ALSO CALLED OIPENVALTEg HAS PURCHASED BY THE SUBJECT COHPANY
FR0M COMPASS? INC" OF NASHVILLEe TENNËSSEE (A FIRr"l OF C0È{PUTER CONSUL-
TANTS TNVOLVED TN THE DEVELOPI4ENT AND MARKETING OF ACTUARTAL, SCTENTI_
FICC AND BUSTNESS COHPUTATTON SYSTEMS¡"

ÏHE SYSTET4 PROVIDES FOR PROCESSTNG, AS REQUIREDg OF PROBABILTTTES OF
DEATH, HITHDRAWALg AND RETTREMENT; SALÅRY SCALES; COMÈIUTATTON FUNC-
TIONSI INCLUDING MULTIPLE DECREÀ4ENTS; AND VARTABLE BENEFTT ÂND OUTPUT
SPECTFTCÀTTONS. IT CONTATNS AN EXTENSTVE LIBRARY OF TAEUTAR DATA AND
PROCEDURAL ROUTTNES¡ HRTTTEN ¡N FORTRÅN IV G" INPUT AND OTJTPUT SPFCT_
FICATIONS ARE ENTERED BY PUNCHED CARDS"

THE SYSTEM IS ADESUAÍE FOR PRESENT AND ANT!CfPATED FUTURE NEEDS" IT
IS CONVENIENT To UsE" AND THE NORHAL AvA[l-ABILITY oF RESULTS CIN AN
ÛVERNIGHT BASTS T5 SAIISFACTORY. SPECTAL REQUESTS FOR F{ORE RAPID
SERVTCE CAN USUALLY BE ACCOHMODATEDg AND SHOULD BE EVEN þIORE READILY
COHPLETEO WHEN THE COHPUTER CORE CAPACTTY HAS BEEN INCREASED AND THE
HULTT-PROGRÂHHING CAPABILTTY EXTEI'IDED" ÅN ADESUATE DEGREE OF FLEXT-
BI¡- TTY IN TER¡4S OF OUTPUT FORHAT CHOTCES HAS BEEN,¡ PROVIDED" THE DOCU-
14ENTATION fS GENERALLY ÂDEQUATE, ATÍHOUGH OCCASIONAL PROBLËMS ARE
ENCOUNTERED IF UNUSUAL PROCESSiNG TS ATTEHPTED"

IHE AVERAGE ÐAIi-Y COHPUTER T[¡,IE RESUTREMENT TS 3O MINI.,TESg PLUs oR
MINUS PßSSfBLY 1O MINUTES"

NO PRESSTNG ¡¿EED WÂS ÍDENTIFTED FOR THE USE OF 2260 VISUAL DISPLAY
UNTTS FOR THIS SYSTEÈ{" IMPROVED SYSTFM OPERATIONAL CONTROL COULD
RESULT FROH THE CONVERSION FROM FORTRAN TO PL/LE AS PLII IS THE MORE
WIDELY USED PROGRÂHMING LANGUÂGE TN THE SUBJECT COI.IPANY. NO CURRENT
PRIORTTY, HOhEVERg IS BEING GTVEN TO fHIS POSSTBLE TRANSLATION TASK,
EVEN THOUGH SOME IBÂ{ PÂCKAGE PROGRA14S ÂRE AVATLABLE"

BECAUSE OF THE FOREGOING CONSIDERÁTTONS AND ENVIRONMENT, NO PROPOSAL
TS BETNG CURRENTLY MADE IN THTS RESEARCH INVESTIGÅTION FOR THE DESTGN
ÂND ÐEVELOPHEIì¡T OF BASIC ACTUARfA¡- CALCULATION ROUTINES FOR GROUP
PENSXON BUSTNESS" THE RECOFIISENI'ED FRA¡4EbIORK, HOI,¡EVERO PROVIOES FOR
THE TNCORPORATION OF ROUTINES TN THlS AREA WHEhI AND AS NEEDED AND
JUSTIFÏED"

A. 90



O" ACTUÁRInL LIBR¡,fiy REFERENCE TABLES A. 9l

AS NOTED EARLIER IN CI-IÄPTER X E TI.lE I'1ÀINTENANCE OF A LIERÅRY OF ACTU-
ARIAL REFERENCE TÂBLES IS PLANNÊ0" USES OF THIS FIL€ INCLUDE THE PRIN_CIP¡'L ACT¡VTTV ÛF PROVIOIh]G THE REQUTRED RÁTES ANO VÂLUES FOR BUSIl.IESS
ÀD¡4I¡llSTRhTI0¡.¡, VALUATIONe Af.tD EXpERI¡iEtlTÂL pUiìpOSES.

ACCORDINGI-Y' TlrE HAIN PROCEDUP.hL LCcIC ASSOCIATED !JITH THE USE 0F THESFFILES INVÛLVES THE T/rBl-E ReFERENCE FOR F/rC1'ORS¡ GMN A SPËCIFIC TABLE
sEÂRcll ARGU¡''lEFtT" FACILITIES ÂRE Âl-so REOuIRED FoÊ, sITUÁTI0NS l'l HHICH
TIJE REQUESTED VÅLUES ÂRE NOT FOUÌ.JDI INCLUDTI,iG THE AUTO14ATIC U5E OFBASic ÁcTUAfìIr\L cALcuLAli0t'l EQUATIoNS¡ tiHERE pRAcTICALT To cof.tpurE THE¡IISSING VÂLUES, AND THE ÁDDITION OF THESE VÂLUES TO THE LTBRARY FTLE.



P. ¡IÂTHE¡iÂTICÂL AND OTIlFR TABLES Ä¡.¡D INFORI-l,iTION
===============_---

AS N0TED EARLIEI{ I¡i CHAPTER X e THE l.iAINiEf.iÁNCE OF ¡r FILE OF f.îATHEr.tÁ-Ï¡CAL Ai'¡D OTI-iER TABLES AND INi;OiI.¡'fÂTION IS PLÂNf{ãD, AND SO¡IE POSSIBLE
EXAiIPLES I{ERE CI IED"

THE 14AIN PROCEDURAL LOGIC ÄSSOC[ÂTED IIIl-H THE USE OF THESE FTLES TNVOLVES
REFEREIlCING FOR F,lCTORS AS RESUIRED. CLOSELY-RELI\TED RoUTII.IES INcLUDE,
F0R EXAHPT-E' SELECIED INTERP0LATi0N F0t(ilULÄ5 To OPERÅTE ON TtlE SELECTED
TÂI}ULAR VÂLUES" (E.G.T THE TNTERPOLAI IONS OÊ NOR,\,1IiL AREÁ AND ORDINåTF
TÁBLE SELECTED VALUeS? AS DESCRIBED iN SECTI0f! M 0N GROUP INSURÅNCE BÂSIC
CALCULATIO¡]S }.



NOR14ÁL AREAS Â¡¡D ORDINATES

P(Zì F{Z}
A. 93

P(ZI F{Z} P{¿t Ftz)

.00 "39894,01 .39892

.o2 " 39 88ó

"o 3 " 39876
"o4 .39862

"05 .39844
"06 "39822
" 07 " 39797
" 08 .3976'l
.09 "39733

" ¡.0 " 39695
" L l .3965at
.L2 " 39608
" t3 "39559
" !.4 "39505

.15 ,39448
" L6 " 39387
" I 7 "39322
" I-B "39253
"3.9 "39[Bt
.20 "39t04
"2L "39024
"22 " 3Be4C

"23 ,38853
,24 .38762

"25 " 3 Bó67

"26 ,38568
"27 " 384ó6
-28 " 38361
.29 .3825¡.

"30 " 38t 39
.31 "38023
"32 .37e03
"33 .3?780
"3t+ "37 654

"35 "37524
" 36 .3 739 ¡_

"31 .37255
"38 "3?t¡.5.39 "369'13

"40 "3682'r
" 41 .36678
,42 "36,526
"43 .3é3?3.
"44 .3¿2 [3

" 00000
" 00399
" 00798
" 0t 197
.01595

" 0t994
.02392
" 02790
. 0318 8

" 03586

" 03983
" 043 B0

"04776
, 05L7 2
.05567

" 0596?
" 06356
" 067¿eg

"ov L42
" 07535

"07926
.083!.7
"08?06
" 09095
.09683

" 098? I
. tr 0257
" 10642
"11026. t 140e

" t L79t
. L2L7?
"L2552
" t 2930
" I 3307

" 13683
. 14058
,14431
" 14803
"t5t?3

" L5542
" 159 !.0

"L627 6
" 16640
" t 7003

"45 " 36053
"46 " 35889
"47 " 35723
"48 "35553
"49 .35381

"50 "3520V
" 5 1 "35029.52 "34849
"53 "34667
"54 .344A2

"55 "34294.56 " 34t 05
"57 .3391.2
" 58 .33718
" 59 "3352L

"60 "33322
"61- "3312&
"6?. .32918
"63 "3?7L3.64 .32506

"65 "32297
"66 "32086
"6V "31874
"68 .31659
,69 "31443

,70 "3\225
"?t "3L006
"72 "30785
"73 .30563
"74 " 30339

"?5 "301t4
"76 "29887
"77 "29659,78 "29439.
"79 "29200

" 80 "28969.81 "2873V.82 "28504
"83 .28269
"84 .28034

"85 "2?798.86 .?7562
" 87 ,?'î3284
" 88 . 27086
"89 ,26848

. L 136¿+

"L7724. tr8082
" x8439
" 3.8793

, t9t 4.6

" !_9497
.1984?
" 20!.94
"?o540

.2t88¿þ
"2L226
" 2Í,566
"2L944
^22240

"22575
,?.2907
"2323V
"23565
" 238e 1

"2e2L5
.?4537
"24857
" 25L7 5
" 254e0

" 2 5804
"26rL5
"26424
"26730
"27035

,27337
" 27 637

"27935
"28230
"28524.

"288t¿r
" 29!. 03

"29389,29673
"¿9955

.3t234

.305 I t
" 30785
" 31o57
"31"327

"90 "26609
" 91 "2636e
"92 .?6L29
.93 " 25888
,94 "25641

"95 "25406
"96 "25L64
"97 "24923
"98 "24681u99 ,244i9

1 "00 "24L97¡."01 "23e551,02 " ?,a1t3
1.03 .23471
1 " 04 "23230

1"05 "229881.06 "22V41I.07 "22506
!. .08 " 22265
I "0e "22025

t . [0 "2ï785t"1¡. "?L546n-"¡.2 "213071"!.3 "2tA691"14 "20831.

[" ¡.5 "20594L. l6 "ZO35TI. L7 "20t2L
1" X.8 " 19886
I " t9 "L9652

1. 20 . t9419
1.21 . t9186
L"?2 " 18954
1.23 ,L8724
1.24 " 184e4

1"25 "18265¡."26 "180373."27 "t78lOL28 "\75851.29 ,17360

9"30 "1713?1"31 "16915L"32 " t66e4
1"33 "164'141,34 " 16256

"31594
"3185c
"32L2L
"32381
"326?e

.32894
"33147
.33398
.33646
" 3389 I

.34134
,34?75
"346L4
"34850
.35083

"353L4
" 35543
.35769
" 35993
"36?-'t 4

"36433
.36650
"36864
" 37076
" 37286

"31 493
.37698
.37900
.38100
"18298

"38493
,3868ó
. 3 8877
"39065.39?5I

.29435

.396L7

.39796
" 3e973
"40t47

"r+O320
" 40490
" 4065 I
"40824
"40988



NT]RHAL AREÂS AND ORÛTNÅTES

P{Z} F(Z)

A,94

P(ZI F(¿t P{Z} F(Z)

1.35 " 16038
t " 36 .L5822
¡..37 .[5608
1"38 "!.53951.3e " 15183

1.40 " 149?3
["4[ "L4.-r64L"42 "L4556t" 43 " 14350
1.44 "t+L46
L"45 .3.3943
1"46 "L3742
1 " 47 ' ¡.35 /r2
1"48 "L33441.49 "t3t_47

1 "50 "L295?¡."51 "tr2758L"52 " tr 2566
x. " 53 "L2376L"54 "12t 88

1"55 ,r.2001
I"5ó "tlBt6
1 "57 .11632
1" 5B " r.1450
!."5e .LL270

1.60 " I 1092
I"61 ,109¡.5
r "62 " 10741
1"63 " 10567
L,64 " 10396

t "65 "t02261.66 .10059
t "67 " 09893
l. "68 "09728l"ó9 "09566

1. ?0 " 09405
1..7t "09246L"72 .09089
1 " 73 .08933
x."74 "08780

L"75 .08628
I-"76 "084781."77 "08329I..78 " 08t 83
1"79 "08038

"4t149
"4t309
"4L466.+I621
" 4L77 4

.4L924

.42073
"42220.42364
.42507

" 42647
"42786
"42922
" 43056
"43t 89

"43319
-43448
"4357 4

"43699.43822

" 43943
"44062
"441 79
.44295
.44408

" 4452.O

"44630
. t+4738

"44845
"44950

"45053
"t+515¿+
"45254
"45352.45449

"45543
"45637.45'r28
"45818
" 
r*5907

"45994
"46080
" 46 !.64
.463.46
.ta6327

1.80 "07895L"Bt "077541,82 "07614l. B3 " 074?7
1" 84 "O734L

1"85 "0?2061"86 "07074¡."87 "069!+3L"88 "0681¿,
1.. 89 " 06687

t" 90 " 06562
L.9t " 06439
L"92 " 0631 6
L"e3 "061e5tr_.94 " 06077

x., 95 .0595e
1"96 "A5844&,97 "û5730¡..98 "056181"99 "05508

2.00 "053992. 0 ¡. "052922"02 " 05t 86
2"03 " 05082
2"04 " 04980

2"05 .04879
2"06 "047802"07 "046822.08 "0458ó2"09 "0449L

2" l0 "043982. ¡.1 " 04307
2"L2 "t42L7
2" t3 "041282"L4 .04041

2.15 "039552"L6 " 03871
2"1.7 "03788
2" I8 " 03706
2"Ì.9 "03ó26

2,2.O "O354V2"2\ .03470
2"22 "033942"23 " 033!.9
2.2+ ,03246

" 46407
.46685
"46562.4ó63 I
. r+6V Lz

" 467 88+

" 
4.6856

"46926
"46995
"47062

.47[28

. 4719 3
" 47257
"47320
" 4738 r.

.4744L
" 47500
.47558
" 476L5
,4767 0

.47725
,4777 I
.4783 I
" 47882
"47932

"47982
" 48030
" 

¿þ8077

.48I24

.4816 9

.482L4
"4825'l
" 48300
"4834L
" 4838 2

"48422
" 4846 [
" 48500
" 4853 7
" 48574

"486 tO.48645
,48679
,4E7 [ 3

"48745

2"25 " 03174
2"26 "03t032"27 .03034
2.28 "029652"29 "02898

2"30 ,02833
2"3L .02768
2"32 "027052,33 "026432"34 .0258?

2"35 "025?22"36 "024632.37 "024062"38 .02349
2"39 "O22e4

2"40 "022392.4ï "021862.42 "02134
2 "43 "020832"44 "02033

2"¿þ5 " 01984
2.46 " 01936
2"47 " 01889
2 " 48 "O't 842
2"49 "O¡.797

2"50 "01753
2 "5L .0 ¡.709
2.52 "016672.53 "Ot625
2 "54 .01.585

2.55 ,0t 545
2"56 . 01 506
2"57 "01468
2 "58 " 0143 1

2"59 "01394

2,60 "O¡.3582.6\ "013232"62 "Ot 2B9
2.63 .01256
2.6t+ "01223

2.65 " O1 t91
2.66 " Ol 160
2"67 " 01 130
2.68 "OLIOO2.69 .0Lo7l

.4 8778

.48 809

.48 840

.48 8?O
,48 899

"48e28.48956
"48983
"49010
. ¿e9Cl3 6

" 4906 I
.49086
,4ettl
" 49134
"49158

"491 80
.49202
"49224
"49245
"49266

,49286
.49305
.49124
" 49 343
"4e361

"49?79
"49196.49413
.49430
.49446

"4946L.49477
" 49 492
"49506
" 495 zCJ

"49514
"45547
.4956 0

"49573
" 
4958 5

"49598
" 
49609

"496?l
"+963?
"49643



zuÛR.HAL AREAS ANÛ ORDÍNAT€S

P{29 F{Z}

A. 95

P(ZI F{Z} P(¿t F(Zl
2"70 .0 1042
2"7L "o!.0L4?.72 "009872"73 .00961
2"74 "00935

2 "75 " 00909
2.76 ,00885
2"77 .0086L
2"78 "008372"79 .00814

2 " 80 "007922.81 "007702"82 .00?48
2"83 "O07272.84 .00707

2"85 "00687
2 "86 "006682"87 "006492"88 "006312"89 .006 t3

2"90 "0c5952.eI .00578
2"92 .00562
2.93 "005452" 94 .00530

2.95 "0c514
2 "96 .00499
2"97 .00485
2"98 .00471
2"9e .00457

3" 00 "004433.0 I " 00430
3"O2 "004173" 03 .00405
3.04 .00393

3"05 "003813"06 "003703,07 "003583" O8 .00348
3" 09 ,00337

3" 1CI "0032?3" I [ "003¡.?3"L2 "003073"L3 "002983"L4 .00288

" 49653
"49664.496?4
"49683
"49693

.497 02

.497 1 I

.497 20
"49728.49736

" 497 44
"49?52,49760
" 497 67
" 49V7 4

" 4978 I
" 49788
,497 95
.4980 ¡.

.49 80 7

"498I3
"498t9
"49825
"4983 t
.49836

"498/rI
" 49 846

" 4985 I
"49856
"4986r

"49865
"49869
"4987 4

" 498 78

" 49882

"49886
" 49889
.49893
" 
rr9897

"/i9900

"499Q3,49906
.49S10
" 499 t,3

"4e9L6

3"L5 " 002?e
3" t6 .OO27r
3.L7 "A0262.
3" tB "OO2543. 19 " 00246

3.20 " 00238
3"21 "0023 I3.22 "OO2243"23 ,00216
3"24 "00210
3"25 "002033.26 "001963.27 " 00[90
3"28 .00t 84
3"29 .00t 78

3.30 " 00 3.72
3" 3t " 00i.67
3"32 " 00t61
3" 33 . 00!.56
3"34 "0015[
3"35 "0014ó3"36 .00141
3"37 "00136
3" 38 " O0¡.32
3"39 "o0127
3.40 "OOL233.41 " 001 ¡.9
3"42 "001¡.53"43 "00t lt3"iþ4 .00107

3.45 "OOLO43"46 .00100
3"47 " 00097
3"48 " 00094
3"49 . CI0090

3.50 "000873, 5 t ,0008fr
3"52 " 00081
3" 53 " 00079
3"54 "00076

3.55 .00073
3" 56 "000713"57 

" 00068
3" 58 .00066
3.59 .00063

"499I8
.4992 t
"49924
"49926
"49929

" 4993 1

" 49934
. 4993 ó

" 4993 I
" 49940

.499 42

"4994+
" 49946
.49948
" 4995 0

" 
{+9952

"¿*9953
" 49955
" 49957
" 4995 B

.49960

.4996 I
"49962
" 49964
"49965

" 49966
" 49968
"49969.49970
.4997L

"49972
" 

r+9973

" 49974
" +9975
"49976

"49977
.499V I
" 49978
.49979
"/+9980

" 4998 I
.4998 1

.4e9e2
"/+9983
" 
4998 3

3"ó0 "000613.6 I " OOO5e
3"62 "000573"63 .00055
3"64 "00053

3"65 "OOO513.66 ,0004c
3.67 " 00047
3"68 "000463.69 .00044

3.70 "ooo423.71 . 00041
3.72 "000393"73 "000383"74 .OOO37

3"75 "000353.76 " 00034
3 "77 " 00033
3"78 .00031
3"79 .00030

3"80 "00029
3" 8l " 00028
3"82 "000273.83 "O002ó3"8+ "00025

3" 85 ,00024
3" 86 .00021
3" 8? "OOO2Z3.88 "OO02t3"8e "00021

3"90 "000203"9t .00019
3 "92 .00018
3 "91 " 00018
3"94 .OOO17

3.95 " 00016
3"96 .00016
3"97 " 00015
3"98 ,000t4
3.e9 "00014

,49984
.4998 5

"49985
" 
49986

.49986

" 4998 7
" 49987
" 4998 I
" 49988
.4998 9

.4998 9

" 4999 0

"49990
"49990
" 4e99 I

.4999 I
"4999?.49992
"49992
"49992

.4999 3

.49993

.49993
" 49994
.49994

" 4999 4

"49994
" 49C95
" 49995
"499c5

.49995
"49995
" 
49C96

"49996
.4Cq96

"49996
" 49996
"49996.49997
"49997
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A. 96

Â SUßSTAI{ÏEÂL P0RTIûf'l 0F TtiE ÍiECt¡RDl(ãEpii\:G ANû D¡\fA PROCESSING tíORt( HITH
RESPFCT T0 ¡l"lDÍVIDU,iL LiFE, Åi,ii.iUIïYr Âl.lD l-tE¡lLTH il'¡SURIìl{CE ÌS PERf:tRttEt)
BY CO},If}U'i'ER S\'STEi.ÎS" Ì.IHTLÊ THE D¡RÊCT RËSPTI.!SfBILTTY FOR THE FTLES ¡1ND
OpElì/lTfNG PROCEDURËS RESTS l,liTH THE Ihli]IVIDU¡,1 INSTJRÂNCE ¡\Di.tI¡¡ÍStRATI0N
DFPARTf{ENTS' THERE iS A SUBSTANTIÂL 

^Ê1OU¡'lT 
OF IFJFORÞIATION INVOLvED

}JIiÏCI-I IS OF AN ACTt-JfiR,i¿iL NÂTUfìEc ÂND THEREFORË AS SUCH H¡1P.RÁNTS cONSI_
OERÄTiON HEíìE"

THE CURRENT PROCESSTNG ROUïIi.IËS FOR THË iNDíVTDUAL LTFE 11¡,ID A¡,INUTTY
MASTER FILE ARE PERFÛRI4ED D,â¡LY USfi{G A B,CTCHED-T[ìAI{SÀCItON ÅPPROACH.
REQUESTS F0R t1ÂSTE'Å FiLE Íl'lFûRiìAT¡ût.l FOír. USE IN TRA¡JSACTION p[ìEpARÅTION
ARE PROCESSED /IT THE SAI¡E TTi'ìË, bJITH THE RESUI-T THAT OVERI.¡TGHT DELAYS
ARE TNEVITABLE" TIJE ÞlASTËR FTLE TS S'¡'ORED ÛN 7O?O 

'.IÉIGNETfC 
TAPE.

A CURREf'IT TJROJECT TNVO[-VES TFiF TRÂT'¡SFL-R CIF lHE þiÁSTER FILE TO DIRECT
AcCÈSs SToRAGE I¡.1 Tl-lE 360 c0f'îfruTER" IN Tt-tIS ENVIR0NfiENTT IT Cfrt'r BF
USED ALONG l'lfTH TERi'ìii'lf¡L DEViCES T0 PRODUCE RESPoNSES TO INFoRr.tÂTIOt{
RESUESTS; IlOfìEÛ'/ERç PÂFE'À TJR, H¡.i{O_COPY OUTPUT Tf,J SOFlE STTUATIONS I,IAY
BË ADVANTAGEOUSLY REPI-ÀCED 6Y DTSPLAYS O¡'J 2ZóO VTSUAL DÌSPLAY U¡,¡ITS"

ONE CO}4itON PRÂCTiCE ÂT PRESEI'{T INvOLVES THE PRINTII.IG OF ÂLL IiASTER FILE
OATÂ FOR A SPECIFTC POLICYg FOLLÜI,JËD BY ]'}'IE MANUÂL CÂLCULATIONç USING
PRIr'lï-OUT UÁfÅ, OF SUCH ÍNFûil1.1ÂTIUt't /:S THE TOTAL CASt-t VALUE OF fHE
POLICY f.S OF A PARTTCULAR DÂTE" THTS APPiìOÂCH SI.IOULD BE REPLACFD BY A
US€R_ÛfìiENTED HETHOD iII I'IHTCH TI',IE COi4PUT ER PERFORf4S THË CAI-CULATTONS
{UStf'JG hCTUiTRIÁL åi'lD t}Tl-ìER FACfCRS!, ÂND ïHE USEii RECEiVÊS TiiF ÊINÁL
INFoRI"I,ITION IN lì FOiìl,l UETTER SUITED TO t-tIS NEEDS"

SINCE TI.iE DTSPL¡.Y OI. I¡CTUÂ.RiIrL D/rT.4 IJHICiI f S E ITHETI OTREcTLY DBTÂîNED
FRO14 I'lASTËR FTLE RECT]ROS OR IJERiVED BY TFIE PROCESSTNG OF SUC}I RECORDS,IT iS FELT JUSTTFiED TO IIUTLiNE HERETN SOÞ1Ë OF THE POSSIBLF DÂTA DiS-PLAYS" THESE Dl SPLAYS ARE CONTATI'{ED I¡J THE SECTION OF CHAPTER X
EIiTITLED I oDATÂ RETRîãV;iL ÂiiD pR.OCËSS¡i,jG [iÉTHODS. ¡ r

ANOTHER II'1PORîAI.'¡T POÏËNÏIÂI- USË OF ¡iASÏER FTLE DÂÏA DEÂLS Ì{TTH ]ItE
EXTR¡tCTiChl OF DETAiLED RÊC0fìDS P0SSESSiNG C.ERTI¡Ir.¡ PÀRAt¡EtERS OF INTE-RÊSi i;.G.r PLÁi'{ ùt¡ùr¡r AGËS Àt rSSIJEr OCCUpATiONST ETC.lr AND THE
SUBSEQUENI USES OF THESE DÂT/T IN DET¡1IL oR )UIIi,IARY FoRT.l Âs GcVER¡JED BY
THE RELATET] OBJECTIVES. THE TI.IPLICÂTTONS OF THTS TYPE CF I.IASTER FILF
USE ARE THAT Tl.lE PÂ,R¡1triÊTEP. SPECtFICfTTI0lrjS ÞiUST BE CAPABT-E CtF t1,4JOR ALTE-
RAÏIoN FRCI'l l'It"lE To TtrlìEp AS DETERlllt'JED BY ïHË UNDERLYING PURPOSË0 ANt)IIIAT THE SYSTEI,II III TERi,IS OF FTLE OI{GIiNIZÉTTiON¡ AND INVEI,ITORYTNG LIIGIC?
HUST BE ÂBl-E lti RESptlt'lû IN AÍ''{ El=FECTIVE' PRACTiCAL¡ 41.¿D JUSTIFIABLE
T T14E TNTER\íAL"

THE PReCEDiNG Cûl'!¡4ËÞtiS 0î,J r-t.r\.S'¡'ER FILE USES ÂRË EQUALLy Apt-rL!CÂBt_E TO
ACTIVTTY RECORDS ( I"E" 9 ¡"IEIí BUSIf.JESS? CHAi,,:6ESç AND TERI.iII.¡ÂTIIìI,iS}.



S. 6USII'lËSS STATUS AND tTCTIVITY INF0Ri-llrTION - GP.oUP INSURÂNCE A.97
-i: ----===========

THE GROUP INSUR,INCE l'lASTER FiLE I S LOCATED IN DÌRECT ÂCCESS STORAGE
UNITS OF TI-{E 360 CÛI,lPUTERC AND I S PROCESSED DÀiLY USING A BATCHED_
TRANSÂCI'ION APPROACH" INFORî{ÂTTON REQUËSTS AP.E PROCESSFO AT THE SAiIE
T I ¡IE.

INF0Rf4ATIOti lìESP0¡¿SES BY tiEl\NS ûF 2260 VISUTiL DISPLAY UNITS t'1ÅY BECOÊ{E
ADVANTAGEOUS FOR I\T LEAST SOI,1E FOÍìI1S ÛF II,IOUIRY? BECI¡USE OF THE ¡,1UCH_
REOUCED TTi,lE INTERVÂLS BEÏIJEEN REQUESI-S ÅI,ID RESPOI.JSES. THF EXTËNSIVF-
NESS DF'I'HE DATÅ I{AY fìESUiRE IiORE TI-IÂi'I ÛNE REPLY DTSPLAY, BUT lHTS
SHOULD NBT CREATE At\'Y SERIOUS PRÂCTICÂL pROBLEÊ{" THE NçED FOR l-{ARD-
COPY INFI]RI'1ÂTTON REPLIÊS I.JILL NEED CÂREFUL EVALUATION" SOi4E EXAIIiPLES ÚF
THESE DTSPLAYS ARE COI.ITAËNFD trN THE SECTTCN OF CHAPTER X ON tIf)ATA
RETRTEVAL AND PROCESSTNG I-lETHODS" ' I

ANOTHER IþIPORTAI,JT POTEN'IIAL USE OF THE GROUP INSURI{NCE I.lASTER RECORDS
INVOLVES TIiE EXTRACTTOI"I OF DETATLED RECOßOS POSSESSI¡.IG CERTAIN P/1RA-
I"îETERS OF TN-I-ERESf (8.G" I BEf.'IEFIT TYPEç Ei.IPLOYEE CLASS CODESg ETC.I 'AND TT{E SUBSEQUENT USES OF THESE OATA iN OETÁTL CIR SU¡'1f-lÀRY FoRi.i ÂS
REQUIRED. THE II"IP¡-ICATIONS OF TIIIS FOR14 OF FILE USE ¿.RE THAT THE SELEC_
TION PARATIETERS BE CAPABLE OF EAS\'¿1LTERATI0N, At,¡D îHAT THE SySTEÈf
RESPONSE TI¡TE BË EFFECTIVE, PRACTICÂLT AND JUSTTFIABLÊ"

Tl-lE PRECEDING Col'1ÞiENTS ON t.tASTER F ILE USES ARE EQUALLY APPLIC/rBLE TOÂCTI. TY REC0RDS I i "E" e NEI'J BUSiNESSc CHAi.iGESc TERllIl,JATI0f.tSr åuI)
HEALTH CLA II'IS ) "



ï" BUSINESS ST/+ì'US ÁtiD ÅCTIVITy I r,tFûR¡riATIoN _
======= ==== == ==========::===_============ =======

GROUP PENS IOi,¡ A.98

THE GROUP PENSIOIi I.1¡.STER FILE IS STOíIED CN
DÂTLY TN A BATCHED-TI{Âi,{SACTiO¡I ¡.îODE OFJ THE
SYSTEI,l DEVELOPFJEI,JlS II.] THË ¡¡tIlEDIÂTE FUTURE
OF GROUP PENSIÛN SYSTEH LOGIC OR DÂTA FILES

¡iAGÎ.!ET ¡C TÂPE ÂI.JD I S UPDATEI)
7070" PLÂNS FOR COI4PUTER

DO NOT INCLUDE THE TRÁNSFER
TO TTJE ?60 COfIPUTER"

TN TTIÊ EVENT THAT COi{VERSIÛI'I OF THE FiLES TO THE 360 8ECAT,lE A HIGHER-PRIORITY TASK, Il'JF0F.r'ÎATiON RESP0NSES BY t.lEANS OF Z260 VISUAL DrSpLAy
UI'II TS COULD BECO¡IE ADV¿iNTÂGEOUS FOR AT LEAST SOI.lE FORI.15 OF IÀIQUIRY,
BECAUSE OF THE I'iUCH-{ìEIJUCED TTI.iE f¡JTERVÄLS BETIfJEFN REQUESIS AND RES-PONSES" SOIiE EXjii.{pLËS OF t'HESE DISpL,r.iS ÂRE COt,ttAINE0 IN THE SECTIONoF cHAPTER x oN I TDATA RETRIEVAL ÂND pRoCESSIr,lG HFTHoDS. | ¡

ANOTHER TI'f PORTANT POTElITIT\L USE OF THE GROUP PEI.ISIoN ßIÀSTER RFcORDS ( IN
COÞlHON IJTTH ThIDiVIDUÂL ÂND GROUP T¡JSURA¡JCE IìECORDS ) INVOLVES THE EXTRAC-TTON OF DETATLED RECORDS POSSESSTNG CERTÁIN PARAI{EIERS OF INì'EREST(E"G"c PLAN TYPE* BEhJEFIT PRoViSI0NST ETC.I¡ ÀND THE StJBSEeuENT USES 0FTHESE DAT-4. II.¡ DETAIL OR SUIIÍ.IARY FÚi{I{ ÁS REOUiRED. THE II.{PLICAI TONS OFTHTS TYPE OF FILF USE AIIE TI-fË IiEEDS FOR FASE OF PARÂI,fETER DEI-INiTiON ÂNDCHANGET AND F0R EFFECïIVEe PRiI.CTICÅLl ÀND JUSTfFIABLE SySt-Et+ RESp0NSE
TT¡'IE"

THE PRECED TNG COI,{¡,1ENTS ON ÈìÂSTER F f LE USES ÂRE
ACTIVTTY RECORDS ( T.E" C NËII BUSTNESS, CI-IÂI.IGES,
AND RET IREI.lENTS ) "

EQUALLY ÂPPLICABLE TÛ
tf i THDRAI,¡AL S , DE ÂTHS T

THE USE AF 2260 TER¡'!INAI.S FOiì TNQUiRY I¡JTO TI-IE GROUP PENS ION SYSTEM
COULD PROVXDE AN EFFECTIVE ¡18Â¡IS FOR ON-LINE SYSTE14 AUDITING DURING THFYEAR¡ þJITH THE OôJECTI\/E OF REDUCII..IG THE YEAR-END PROBLEf.IS ASSOCIATEI)þ,ITH STATISTTCAL ÁND VÅLUATION INFOR¡,ìATION.



H" RESEARCH - ÍNDTVIDUAL 
^.99======== ===== ========= == =

I' EXPERIHENTÀL CALCULATTONS TIF PREHIUMS AND EENEFITS

2" ASSET SHÂRE CÂLCULATTONS

3" I4ORTALITY AND ÞIORBTDTTY STUDIES

4" PERSI STENCY INVESTTGATTONS

5" SIMULATIONS AND PRÛJECTTONS



X" RESEÁRCH . GROUP A.IOO
== == = = == == = = = ==== = = =

1" EXPERTÈ4ENTAL CALCULATTONS OF PREMfUHS AND BEÀIEFITS

2" ASSET SHARE CALCUI-ATTONS

3" MORTÂI-ITY AND þIORBIDITY STUDIES

4. PERSiSTENCY INVESTTGÂTtrONS

5" SIMULATIONS AND PRI]JECTTONS



PI

APPENDIX B

EXAHPLES OF 2?60 DISPLAYS TLLUSTRATING
DATA RETRÍEVAL AND PROCESS¡NG HETHODS
OF IHE ÂCTUARIAL XNFOR?"IAIION SYSTEM"



APPENDIX B. TABLE OF CONTENTS
========= === ======= === ======= =

SUBJECT

OPERATOR STGN-ON AND DTSPLAY TYPE SELECTTON

DETAILED {DISPI-AY-8Y-DISP¡.AYI HETHÛD
OF PROCESSTNG ACTIVTTY SELECTTON

BASTC ACTUÂRIÂL CALCULATTONS

ACTUARtrAL L IBRÂRY REFERENCE TABLES

MATHE14ATICAL AND OTHER TABLES AND INFORMATION

BUSINESS STAT'US ANÐ ÅCTXVtrTY INFORHATION

RE SEARCH

SUMMÂRY METHOD ÛF PROCESSTNG
ACÏIVITY SELECTION

BASIC ACTUARIAL CALCUI-ÂTTONS

ACTUARIAL LIBRARY REFERENCE TAB!-ES

MATI-IEHATTCÂL AND OTHER fABLES AND TNFORHATION

BUSTNESS STATUS AND ACTIVTTY INFORMATION

RESEARCH

8.2

D I SPLAY
SERIES

2" r"

2"2"

2.1.

2.4 "

2.5 "

2

3,

2

3"

3,

t"

SYHBOI- CONVENTXONS USED

THIS SYFTBOL ÂT THE BEGINNING OF THE OPERATOROS REPLY TN EACHDISPLAY DENOTES THE START SVHBOL TF DATA BEING TRANSFîTTTED
FROfq THE 2260 KEYBOARD TO TI{E COHPUTER. THE ACTUÂL SYI4BOLAs ET APPEARS tN THE 2260 scREEN fs A soL¡D TRIÂNGLE' HITHTHE SAHE ORTENTATION"

THTS SYMBOL, US€D IN DISP¡-ÂY 3.2.3"L", DE¡{OTES A NEId LTNE.THE ACTUÂL SY¡,!BO¡- AS [T APPEARS ON THE 22óO SCREEN I S ASOt¡D TRIANGLE HTTH A IIORIZONTAL BASE AND A VERTICAL RIGHT-
HAND 5¡DE.



DTSPLAY I.. OPERATOR SIGN-BN HITH SECURITY CODE 8.3

OPERÀTOR SIGIS-ON HITH SECURITY CODE

ENTER NEXT DISPLAY NUHBER/SECURTTY CODE
2" DETA¡LET I4ETHOD OF PROCESS¡NG ACTXVTTY SE!-ECTTON
3" SUMÞ4ARY HETHCD OF PROCESSING ACTIVITY SELECTTON
>2/MXY Z_

DTSPLAY 2. DETÀILED HETHOD OF PROCESSING åCT{VITY SELECTION

DETAILEO METHOD OF PROCESSING ACTTVIÏY SE[-ECTTON

ENTER LTNE NUMBER
I. BASIC ÂCTUART AL CALCULATTONS
2" ACTUARIÀL !-IBRARY REFERENCE TABLES
3. MATHEMATTCAL ÂND OTHER ÏABLES AND gNFÛRMATION
4" BUSTNESS STÂTUS AND ÂCTEVITY INFORI{ATION
5. RESEARCH
>¡._

DT SPLAY 2" I" BASTC ACTUARtr ÁL CALCULATIBNS

BASIC ÀCTUARIAL CALCULATgONS

ENTER LTNE NUHBER
1. XNTERESÍ êND ANNUITTES CERTAIN CAI.CULÅTIONS
2" TNDIVIDUAI- LT FE AND ANNUÍÏY BÂSIC CAI-CUI-ATXONS
3" TNDIVfDUAL HEALTH INSUR.ANCE BASIC CALCULATIONS
4" GROUP INSURAh¡CE EASXC CALCULÂTIONS
5" GROUP PENSTON BÂSfC CALCU¡-ÂTTONS
>2_



DISPLAY 2.L"2. INDIVtDUAL LIFE AND ANNUITY BASIC CALCULATTONS 8.4

INDtrVTDUAL LTFE AND ANNUITY BASIC CALCULÂTtrONS

ENTER LTNE NUSBER{SI
I " STNGLE LTFE FUNCTIONS
2. i{ULTiPLE LTFE FUNCTTONS
3. MULTIPLE DECREMENT FUNCTTONS
>t_

DI SPLAY 2.L"2.I. SXNGLE ¡-IFE FUh¡CTIONS

SINGLE LIFE FUNCT[ÛNS IND" {-TFE 6 ANN.; SING¡-E LTFE

ENTÊR LINE NUT4BER{S¡
I " THE MOR TA¡- T TY TÂ8LE
2" ANNUITY BENEFlTS
3" TNSURANCE BENEFNTS
4. NET ANNUAL PREI4XUMS
5. RESERVES
6" DI VIDENDS
7. GROSS PRE¡4I UF{S
8. NON-FORFEITURE BENEFITS
>3_

DISPLAY 2.I"2"I."3. INSURANCE BENEFTTS

INSURANCE BENEFITS IND" ¡-IFE I ANN.; StrNGl-E LIFE; INS. BENEFITS

ENTER LtrNE NUHBER
1" BÂSIC DÅTA
2" BÀSIC CALCULATIONS
3 " SUPPLEHENTARY BASIC CÂi-CUI-ATiONS { AS hIËCESSARY }
4. INSURANCE BENEFTT CAC-CULATTONS {AS i{ECESSARYI
5" VARYING XNSURANCES fAS NECESSARY}
>5_



DISPLAY 2"L.2.I.3"5" VARYING INSURANCES {AS NECESSARY} Rq

VÂRYTNG INSURANCES {AS NECESSARYI

ENÏER ESUATfON NU¡{BER
I

2. ( IAI I 3.
X:N

(Mt-
7. {I A } 8"

wA

TNS" 6 AN¡{"; SINGLE LTFE;
BENÊFITS; VARYTNG INS"

-l4. (IAl 5. {IAl -
X X:N

T.. {TA¡
A

(M!
6. (I At

v

>2_

I ND"
INS"

{ I-A }

NX

{[A¡

DI SPLåY 2"L "2.L"3 "5"2. CALCULÅTION PARÂHEÌERS

SE!-ECTED T

EQUATTBN: { TA} -
V-Àl

ENTER VÂLUAfXON 8ÂSI
>58CSOs2.75p2O TO 5O

X X+N

S./T NTEREST RATE./X
BY IO eLO/ L5!2O{TO

tÞt \b/D
X+N X

VALUES/N VALUES
60/TA 65lTO 70

DI SPLAY 2"L.2"L.3"5"2" COMPUTER RESPONSE

SELECTED
EQUATION: { TÂI

x N--> [0

t

a = (R
X:N X

-R (¡t,{H t}/D
X+N X

TO 60

HORT AL ¡TY

I NTEREST

TO ó5

- 58CSO

- 2"758

TO 70

X+N

20¡.5

¿u

'U
4C
50

X, XXX. XXX XV XXX.XXX
XgXXX"XXX X?XXX.XXX
X, XXX" XXX XgXXX"XXX
X, XXX" XXX XO XXX" XXX

X'XXX.XXX XgXXX"XXX
XgXXX.XXX XgXXX.XXX
XgXXX.XXX X, XXX.XXX
XS XXX" XXX Xç XXX" XXX

XY XXX.XXX X,XXX.XXX
XSXXX"XXX XçXXX.XXX
X9 XXX"XXX X, XXX" XXX
XOXXX.XXX XgXXX"XXX



DI SPLAY 2.2. ACTUARIAL I-IBRARY REFERENCE TAB!-ES

ACÍUÂRtrA¡- LIBRARY REFERENCE TAB!-ES

ENTER SECTION CODE
T. INSURANCE PAR CÂNADÀ O" RETNS" COS. INS. 6 ANN. PAR
2. INSURANCE PAR U"S"Å" 9. REINS" COS" INS. 6 ANN" NON_PAR
3" INSURANCE NON_PAR CÂNÀDA IO" XNDIVTDUAL HEALTH INSURANCE
4" INSURANCE NON-PAR U"S"A. I1" GROUP LIFE INSURÂNCE PAR
5. ANNUTTY PAR CANÂDA L2. GROUP LTFE TNSURANCE NON-PAR
ó. ANNUTTV PAR U"S"A. T3" GRÛUP HEALTH ÍNSURANCE
7" ANNUITY NON-PÅR CANADÁ I.4. GRCUP PENSTONS PÂR
8" ANNUITY NÛN-PAR U.S"A. 15" GROUP PENSIONS NON_PAR
>3_

DISPLAY 2.2.3" Ih¡SURANCE SUB-GROUPS

INSURANCE SUB-GRCIUPS TNS. NON-PAR CAN.

ENTER L T ¡¡E NUH8 ER

T, 8AS [C POL trC IE S ( BAS üC }
2. LEVEL TERH RIDERS {LTR¡
3. HCI,IE SECURITY RIDERS {HSR}
4" FÂMTLY INSURANCE RlDERS {FIR}
5" FAMILY PROTECTTON RIDERS {FPR'
ó" SUPPLEMENTåRY BENEF ilS ( SUPP I
t L-

DISPLAY 2.2"3.L" RESERVE MORTALITY TABLES

RESERVE ¡4ORTALÃTY TABLES {NS" NON_PAR CAN.; BASTC

ENTER RESERVE MORIALÍTY TABI-E CODE
I" HM

2. AM{ 5'
3- CSO { 194¡. $ 4ICSO
4. CSO f19583 {CURTATÊ} s8CSO{CURT} OR 5BCSO
5" CSO ( I.9588 fIHHEDTÂTE PAYMENT OF CLATFS} 58CSOI TPC}
6. CET { T958! (CURTÂT€} 58CET{CURTO
7. CET { 1958 ! { [HMED{ATE PAYMEfl'¡T OF C{-ÂIHS} 58CET( tPC¡
>3_



DTSPLAY 2"2"3.1."3" RESERVE ÍNTEREST RATES R7

RESERVE ¡NTEREST RATES ENS" NON-PAR CAN.; BASIC; 4ICSO

ENTER RESERVE TNTEREST RATE CODE
0, 2.252 3" 3"008 6" 3"752
l" 2.5O r.i' 3.25 7. 4.00
2" 2.75 5. 3"50 9. 2.00
>3_

DISPLAY 2"2"3.I"3"3" {SSUE DÂTE RANGES

ISSUE DÂTE RA¡iGES [¡{S" NON_PAR, CAIII.; BASTC;4TCSO; 3"OOg

ENTER LTNE NUMBER
I" JUNE 1ç [950 TO JAN" 2BE T.95I" TERM ÅND ORD" LTFE PREF" RTSK
2" JÂN. 290 [951 rO FEB, L4s L954
3" FEB" tr5, 1954 TC HAR" L3ø 1955
4, ¡dÂR. L4 g ¡.955 TC MÁR- 3l y 1956
5" APR" lo 195ó YC þlAR" 3[ç 195?
6" APR" Is 1957 TO JUNE 30p l95B
7. AUG. 15, I9óO TC SEP" 30ç }963 FÁHÍLY PROTECTION POLTCIES
>4_

DISPLAY 2"?"3"I"3"3"4. F!NAL BASTS CODE SELECTTON

FTNAL BAS¡S CODE SELECTION INS" NON-PAR CAN ¡ BASTC; 4ICSO; 3"008;
ISSUED MAR, L4O I955 TO MAR. 3Ig I956

ENTER LINE NUMBER
1" SPECiÅL PREFERRED RTSK ( M[NEHUM 20gOOO} 333T37
2" ORDINARV !-IFE PREFERRED RTSK 333030
3" DOUBLE TNSURANCE 33303I
4" OTHËR LTFE 333L3O
5" ENDOHHENT' 333130
6" PENSION AND TERM 333030
>5_



DI SPLAY 2"?"3 " 1.3"3"4"5. ENDO}{MENT PLAN SELECTION 8.8

ENDOHHENT PLAN SELECTION

ENTER LINE NUMBER
1. SINGLE LIFE
2. JOTNT LIFE
3" SECURITY SAV¡NGS
4. ESTÂTE BUfLDER _

EXCHANGE DATE
5" ESTAÏE BUTLDER -

EXCHANGE DATE
ó" SECURITY BUILDER
fCONIINUED)>1-

INPUT- HACHfNE
OUTPUT CODE CODE

FIRST VERSIONT UNTTL

FTRST VERSION, AFfER
- ENDOWMENT OPTION. UNTTL EXCHANGE DATE

EN DT
ENDT JOTNT
scRT sÂvGs
OEST BEFOR

OEST ENDT

SECB BEFOR

200
201
204
205

206

207

DISpLAy 2.2"3"1"3"3"4"5" ( CONT00¡ ENDOWHENT PLAN SELECTTON

ENDObIMEh¡T PLAN SELECTION (CONT6D} INPUT_ MACHINE
OUTPUT CODE CODE

ENÏER L TNE NUMBER
T. SECUR{TY BUT!-ÐER
2. PURE ENDOK.IMENT
3" MULTIPLE CPTION _
4" I¡ULTIPLE CPTTON -
5 " ODD PLAN; PO¡_ ICY
{ END } >-

EXCHAh¡GE DATE

E NDTb{ ME NT
REQUTRED

- AFTER

g_gFE 20
DOUB¡-E

NUMBERS

SECB ÂFTER
ENDT PURE
MOPT LIFzO
I4OPÏ DENDT
ENOT ODO

208
209
2to
2LL
299

DI SPLAY 2"2"3.1.3.3"4"5. I. PLAN DURATION DESIGNAÏION

I N FORC E DUR åT E ONI

ENÏER LINE NUMBER AND OATA
1" TO AGE Y
2. N VEARS
3. LtrFE PLANS {CÛDE 99}

(CONTfNUED FOR SPECIAL RULES¡
>2/20r5/20_

PREH TUIq_PAYING DURAT ¡ON

ENTER LTNE NUÞIBER AND DATA
4" TO AGE Z
5" H VEARS
6. PAID-UP {CODE OO}
7" SgNGLE PRE}4 TUM ( CODE OI }
8" LIFE PLANS - PAYÂBN-E FOR

LTFE (CODE 99}



DISPLÀy 2.2"3"1.3"3"4"5" t" (CoNT0D, PLAN DIJRAT TON DES TGNATION 8.9

t. FoR RI'DERS NoT INV0LvgNG EhITEGRAL DURÂT¡oNS, THE ¡N-FoRCE oR pREHIUM
DURÂTIONS SHOULD BE SUCH THAT WHEP{ ÂDDED TO THE ¡NSURANCE BEGINSYFAR OF THE RIDERg THE YEÅR OF TERF4TNATTON WILI- RESULT"

2' FOR YEARI-Y RENE!'JABLE TERM POLICÃESe THE DURATION FROH ORIGINAL DATEOF I SSUE TO THE END OF THË [.AST RENEWA¿- YEAR I S CODED FT]R BOTH TN-
FORCE AND PRE$4IUM DURATIONS. WH€RE NO SPECTFTC RENEHA¡- PERIOD TSKN0HN' e8 H[¡-L BE coDED IN BorH FIELDS. THE sÂHE HIû-L BE TRUE FoR
I{DDT F IED CO XNSURANCE.

( CONT Í NUED )

DI SpLAy 2"2"3"1-3.3*4"5.1. (COhtT€D! PLA¡{ DURATTON DES TGNAT¡ON

3" FBR s YEAR TERþì - RENEWABLË r'o 65 po!-xcy - THE DURATION FRûH THFMOST RECÊNT RENEWÁ!- DATE TO THE END OF THE FTNAL RENE!dÅL PERfOD fS
CODED FOR BOTH {N-FORCE AND PREMIUM DURATÍONS.

4" FOR DOUBLE PROTECTION RfDER - 5 YEAR TERM RENEþ¡ABLEo THE DURATIoN
FROô{ THE F{OST RECENT RENEW AÍ- DÅYE TÛ TFI€ END OF THE F INAL RENEWAL
PER TOD TS CCDED FBR BOT'H TN-FORCE AND PREMIUT4 DUR.ATIOf!S.

(END)

DI SpLAy 2"2"3" !.,3"3 ,4"5" t"2f 5. AGE ÅT trSSUE SELECTTON

AGE AT TSSUE SELECTtrON

ENTER LiNE NUFJBER AND DATA
I" SPECTFIC AGES
2" AGE RANGE
3. AGE RANG€ AND X NT'ÊRVAL
>l / 30_

REPLY FORMAT

L/ AA/tsB/CCl---/ JJ
z./XX TO YY-
3/XX TO YY BY |.{M



DI SPLAY 2 "2.3 " 1" 3. 3 "4 " 5. I "2, 5. t " 0Uf pUT SEL ECT I0N

OUTPUT SELECTfON

ENTER LINE NUHBER{S}
I" NET ANNUAL PREMgUI'{S
2" GROSS ANNUAL PREHTUMS (RATES ÂND tOÅDING FACTORS}
3" FRACTTONÂ¡- GROSS PREHTUMS
4" GROSS PREHTUM LOÀDT¡,¡G PERCENTAGE AND COh¡STÂNT EXPENSE FACTORS
5" CASH VA¡-UES
6" REDUCED PATD-UP ÁNO EXTENDED TERM TNSURANCE VALUES
-I 
" DÍVIDEND FACTORS {RÁTES, SUf4SO ACCUHULATãONS, BONUS AND TERfC DATÂI

8" VALUATTON FACTORS {TERHTNAL AND HEDTAL RESERVES? NET ÂNNUAL PREMS"I
>5_

DI SPLÂY 2.2"3 "¡-"3.3.4.5" L"295. T"5" OI.,¡TPUT DURATION SELECÌION

B. 10

ÛUTPUT DURATTflN SELETTTON

E NTER !. I I\E NUHBER
1" SPECTFIC DURATXONS
2" DURATXOf\ RANGE

REPI-Y FCR}4ÂT

L/AA/BB/Ct /----/JJ_
zlXN IO VY

3" DURAT¡ON RÅNGE AND 
'hITERVAL 

3/XX TO VY BY MH
>3/5 ïO 30 BV 5*

DI SPLAy 2.2.3 "1"3"3 "4"5.L.2s5 " n "5.3" RECApITUt_ATI0N

RECAPITULATION

ENTER LTNE NUHBER IF INCORRECT
1" ÅCTIJART AL I-ÍBRARY REFERENCE TABI-ES
2. TNSURANCE NON_PAR CANADA
3" BÂSTC POLåC¡ES
4. CSO { ¡,94!. }
5. 3"008
6. HÅR" L4s I955 ïC HAR. 3tp 1956
7" ENDO!{MENT
8. STNG¡.Ë LgFE
( CONÏ ã NUED }



DISPLAY 2.2"3"1.3.3.4.5"I.2e5.1.5"3" REcaPITULATIoN (CoNT'gDt B.rr

RECAPITULATTO¡{ {CONT€ D9

ENTER LINE TIU14BEE TF INCORRECTå OTHERWTSE PROCEED
I" IN FORCE DURATIOhI 20 YËÂRS; PREHtrUÊ4-PAYTNG DURÅTION 20 YEARS
2" AGES AT ÍSSUE 30
3. OUTPUT CASH VALUES
4" OUTPUT DURATTON 5 TO 30 BY 5
{ÊNDI

DISp¡_Ay 2"2"3.1"3"3.4"5,1_"2s5"n"5"3. COpIpUTER RESpONSE

INS. NûN-PAR cA0{.; BASIC;4}CsO; 3.oog; MAR" l4e n955 Ts MAR" 31c t95ó;
ENDO!{MENT; STNG¡-E LÍFE; IN FORCE DURATION 20 YEÂRS; PREMIUM_PAYING
DURATION 2O YEAR.S; AGE ÅT TSSUE 3O; OUTPUT CASH VALUES; OUTPUT DURATTON
5ï0308Y5"

VALUATXON EASES CODE 333130 PLÁN CTDE 2OO2O2O

_i N-> : l: l: :2 :: l:
30 X9XXX X9XXX X9XXX XOXXX XSXXX XIXXX



DT SPLAY 2.3" MÅTHEÞlATTCAL AND CTHÊR TABLES AND INFORHATION B. I2

MATHEHATICAL AND OTHER TABLES AND T¡,¡FORMATTÐN
1" LOADIflc ËXPENSE FACTORS FOR CÅI-CULAT{NG GROSS PR.EHIUMS
2" LOADTNG EXPENSE FÂCTORS FOR CALCU!-ATThIG DIVTDEND RATES
3" PERCEh¡TAGE DISTRTBUTION OF GROUP CERTIF¡CATEHOLDERS BY RESIDENCE
4 " ¡¡ORMAL åR EA S AND ORD TNATES
5. RANDOH NUHBERS
ó. STATI SÏ[CÅL D ÃSTR TBUTEONS
7" INTERPOLATTON FORMULAE
>4_

DT SPü.AV 2.3.4. NORHAL AR,ËAS ANÐ TRDINATES

NORHAL AREAS ÂND ORDTNATES

ENÏER I-TNE NUMBER COR,RESPO¡{Dgh¡G TO DESTRED RANGE OF STANDARD UNITS ( Z }
1" 0"00 0.24
2." 0"25 0.4e
3" 0"50 - 0"74
4. 0.75 0" 99
5" t.00 L.24
6" 1"25 L"49
7" ¡."5C t"?4
8" L.75 L"99
>5_

9" 2.00 2.24
10. 2.25 2"49
n-1" 2.50 2.V4
12" 2"75 2.99
t3" 3"00 3-24
14" 3"25 - 3"49
[5. 3"50 3.-14
[6. 3,'15 3.99

D ¡ SPü-AY 2"3.4-5 " COHI'UTER RE5 PONSE

NOR¡'1AL åREAS AND OROINATES
z Pttt F{z} ¿ P{Z} F{Zå Z PIZþ F(Z!

1"00 "24ï97 .34L34 1.09 .22CI25 .3621..4 1"17 "20¡.21 ,37900
1"01 "23955 "34375 1"10 .2¡.785 .36433 1.tB .1.9886 .38100
1""02 *2371.3 .34bL4 t"!.r. .2¡.546 "3665CI ¡.. t9 "Le652 ,382e8
1."03 .2347 !. .34850 I" 12 "2L307 "36864 1"20 .194t9 .38493
1"04 "23230 .35083 1"13 .21069 "37076 1"2¡. "t9!.86 "38ó8óI "05 " 22eBB .353L4 tr.14 "2083 L .37286 L.22 .18954 "388771.06 .22747 .35543 l.l5 "20594 "3'9493 tr'"23 "L8724 .39065
x."07 "225C6 "35769 X-" [6 .2035? .37698 1..24 .18494 "3925I1.08 -22265 .35993



OT SPLÂY 2.4. BUSf NESS STATUS AI.ID ACTTV{TY TNFORMATION B.13

BUSiNESS STATUS AND ACTTVITY TruFORHÂTIOþJ

ENTER LtrNE NUMBER{S¡
1" TNDIVÍDUAL LTFE AND ANNUTTY ItrND" I-TFE € ANN")
Z. INDXV¡DUAL HEALTH TNSURANCE { IND" HEALTH¡
3. GROUP {-IFE INSURANCE {GRP. L IFEI
4" GROUP HEALÌH ENSURANCE {GRP. HEALTHI
5. GROUP PENSIÛNS {GRP" PENS" 9

>t_

DISPLAY 2"4"L. STATUS OR ACTIVfTY SE!-ECfION

STATUS OR ACTIVÏTY SÊN-ECTEON IND" LTFE 8 ANN"

ENTER LINE N{JMBER{S}
I., IN FORCE {T|\¡ FORCEå
2" NEþ¿ TSSUED BUSTNESS {NEW [SS" }
3" TRANSACTT ON ACI E V{ TY { TRANS. ACT. }
>1_

DT SPI-AY 2"4.T"T. CONT'ROL DATE SELECTION

CONTROL DÂTE SELECTÍÛN IND. LTFE AND ASJN"; fN FORCE

ENTER LINE NUHBER/DATA FOR 5É{-ECTED STÂTUS OR ÂCTEVgTY. DÂTES ARE TO
BE TN YEAR/MONTH/DAY {YY/T{M/DD} NUF{ERgC FORMåT { E"G. g 69/04/279 " THE
MONÏH AND DÂV CODES MAY BE ÛHTTTED TO DE¡JOTE THE DÅTE RÂNGES OF ÂN
ENTTRE YEAR AND MONTH RESPECTXVEI-V.
T- T N.I FORCE {CURR ENT }
z/YY/MîA/DÐ_ Ih¡ FORCE {AS AT YYIMM/DD¡
3/YV- NEW [SS" 6 TRANS. (FOR YEAR}
4/YY/MH- NEüd ESs" E TRANS" IFOR YEAR/MO")
5/YV /T{M/DD TO YY/I4H/DO- NEþ{ T SS, E TRANS. ( FROM_-TO--_ I
> ¡._



DTSPLAY 2"4"T"X..T" DATA CÂT'EGORY SE{.ECT¡ON

DAïA cATEG0RV SELEcTÍ0N IND" 8-üFE 6 Åt\hJ" ã [N FoRcE; CURRENT

ENTER LIh{E NUMBER./DATA. THE O14fSSÍON OF A SPECTFTC CODE FO!-LOWTNG A
SLÂSH l/, SYMBOL DENOTES THAT ÀLû- C0DES OF THÅT PARAHETER APPn-Y" NO
SLASH SYMBOLS FOR A PARTTCU!-AR RESPONSE ARE TO BE OHITTED"
I/POL{CY NUMBER_
2/BRÀNCH 0FF IC E/åGENT/X NSURED OCCUpåTXCIÌ,1/Í f.ISURED åNNUAL INCOME_
3/VÄLUATION BASIS/P¡-AhI/AGE AT ISSUE/YEAR TF ISSUE
>L / t234567 _

DI SPi-AV 2"4.L " 1" ].. [. OUTPUT 5Eå.ECTåON

OUTPUT SELËCTITN IND. LIFE 6 AI\N.; rN FORCE; CURREf\¡r; PoL. L234561

ÊNTER LiNE NUPIBER 8F RESUIRED OUTPUT
T" STÂTUS CARD
2" POL TCV ãNFORgATTON

{ITC"]
>1

DISPI-AY 2.4"1.,I"1"N..1" COHPUTER RESPONSE

STÅTUS CARD POLTCY NO. L234567 SURNAi4E THOMP
DATE PREPÀRED 03 DEC ó8
DUP[- ICATE O- Í FE V
LANGUAGE EhI
NA}4E OF TNSUREDr'ANNUITANT .,OHN td[!-!-EAI.{ THO14PSON
B T RTHOÂTE OF T NSUR.ED ¡.3 TEC 41
ÅGE AT ISSUE 6 AÐHISSIOhI 20 Y
NASE OF OWNER INSURÊD
BRANCH HPGHO
Oþ¿NERSHI P RESTRTCTEOI.{S PRÊF BEN REST
EENEF [C Í ARY H[ FE HELEN JÛÁô¡ THOI4PSOh¡
( COI{T I NUED 9



DISPLAY 2"4.L"¡."T.I"]." COMPUTER RESPONSE {CONTODI

STATUS CÅRD POLåCV NO* L23456-I SURNAME ÏHOHPI4ATLTNG {PREß4 PAYÛR} NAME/ADD Ê4R.'OHhI H THOHPSOf\
2743 HUDSÛN CRESCEI\T
HfNN$PEG 1 P HAN

LOÅN TNT" DUE Ch¡ PREIq Ah¡N" LAST B.4O 68 NEXÍ 8.4O 69PROP. PREF|trUM TfVD{CÂTOR Y
CURRENCY ( $} CN
REG I ÛN CNEDITIûI'J p
POL¡CY LOAnj Af.louNT å40.00
POLICY LOÂN INTEREST RATE 6.OO
I CONTT ÀIUED å

DI sPf-AY 2-q "L" 1.I " 1" ¡-- ccFPurER R,EspoNsF ( cûNf sD r

STÁTUS CARD POLECY NO" L234567 SURNAHE THOMPDIVDS" - ÂCCUþì.Ar rNT. - INT. 5"29* T0T.105"87
TJIVD. OPTION _ F¡RST ACCUPS
CIJRR" DTVD, ÁMT. - FTRST 1.9"75
PREHIUH ANINÍVER.SÅRY DÂTE I.S DEC
TNSURANCF BEGINS DÂTE T8 OCT 6TCONTRACT..'URISD¡CrÍOh¡ HAN
TERMS OF ÍSSUE SÎNON
NON_FORFET TURE OPf ¡ON AUT'OL
SERVICE ÀGENÍ 91259 STAFF
I CO¡iT ¡ NUED !

DISPLAY 2.4-L.t.r"¡."[- c0HPUTER RESpoNsE tcoNT0D)

STATUS CARD POS.TCY NO. !23456-r SURNAME THOI4PPLAN OR BENEFTT LIFE
BENËFIT AND PREMÍUM DURATTONS 99 45
AMCUNT OR MBNÎHLY INCOME 59OOO
TOTAL PREHTUHS {BV EENEFTT! 84.70
ÂGENT CCDE 9tr2590
FTRST YEAR, CO}4HT SS{6N RÅTE óO"O
POLTCY ÂNNTV" CASH VALUES - 295.00 68

360"OO ó9 {CURR.ENT ÂNNgV" YEAR!
- 425"OO 70

CASH VALUE DT SCOUI!T RAïE 3"OO
{ CONTT NUED }

B. I5



DTSPLAY 2"4"L.1"I"T"[" COþPUTER RESPONSE {CONT¡DI

STÀTUS CARD POLICV NO" L234567 SURNAHE IHOHP
PREPARATION REASON(5) RESUESTED BY HXYZ
ÂNNUAL PREMtrUM 84.70
B ILL ING I.4ETHCT HOSTF
PAYÅBLE A

TOTAL PREþI IUHS { ALI- BENEFT TS I 84" 7O
(ENDI

8.16



DISPLAY 2.5" RESEÅRCH B. L7

RE S EA RCH

ENTER I- T NE NUMBER I S }
1. TNDTVIOUAT LIFE AND ANNUTTY { IND" !-iFE T ANN" ¡

2" INDIVIDUAL IIEALTH TNSURANCE { IND, HEA!-TH)
3" GROUP L TFE INSURANCE {GRP. L IFE}
4" GROUP HEALTH TNSI.'RANCE {GRP" HEAI-TH
5" GRÛUP PENSTONS {GRP. PENS" }
>t_

DI SPLAV 2.5"L " RESEARCH CÂTEGORV

RESEARCH CATEGORY XND. å-[FE å ANN.

ENTER LINE NUMBER{S)
T. EXPERTHENTAL CÂLCULATIONS OF PR.EÊ4ÍUJ4S AND BENEF XTS
2. ÂSSET SHÅRE CALCULATTONS
3" FIORTAI-X TY AND MORB ãÛI TV STUDÍES
4. PERST STENCY {NVESTTGATgONS
5" SIMULÀTIONS AND PROJECTIONS
>4

EXPER TMENTAL )

ASSET SHAREI
O4ORTA¡- ¡ TY ¡

PERS I STENCY )

SIMULATIONI

DI SPLÀY 2"5"L"4" PERSX STENCY CATEGORY

PERSI ST'ENCY CÂTEGORY IND. INS. T ANN¡"; PERSTSTENCY

ENTER LTNË NUMBER/DATA
I/TSSUE YEARS/PERSfSTENCY YEARS/BR,ANC!Tr'A6ËNT/PLAN GROUPr'AGES AT ISSUE

c ric. l
>L/66s67 / Ls2/ tL2345/ I C TO 69 By t0_



D&SPLAY 2.5" I"4" ¡." COHPUTER RESPONSE ö. l0

ñ 
" 

- 
^; " 

-;-;ñ 
" ;-ñ;;ñ;;;-ñ;;;;;;;;;-;ãil;;il;;; ;-

L92i AGENT L2345; AGES AÏ ISSUE O TO 69 8Y IO

ISS. PERS. AGES--> 0G-09 10-19 20-29 30-3e 40-49 50-59 60-6e

66
66
67
67

958
t 009
988

908
90t
922
859

922
922
958
90ã

I
a
¡-

988 1008 ¡.008
988 toog
972 988
908 872

to0 u
95?,
908 BlZ
888 859



DISPLÂY 3. SU¡,lMARY fcETH0D OF PR0CESSING ACTIVITY SELECTION B.i9

SUI.{MÅRY ¡lETHCD OF PROCESSTNG ACTXVtrTY SELECTTON

ENTER DISPLAY RESPONSES SEPåRATED BY + SV}4BOLS
>1+2+I+3+5+2+58CSû02.75e20 TO 5O BY LOeI0/L5/20/IO 60/TO 65lro 7O+-

{OR¡
>2+3+l+_

{OR¡
>3+4+ 5 +_

(OR¡
>4+ 1+ I + l+ l / L234567 +L+ -(0R)
>5+l+4+l /66?67 lls2/ /L2345/ /0 TO 69 BY l0+-

DTSPLAY 3"L"2.T"3"5"2. COMPUTER RESPONSE

CÛNTENTS ARE TDENTTCAL TO THE COHPUTER RESPONSE FOR

DI SPLAY 2"1. "2 " t,3 "5 " 2.



DISPLAY 3.2"3"]," INPUT SPECTFTCATtrON 8.2 0

TNPUT SPEC IF ECATION

ENTER THE FOLLOWING
>_-_- VÂLUATION BASIS

PLAN/TN FORCE DURATION/PREMIUH OURATTON
AGE AT TSSUE

DISPLAY 3"2.3"L. (CONTOD} trNPUT SPECIFICATTON

T NPUT SPEC I F TCAT ION

ËNTER THE FOLÀ-C[4TNG
>333130< VåLUATÍON BASTS
2OO/20I2O<_---____- PLÅN,/IN FORCE DURATTON/PREHTU¡4 DURATION
3O-_---_ AGE AT ISSUE

DISPI-åY 3.2.3"1"]., OUTPUT SELECTTON

OUTPUT SÉLECTåCN

ENïER LINE NtrÞrtBER{ Sl/DURATTONS
I" NEÏ ANNUAL PREMTUMS
2" GROSS ANNUAL PRE14TUMS
3" FRACTIONAL GRCSS PRE&!IU¡4S
4" GRÛSS PREHIUM LCIADING PERCENTAGE AND Co¡iSTANT EXPENSE FACTORS
5" CÂSH VALUES/DURATIONS
6" REDUCED PAID-UP ÀND EXTENDED TERH TNSURANCE VALUES/DURATTONS
1 " DIVTDEND FACTORS/DURATXOF{S
B. VALUATIOT'¿ FACTORS/DURATtrONS
>5/5 TA 30 BY 5_



OISPLAY 3"2"3.T.1"5" RECAPITULATgCN B.2L

RECAPI TULATION

ENTER L!NE NUMBER IF INCORRECT; OTHERbjISE PROCEED
1" ACTIjAR I AL L IBRARY REFERENCE f ABLES
2. TNSURÂNCE NON-PAR CÂNÀDA
3. BÅSIC PCLtrC TES
4" 333t30
5.20A/20/20
6. 30
?. CÂSH VÀLUES/5 TO 30 BY 5

D[5PLAY 3.2.3.I"!."5" COHPUTER RESPONSE

CONTENTS ARE IDENTICAL TC THE COFPUTER RESPÛNSE FOR

DI SPLÂy 2"2.3.t -3.3.4.5.L.2e5. 1"5.3.



D I SPLAY 3 "3 "4 "5 . COHPUTER RESPONSE 8.22

CONTENTS ARE IÛENTTCAL TO THE COHPUTER RESPONSE FOR

DI SPLAY 2"3"4"5"

DTSPLAY 3.4"L"I"I"!..T. COMPUTER, RESPONSE

CÛNTENTS ARE TDENTICA{- TO THE COHPUTER RESPONSE FOR

Ði SPLåY 2"{q"L"¡." l"l"l.

DTSPLAY 3.5.} "4"tr-. COMPUTER RESPONSE

CÐNTENTS ARE IDENTTCÂL TCI THE COI4PUTER RESPONSE FOR

D¡ SPLAV 2"5"L.4. ¡..



STATUS CARD

D I S PL AY 2 "4. 1. 1" !..1. I.

I3 DEC 41I 20 YI INSURED

O3 DEC 68 IYIENITHO¡VIPIJOHN HTI-LIAM THOMPSOI\

þ{TFE HELEN JOAN THOI4PSON

IPREF BEN RESTI

ALIERNA T I VE COMPUTER RËSPONSE

STATUS CARD

DISPLAY 2"4.L. 1.1"I" t"

MR JOHN H THOHPSON
2743 HUDSCN CRESCENT
K]TNNIPEG II ÞIAN

ALTERNA TIVE CCI4PUTER RESPONSE {CONTED¡

1L234 567

tl

WPGHO

L234 567

N



STATUS CARD

DI SPLAY 2.4" l. I" ¡.. X." 1"

| | | | ACcuMl [e.751
I I | | 5"2e1 105"871 | |t-------------lI r | | I r rt r I I
Ir8 DECITS oCT ór.lMAN lSrruO¡r I MAUT8L| le¡.25elSTAFF I

ALTERI\ATIVE COMPUTER RESPONSE {CONTgD)

STATUS CARD

DISPLAY 2-4"L" t"t.¡.. Ê"

LTFE

_l____l_______110 r .' | _______113lll I

ttttltll
--l---1-l--Il 

rcll:1---119:lll--1 "'l-- 
|

99 45 5rOO0

ALTERî'iATIVE CCI"4PUTER RESP0NSE (CONTSDl

84" 70 | HOSTF I A

t214 567

84"70 9L259C

84"?0

¡oo"ol
tl
tl
295" 00
360 " 00
425 "OO

R ESUE ST ED BY WXYZ

ll
ll
tt

o e l--------oçl( |

zo | | 3"00

L234 567

N¡.



IJTATUS CARD
:---- --'
lij¡ili
r Þlì tr ír.f i: : :

. r,r;.;',i,i.ii.-,rr ,,:-,ri: f ,:. ,

'l

i'ìl rrSll:ll
r !) : rì r: IlO:i!

ACTUAL STATUS CARD FCRM Tû l¡IHICH DISPLAY 2"4"L.1"1.1"1"
( ÀLTERNATtrVE COMPUTËR RESPONSE ) IS RELÀTED.

i'. ,

t\)(¡



APPENDTX C" EXAÊ4PI-ES TF PROSPECTTVE PER.FORMANCE CALCULATIONS C.1

{ A} FORF{AT CIF CÛI{TENTS { TÅBI-ES T TO ¡.06 TNCLUS TVE I

-1"
-2"
-3.
-4.
-5"
-6"

BAStrC TNPUT DAÎA
BÅS[C CA[-CULATTONS
PLÂN ÍNPUT DATÅ
PtAN CALCULATIONS
POLICY INPUT DÂTA
POL ICY CAE-CULATTONS

{ B} DEFTNITTON ÛF EXAMPû-ES { A[-L ARE AGE 25!

TA8{- E

NUHBERS

t- 6

1r - L6

2L-26

3¡. - 36

4L-4.6

51 - 56

61 - 66

7t-76

81 - 86

9l-96

l.o r - I06

¡.11-

å 12

L13

PI-ÂN DESCRTPÏTON

EI\{DCIHHENT I.5 YEAR.S

ËNDOWHENT S I NG8.E
PREHTUH 1.5 VEARS

TERM ¡.5 YEARS

ENDO!dHENT 3.5 YEARS

ENDO14MENT I.5 YEARS

ENDÛ}dHENT ¡.5 YEåR S

ENDO!{MENT Ê5 YEARS

ENDÛ['JMENT [ 5 YE ÂR 5

ENDOWMENT ¡.5 YEÅRS

ENDOIdMENT ¡.5 YE ÂR S

E NDOWHES,IT E 5 YE AR S

¡ NTFRFST
RATE

6"50 8

6.50 Z

6"50 Z

6"00 g

7"00 g

6"50 g

6.50 g

6"5A E

6"50 ß

7"00 B

6"00 E

LAPSE
RATES (*¡

MORÏÂL I TY
RATES ( * ¡

100

100

to0 B

t00 E

100 g t00 I

100 I t00 g

100 I 100 g

1008 902

100 g lto x

908 tooB

tlo g 100 g

909 908

110 I t10 g

? AND þIBRTAL TTY
FACTORS FOR AN

@

q

EFFECTS OF CHANGES IN [¡{TER,E5TE LAPSE
RÂÏËS Oh¡ ÏHE PROSPECTÍVE PERFBR}4ANCE
ENDOWI4ENT !.5 YEARS, AGE 25"

EFFËCT'S CIF CSMBgNEÐ CHAO{GES IhI INTEREST,8.APSE9 AND
MORTALITY RATES ON ENDOb'HENT X.5 YEARS, ÂGE 25 PRCISPECTÍVE
PERFüRHANCE FACTBR.S "

EXAFAPLE TO CLLUSTRÂTE THE ADJUSTMENT OF THE STÂRTTNG
P81NÎ BURATgON FOR THE PERSiSTENCY AND DÍSCOUNT FACTORS"

TI.IE O.APSE &r\{D ffiORTAL ÍTY RÀTE PERCENTAGES DE¡¡DTE THE
PROPORTTONS OF THE ASSUMED RATES USED TN THE CALCULATTONS.



S

P

{ x I +N-1.

= l-{[]-{2}
r 4"1

COÍ4POUND P

{x}

{¿+} X{5¡
N-t N-l

{5¡

PERS TSTENCY
AND DÍSCOUNT

FACIOR =

(5¡ X (6)

(71

c.2

T NTER ES T
RATE

(3)

"0650
.0650
"0650
"0650.0650
"0ó50
"0650
"0650
"0650
"0650
" 0650
"0650
"0650
" 0650
" 0650

PERS I STENCY
AND DISCOUNT
ACCUHULA T ¡ ON

FACT0R =

I/l7l
(8)

YE AR

N

MORTAL T TY RÅTE
o
{xt+N-t

(1¡

LAPSE RÂTE
hJ

Íx3+N-1

t21

t
2
3
4
5
Á.

7
B

9
L0
l1
L2
13
L4
l5

"00085
" 00090
" 00095
" 001 c0
.00100
" 00100
. 00t c2
,00104
" 00x 0B

" 00t 14

" 00t 23
.00134
. ool 46

" 00I 59
. 0 0174

TOTALS "OL734

2." BÅS¡C CÂLCULÂ1 EONS

s

" lo
"06
"05.05
"05
"04
"04
"04.04
.04
"03
"03
"03
.03
øU.]

"66

DT SCOUNT
FACTOR

n¡- t
-v

t6l

YEAR

N

I
2
3
4
5
b
7
B

9
LO
1t
t2
13
14
l5

" 89915
" 9 3910
" 94905
" 94900
" 94900
" I 5900
.95898
" 95896
.95892
" 958 B6

" 96877
"96866
" 96854
" 96841
"96826

T0TAL L4"32266

t,00000
.89915
.84439
"BO137,7ó050
.72 t 71

"692L2.663V3
"63649
"61034
"58523
" 56695
" 5491.I
" 5 3190
, 51510

t. 00000
.938e7
" 88 166
.82785
"77732
.72988
"68533
"6435L
.64423
"56735
"53273
" 5002 I
.46968
"44L02
.41410

I " 00000
" 84427
"74446
"66341
" 591 l5
"52676
"47433
" 427 12
.38459
"34628,3¡.177
. 2 8359
"25794
"23458
" 2 1330

l- .00000
1.18446
| "343?_6t.50?36
L,69162
1"89840
2 " LOBZT+
2 "3412.62.óool 7
2 " 88784
3 "207 49
3 "526223.87687
4"26294
4.68827



n?

3" PLAN INPUT DÀTA

ENDOHHENT I.5 YE ARS AGE 25

YE AR

N

CASH
VAL UE

csv
N

( tlt

EXPE¡¡SE FACTORS
R EGULAR

DTVIDEND GROSS
RATE PREMTUM

( 12 t (t3¡

GENERAL DOLLÂRS
ÅÀID PER

TAXES(8) .UNIT

( t4t { 15'

DOLLARS AMOUNT
PER PER

PTL ICY UNTT

{16t ( t7t

?5
2
2
2
z
2
2
2
2
2
2
2
2
2
2.

I
2
5

4
)
6
7
I
9

l0
It
l2
l3
L4
l5

22
77

135
194
256
3?0
385
453
524
597
67?
750
831
9L4

I 000

2"85
4"26
5"71
7.20
8" 74

10"3t
11" 94
13"61
15"3t
17" 07
1.8 " 85
20" ?0
22"63
24"58
26"6!.

64" t8
64" LB
ó4"18
64" t8
64. 18
64 " 

'.8ó4" L8
64" L8
ó4. l8
ér4 " l864. t I
64.L8
64" t-8
64" 1.8
64" t8

IO .00
"20.20
"20
"20
"20
"20.20
.20
"20.20
"20.20
"20
"20

42 "OO7"00
7"00
7.00
7"00
7"00
?"00
7.00
7"00
7.00
7. O0
7"00
7. OO

7"00
7"00

ç000
ç 00O
r 000
,ooo
c 000
r 000
,000
s 000
, o00
r OOO
ç000
r OO0
ç000
r 000
o 000

I
1

I
I
I
t

TOTALS 7t30 210" 3? 962"70 12"80 140.00



4" PLAN CALCULATIONS _ ENDOHHENT I5 YEÂRS AGE 25

AHOUNT AI RTSK

= ltTl - (ril

t2tt

HORTALTTY COST

= {l) x {21)

t22l

END OF YEAR
DEDUCTIONS =
{llr+tt2l+t221

1231

25 "68L
82 .091.

L4L "532
2 02.00 6
265 "484330"990
3e7,567
467 "L19
539 "8246L4.529
691"253
77t "035853.877
938"?17

1026 "6 !.0

7348 "375

ACCUMULATED
BAS TC MÅRGIN
AT ISSUE =

SUþI OF 1261

t2't I

I 04"608
6+ "542
56" 860
50. óe I
44.38'l
39" t26
34 " L79
29. O l9
24.528
20 "56616.703
12 "926

9 "465
6 "262
3.035

c.4

BEGTNNTNG OF
YR " DFDUCT If]NS
= (231/l+(3t

t24l

24 , LI4
77"081

132"894
189.677
249 " 281
310"789
373 "102438"66r.
50ó. 87 7
577 "O?3
64c "064
723 "977
80t_"762
88L "424961.957

6899.884

BASIC MARGIN
FACTORS =

l27l x (8)

128 |

I 04.60 I
7 6 "447
76" 378
76"4t0
75.08ó
74 "27772"058
67"941
63 "77759"391
53 "5't5
45 "580
3ó " ó95
26 " 695
L4"229

9?3. L47

YE AR

N

I
2
3
4
5
6
7
I
9

10
1l
l2
t3
L4
t5

978
9?3
8ó5
80ó
744
680
ót5
547
476
403
328
250
169

86
0

BASIC HARGfN =

(111 + il.3'
N-1

- 1241

{25}

8.005

.831
,831
"822.806
"74q
" 680
.627
.569
.5L4
.459
" 403
"335
" 247
. t:r

TOÏAL S

YE AR

N

BASTC HARGIN
AT ÍSSUE =

t25t x (7t

|26t

T

2
3
4
5
6
7
I

l0
r.l
L2
t3
L4
[5

40. o 6ó
9"099
8"286
9.503
8"899
9"39I

lo " 878
t0"514
to " 303
11.157
12.1 r.6
L2"203
t 2.41 I
¡.3.756
L4.227

40" 066
1 "682
ó" 169
6.304
5.26L
4"917
5" 160
4.491
3"9ó2
3" 8ó3
3.TT7
3"46L
3-203
3,227
3,O35

L92"gL6 I 04. 608

?8 70

TOTA¡- S



5 " PTL TCY T hIPUT DATA

ENDOWMENT I.5 VEARS AGÊ 25

TNSURAf{CE AHOUNT {40 ) 9 IOOOOO

CTHMISSION RATE - TST" YEAR (41I 3Og

CBMI.IISSION RATE - zND" YÊAR I42i TOg

COT{M¡SSION RATE - 3-TO YEARS (43} 58

POLÍCY FEE {TOTA!- } CALCULATED {44} $ 9.OO
FROM HASTER FX¡.8 DATA



6" POLICY CALCU!-ATTONS - ENDT]HMENT I5 YEARS AGE 25

POLTCY FEE
PER Uh,ITT =

r44lx{Lll/t401

t50¡

COHHISS¡ON
PER UNIÍ =
l u.3l + {50} l
x f 4l- c42c43l

{ 51}

GENERAL ÂND
ÏAX EXPENSE =
f (13' + {501)
x {14}

t52l

L6 "270l. 300
I "300
I .300
1"300
1"300
1"300
1"300
1.300
I " 300
1"300
1"300
I .300
1"300
t "300

ACCUMULATED
¡4åRG¡N ADJUSÏ-
È4ENT AT TSSUE

= SUH OF 155¡

(56)

c.6

EXPENSE PFR
POL ICY/UNI 1 =

{16,x{17)/f401
(53)

4. 200
.700
" 700
.7 C'0
.700
.700
"700.700
" 700
"700
"700
.700
"700.700
"700

14 " 000

MARG I N
ADJUSTHENT
FACTORS =

l56l x l8l

t57l

I
2
3
4
5
6
7
8
9

t0
ll
lz
13
l4
15

YEAR

N

TOTÅL S

YEAR

N

"900
" 900
"900.e00
.900
,900
" 900
"900
"900
"900
" 
900

"900
" 900
"900
.900

HÅRG I N
AÐJUST¡4ENT =

l5L)+{5e¡+tt5l
+(531-{50}

Í54)

MARG E fr¡

ADJUSTHENT
AT TSSUE =

t54b x {?¡

f55)

t 9.520
6.510
3"?50
3"250
3.250
3"250
3.250
3-250
?"250
3"250

t 3.500 52.O30 34 "47 0

l.
2
J
¿r

5
ó
7
I
9

to
t1

L2
t3
L4
15

49"090
7"810
4.5 50
4.954
4"550
4"550
4"550
4"550
4"550
4"550
1"300
L"300
1.300
L"300
1"300

49.090
6.594
3.387
3,019
2"690
2"397
z.ï58
1_ "943
1"750
t"576

" 405
.369
" 335
.305
"277

76"295
27 "205
20.61 L
17.224
14"205
11"5r5
9" 1l.B
6" 960
5"0t7
3 "267
1"691
1" 286
.917
"582
"277

t6 "29532.223
27.686
25.963
24 "O29
21"8ó0
LS "223
16 "295
13"045
9,435
5 "+24+"535
3 "555
2"481
1"29e

283 "34899 " 800 76"295TOTALS



c.7

ó" POLTCY CALCULATTONS - ENDOHHENT I.5 YEÂRS AGE 25 (CONTODI

YEAR

N

PROSPEC T I VE
P ERFOR HANC E

PER UNIT =

(281 - {57}

{58}

TOTAL
PROSPECT T VE
TERFORHÂNCE =

(58)X{40!/{ 17}

1591

I

2
3

5
6

9
i.o
tL
L2
l5
L4
15

28. 3L 3
4t+"224
¿$8" 692
50" 647
5 l. 057
52"4LV
52" 835
51"646
50"732
49 " 956
48 " 151
4L " O45
33" I 40
24.2L{+
[2" e30

283" l3
442"24
486 "92504"47
5t0"57
524.L-l
528.35
5tó"r+ó
507 "32
4c9 " 56
481" 51
410 " 45
331.40
?42" L4
I-29"30

TOTALS 639" ?99 ó,397.99



IT. BASTC ¡NPUT DATA - AGE 25 aÂ

YEAR

N

þlORTÂL I TY RATE
o
(x,+N-l

Íll

LÂPSE RÅTE
H

( x I +¡ü-1

t2l

T NTEREST
RATE

f3)

1

2
3
4
5
6
1
a

9
lo
1t
L2
L3
L4
15

"00085
" 00090
" 000 95

" 001 00

" 00 to0
" 001 c0
.00 t 02

" 001 04

"001c8
" 00r 14
.00123
.00134
" 001 4ó
. 001 59

" 001 7¿o

TOT AL S "oL774

I2" BASIC CA¡-CULATTONS

"lo
"O6
"05
"05
"05
"04,04
"04
"04
"o4
"03.03
"03.03
"03

"66

DT SCOUNT
FACTOR

(+t x{5¡ N-l
N-t N-l = !

t5, t6)

"0650
"0650
"0650
"0650
" oó50
"0650
" 0650
" oó50
" 0ó50
.0650
"0ó50
" 0650
.0650
"0650
"0650

PER S i STENCY
PERSISTENCY AND DTSCOUNT
AND DISCOUNT ÂCCUMULATION

FACTOR = FACTOR =

{51 x {6t rll7l

{7} (8t

s
S C0HPOUND P =

P ( X'
{x9+N-1

YEA R

N
= l-{l}-{2}

{4}

t "899152 093910
3 ,94905
4 .94900
5 "949006 " 95900
1 " 95898
I " 95896
9 .95892

10 ,95886
I I " 96877
12 "9686613 "96854L4 " 96841
t 5 "9682ó

ïoïAL L4.32266

l. " 00000
"8e915
" 84439
.80tr 37
" 76050
. 72X.7 r.

.692t2
"663't3.63649
" 61034
"5e523
" 56695
.549 !.I
" 53190
,5 15 10

t " 00000
" 93 897
" 88166
" 8278 5
.77732
" 72988

"68533
"6435[
"60423.56735
"53273
" 5002 1

" 46968
.4¿ÈLtz

"41.41.0

l. 00000
.84427
"74446.6634L
" 59t t5
" 5267 6

"47433
" 427 L2

"38459
"34628
"31177
"28159
"25794
"23458
"21330

1"00000
1"t8446
|,34326
I .50736
1,69162
I " 89840
2. IO824
2.34t26
2,60017
2" 88784
3"20749
3,5262?
3.87687
4"26294
4 "68823



YEÀR

ûü

CASH
VAL UE

csv
N

I t.1¡

DCILL ARS
PER

POL TCY

{t6}

ao

AF4OUNT
PER
UNIT

( l7t

I.3. PLAN TNPUT CIATÂ

ENDOHMENT STNGTE PREHTUH ¡.5 YEARS AGE 25

EXPENSE FACTORS
REGUL AR

DTVÍDEND GROSS
RATE PREMTUM

{ t2¡ {t3t

GENERAL DOLLARS
AND PER

ïÅxES(81 Uh¡Ir

{ t4l ( t5¡

I
2
3
4
5
6
I
I
9

i.0
1t
L2
1,3

l4
t5

645
665
686
707
730
753
7'r7
802
827
854
88t
909
939
969

I 000

I3"13
[3"61
14"07
14" 5ó
t5"05
15"59
1.6.14
I6"69
17" 26
17.84
18.+6
19. 07
L9.72
20,40
21"08

699 " 30 [0.00
"20
"20.20
"?o
"20,20
"20,20
.20
"20
"20
"zo
"20
"20

4?,OO
5"00
5"OO
5"OO
5"00
5 .00
5"00
5.00
5"OO
5"00
5 .00
5"OO
5.00
5"00
5.OO

e000
e 000
e 000
e000
e oo0
e 000
r 000
e 000
r 000
? 000

'000r 000
eo00
e000
e000

a

I
I
1

t
I
I
I

I

TOÏALS L2L44 252.67 699.30 L¿"80 tt2.o0



14. PLAN CALCULÂTIONS - ENDOWMENT STNGLE PREHTUM ].5 YEARS AGE 25 C.iO

YE AR

N

AMOUNT AT RTSK

= {17} - trr}
{21}

HORTALTTY COST

= {1} X {2t}

t22l

END OF YEÅR
DEDUCT I OFIS =(11,+lt2l+Í221

| 231

BEGINNTNG OF
YR. DEDUCT IONS
= 123,/l+f 3l

I 241

I
2
5
4
5
6
I
I
9

10
1l
L¿
l3
14
15

355
335
3[4
293
270
247
223
198
t73
t- 46
t t9

9t
61
,]

2856

BÅSTC HÂRGTF,I =

{t1l + {¡.3å
N-l

- lzt+t

q,259

"3CI2.302
" 298
"293
" 270
.24'l
"22.7.206
" r87
" t66
" 146

"L22.089
" Odà9

2,904

BAS IC ¡{ARG ÍN
AY ISSUE =

1259 X (7t

| 261

658.432
678"912
700"368
721"853
745 "320768,837
793 "36'l818"896
844.447
872 " 006
899 " 606
928"192
958"809
989 " 449

[02 I " 080

ACCUMULÅ T ED
BASTC MARGTN
AT ÍSSUE =

suH oF {26}

t27 |

618"2+6
637 "476
657 "6?3
677 "796
69C"831
721,9t3
7 r+4 

" 946
7ó8.91ó
792 " 908
818.785
844 "7 00
87t"542
900" 2eo
929"060
958 "7 6T

BASIC HÅRGTN
FACTORS =

t27l x {8t

(28)

TOTAL S

YE AR

N

L2399 "574 LL642 "793

tf,

2
3
4
5
6
7
I
9

l0
tl
L2
13
L4
L5

81"054
7.524
7.377
8"204
7. I f,9
8"087
8,0 54
8.084
9"092
8,2 15
9"300
9.458
8.7 LO
9.940

lo,239

81" 054
6.352
5" 492
5"443
¿ç,238
4"260
3,820
3" 453
3"49?
2"845
2.899
2"682
2.247
2"392
2.[84

L32"798
5L.7 44
45.392
39 " 900
34"457
30"2t9
25 "959
22 "L39
18"686
15. t 89
t2,344
9.445
6"763
4"516
2"!84

L32.798
61.289
60 "97 3
60 " t44
58" 288
57" 368
54"'l2g
5 I .833
48 "58743, 86 3
3e"593
33 " 305
26 " ?.te
19"251
LO.239

758 "47 8200"507 ¡.32" 798TOïAt_ S



. 1l

15" POLtrCY TNPUT DÅTA

ENDOWMENT S[NG!-E PREHTUM I.5 YEARS ÂGE 25

gNSURANCE A14OUN'I

COMF4f SSION RAf E - N ST" YEAR

CO${HISSION RÂTE - zND" YEAR

CÛHF1TSSTÛN RATE - 3-TO YEARS

POL TCY FEE { TOTAL } CA{-CULATED
FROH MASTER FILE DATA

(40) $ L0ç000

(4t t 48

l4.2t 0

(431 O

1,44b $ 36"00



YEAR

N

POLTCY FEE COHHISS ÍOF¡
PER UNIT = pER U${I f =

{(13} + Í50}l
t44¡X{t?}/{60} x (4t s4?1431

t50¡ {5r¡

GENERAL AND
TÂX EXPENSE =
{(13l + {50r}
x { 14}

t52l

EXPENSE PER
POLICY/UNIT =

{16txf17¡/(40t
(53t

4"200
.500
"500
" 500
"500
" 500

" 500

" 500
" 500
,500
.5 00

" 500
" 500
.500
" 500

I 1 .200

HARGTN
ADJ USTMENT
FACTORS =

l56l x {8t

t57 |

¡.

¿
3
4
5
6
7
I
9

l0
t1
t2
13
L4
I5

3.600

HARGTN
ADJUSTMENT =

l5It+(52¡+ft5¡
+(53¡-{50}

{54)

MARGI N
ADJUSTHENT
AT ÍSSUE =

1549 X {7'

{55'

49.?O3

ACCUMUL AT ED
HåRGTru ÂDJUST-
HEh¡T AT TSSUE

= SUM OF l55l
(56)

3.600 28.116

TÛÏAL S

YEAR

N

28" L !.6 49 "2A3

l
2
)
4
5
6
7
8
9

l0
11
L2
13
L4
15

87.9 19

"700
"700
" 700
"700
"700
"700
" 700
" ?00
.700
"700
" 700
" 700
.700
" 700

87" 9 [9
.591
"52L
" +6tt
"4L4.369
"332
" ?99
"269
" 2t+2

"2t 8

" ¡.99

" 1.81.

" ¡.óre

" L¿+9

92"331
4,4t2
3"821
3"300
2.836
2" 422
2"O53
L "72Lt"4?2
I " 153

"911
" 693
"494
"313.t49

92.33I
5 "2265. t 33
4"974
4,197
4"598
4.728
4" 029
3.697
3. 330
2"e2?
2 "4,441.915
L"334

" 699

L4L.75797"719 92"33IÏOTAL S



a l?

16" PO!- TCY CAE-CU!-ATIONS - ENDOWMENT STNGLE
PREMÍUM 15 YEARS AGE 25 ICONTED}

YE AR

N

PROSPECT¡VE
PERFORHANCE
PER UNTT =

(28! - (57å

t58t

TOT A¡-
PROSPECT T VE
PERFORMÂl',lCE =

t58)x140!/(r7)

f59)

L

2
3
4
5
6
7
I
9

L0
1t
L2
l3
14
l-5

4A.467
56" 063
55 " 840
55" 170
53. 49 1

52 "77 0
50" 400
47 "BO4
44" 890
4ù0" 533
36.671
30" 86 1

?4.304
t7"91?
9" 540

404.67
560"63
558" 40
55t "7t
536.9 1

527 "70
504" O0
478 " 04
448"90
405 " 33
366 "7 L

308"6I
243.04
t7q" t?
95"40

TÛTAL S 6L6 "7 2r ó, 167 " 21



2I." BASIC TNPUT DATA - ÂGE 25
==== ======= =========== ========

C.14

YEAR

N

MORTALTTY RATE
rl

( x, +N-t

tr.l

¡-APSE RATE
þ|

{ x, +N-x

(21

I NTER ES T
RATE

t 3)

I
2
J
4
5
6
7
I
9

10
11
L2
13
l4
l5

.000e5
" 00090
" 00095
"001c0
"00I00
" 00100
"00102
" 001 04

" 001 08

" 001 t4
"00123
. 001 34
.00t46
" 00t 5s

"00174
TOTALS " 01734

22" BASTC CA¡-CULATTONS

.10
"0ó
"05
"05
"05
.04
.o4
"04
"o4
"04
"03
"03.o3
"03
.03

.66

DÏ SCOUNT
F ACTOR

"0ó50,0650
"0650.0650
" 0650
" 0ó50
.0650
" 0650
"0650
. oó50
.0650
" 0650
.0650
.0650
" 0ó50

PER S I STE¡¡CY
PERS ISTE¡¡CY AND DISCOUNT
AND DISCOUNT ACCUHULATION

FACTOR = FACTOR =

S

S COHPOUND p =
P {XI
lxl+N-t

YEAR

N
= l-{t}-t2,

{4}

(4t x{5t N-I
N-I h¡-l - V

(5å t6¡

{5} X (6}

{7}

t/ l7l
(81

I
2
3
4
5
6

I
t

¡.0
t¡.
12
L3
14
15

.89915
" 9 3910
.94905
" 94900
.94900
" 95900
.95898
.95896
"95892,95886
" 96 877
.9686ó
" 96854
"9ó84t
" 96826

TOïAL L4"32266

I " 00000
"89915
"84439
,80137
" 76050
" 72171
"692t2,66373
"63649
"61 034
" 58523
.56695
"54918
"53t90.5t 5to

1" OOO00
,9389?
. 88 166

" 82785
"77732
.72988
" 68 533
"6435 t
"60423
"56735
"53273
" 5CI02 I
" 
46968

.¿ø41A?

" 
4 X.410

I " OOO00

"84427
" 7 44¿ç6

" 66341
. 591 l5
"52676
"47433,4?7LZ
" 3 8459
"34628
"3LL77
" 2 8359

"?5794
"23+58.2L330

1 " 00000
l"l8+46
| "34326
t .50736
I "6e 1ó2
I .89840
2"10824
2.34126
2"60017
2. 88 784
3"207 49
3 "5?6223"87697
4.26294
4"68823



YEAR

N

CASH
VALUE

CSV
N

(1rD

DOLLARS
PER

PCIL I CY

{ L6 )

n 1q

AMOUNT
PER
UNfT

( 17t

?3" PLÂN TNPUT DATÂ

TERM I.5 YEÂRS AGE 25

EXPENSE FACÏORS
REGULAR

DIVTDEND GROSS
RATF PREHTUK

{ t2t { 13'

GENERAI- DOI-L ÂR S
AF{D PER

TAXFSIg} UNTT

{¡.4} { [5t

I

2

4
5
6
7
I
I

10
tl
L2
l3
14
l5

3 "623"62
3 "62
)øÞZ
3 "62
3 "62
3 "62
3 "623"62
3"62
3 -62
3"62
3 "6?
3 "623"62

25
¿

2
2
2
¿
¿

¿
2
2
2
2
¿

2
2

t0.00
"20
"20
"20
"20
"20
"20
"20
"20
"20
"20.20
"zo
"20
"20

25"00
5"00
5"00
5"00
5"00
5"00
5 ,00
5 .00
5"OO
5"00
5"00
5 "005"00
5"00
5"00

e000
e 000
e 000
e 0oo
e 000
e ooo
g 000
e 000
e 000
e000
,000
,000
e000
,0 00
e 000

TOTAL S 54"3t t2"80 95.00



24" PLAN CALCULATTONS - TERM 15 YEARS AGE 25

AHOUh¡T ÂT RISK

= {t7l - {11}

{2r.1

HORTALTTY COST

= f tl x (21)

t22\

Eh{D OF YEAR
DEDUCÏTONS =
{tl¡+1721+t221

(23!

c. t6

BEGTNNING OF
YR. DEDUCÏ TONS

= l23lll+l3l

| 241

Y EAR

N

I
2
3
4
5

7
I
9

10
1t
L2
13
14
15

I 000
t 000
1 000
I 000
t0 00
1000
I O00
1000
10 00
1.0 00
1000
10 00
I 000
t 000
I 000

t5000

BÂSfC t4ARGIf{ =

ttt¡ + (!.3)
N-1

- l24l

t25t

[ 7. 340

BASXC HARGTN
ÄT ISSUE =

t25t x (7¡

t26l

1T.340

ACCUHULATED
BAS TC MARGlN
AT TSSUE =

SUM OF {26)

127 |

n 6.282

BAS TC Þ{ÅRG TN
FACTÛRS =

t27t x (B¡

{28}

" 850
" 900
" 950

1"000
I"OO0
1"000
1" 020
1"040
1"080
t" 140
I"230
1. " 340
L" 460
t" 5e0
t"?40

"850
" 900
" 950

" 000
.000
" 000
" 020
.040
" 080
" 140

"230
" 340
.460
" 590
" 740

I
I

t
I
t
1

1

"798
"845
"892
" 939
"e39
"939
" 958
"977
" 014
" 070
" 155

"258
. 371
.493
.634

TOTÂL S

YE AR

N

t
2
3
4
5
6

I
9

10
l1
L2
13
1.4
t5

2"822
2 "7752"728
2 "681
2"68tr
2"681
2"662
2"643
2"606
2"550
2 "t+652"962
2 "2492"L?'r
1.986

2.822
2"343
2"031
L"779
1.585
1"4L2
L"263
t,"t29
L"002

" 883
.769
.670
"580.499
"424

t9"191
16.369
14,026
Ll"995
10 " 216
8"631
7"219
5 "9564"827
3 "8252"942
2"r-73
1"503

"923
"424

19" 191
19 " 388
18. 841
18. 08 t
I-7" 282
16.385
15 " 21e
1 3. 945
L2"55L
11"046

9 "4367.662
5 "82-73"935
1"988

190 " 77719" t9t38"0tr 8TO TAL S



c. 17

25" PÛL[CY INPUT DATA

TERÊ4 15 YEARS AGE 25

TNSURANCE AMOUNT (4OI $ IO,OOO

COMBTSSTTN RATE - IST" YEAR (4T¡ 508

COHMISSIOI'¡ RATE - zND" YEAR l4?l 109

COKHISSION RÂTE - 3-10 YEARS {43' 5g

POLÏCY FEE { TOTAL } CA{-CULATED 14.49 S 9" OO
FROH HASTER FTLE DÁTA



26" POLTCY CALCUI-ATIT]NS - TERH 15 YEÅRS AGE 25
======= ========== ================== ====== ==== ==

GENERÅL AND
TAX EXPENSE =

I {{13! + (50r1
x { t4)

l52l

c. t8

EXPENSE PER
POL ICY/UNIT =

(t6txtt7rtt40l

ls3l

Y EAR

N

POI. trCY FEE COHI4TSS TON
PER UNIT = pER UtrðIÎ =

l(13l + l50!
l44tx{ ¡.71l{40} x {41 042s431

{50} (5t,

l
2

4

6
7
B

9
l0
Lr
L2
13
t4
[5

"900
"900
"900
" 900
" 900
,900
" 900
"900
"900
" 
900

" 900
" 900
" 900
"900
"900

?"260
.452
,226
"226.226
"2?6
"226
"226
"226
":'"

t"130
" 090
" 090
" 090
" 090
" 090
" 090
" 090

" 
090

" 090
, o90
" 090
" 090
" 090
" 090

2"500
" 500
" 500
"500.500
,500
" 500
" 500
" 500
" 500

" 500
"500
" 500
.500
" 500

TOTAL S

YE AR

N

I-3.500
==============

14ÂRG T N

ADJUSTHENT =

(51.1+{52}+(15}
+{53)-(50}

q54t

HAR6 [ N
A DJUST MENT
AT ISSUE =

(541 X (7t

155þ

ÂCCU HUL AT ED
F4ARGIN AIJJUST-
HENT AT ISSUE

= SUM OF {55)

t56)

MÂRG TN
AD J USTHE NT
FÅCfORS =

t56t x (8,

l57l

+"520 2,390 9" 500

t
2
5

4
5
6
7
I
9

1t
L2
13
L4
t5

14.990
"342
"116
. ¡.1ó
.1 16

"t¡.ó
"lL6
"1.t6.[16
"1¡.6

- "110- .tt0
- "¡. 10
- "l¡.0- . t 10

t4" 990
" 289
,086
" o71
" 069
" 061
.055
" 050
" 045
" 040

- .034
- " 031
- .028
- "026- .023

L5.620
" 630
" 341

"255
" 178
. 109

" 048
- "007- .o57
- " ¡.02
- "142- "to8- "o77- "049-.023

15.620
"746.458
" 384
"30t
"207, t0l

- "016* .148
"295- "455- "381- "?99- .209

- " to8

x5"7t0 1.5"620 15"906
==============

TOÏAL S



c. 19

26" POI-ICY CALCULIÀ'tIûi.JS - TEr(r'Í 15 YEAf(S ÅGE Z5 (COt{'l'00}
= === == =- == == ==== :i = * = == = f = == = = = { = =.= = = = == = = = = = = == = = == =: :: = = =

YEAR

N

PROSPECT TVE
P ERFû¡?. t'i¿i i.JC E

PEtì UNIT =

(28t (5?t

{5Bt

I0I f\L
PROSPÊCÏIVE
PERFORi.'i¿:rl'iCE -

{5BtXt40t/(t7l
(59)

I
2,f
.t

5
6
7
I
9

10
ll
t?
l3
l4
15

3. 5T1
LtJ " 6r¡,2
lB.3B3
I 7" 697
16"981
t6" 178
l5"l1B
13. ç61
12"699
17 "3419"891
8.043
6" L26
6" 144
2.096

35"7L
LB6 " 

t;2
183"83
tl6 "q'l
1.69" B I
161.78
l5l"IB
139. ó I
126"9ç
113"41
98"91
80"¿r3
ó1"26
4L.4¿¡
20"96

TOTALS l7¿r. 87 I 1r748.71



31. BASIC TNPUT DATA - AGÉ 25
--------;

YE AR

N

MORÏALTTY RÂTE
a

( x, +N-t

(r¡

LAPSE RATE
w

{x}+zu-1

tzl

I NTEREST
RATE

(3)

L

2
3
4
5
6
7
I
I

t0
It
L2
13
L4
15

" 00085
" 00090
" 00095
"00I00
" 001 00
.001c0
"00tr 02

"00t04
" 001 c8
"001t4
"00123
" 00134
"00146
" 001 5e

" 001 7¿ç

TOTA¡_S " 0 ¡.734

"lo
"06
"05.05
"05.04
"04
"04
"04
"04
"03
"03
"03
"03
"03

,66

32" BASTC CALCULATTOh{S

s
COÞ1POUND P =

( x¡

(41 x(51 N-l
N-I N-t = [

{5} {6}

"oó00
.0600
.0600
" 0600
" 0600
" 0ó00
" 0600
.0600
.0ó00
" 0600
" 0600
" 0600
.0600
.06 00
.0600

PERS I Sf E¡\áCY
PERSTSTENCY AND DTSCOUNT
Â${D DISCOUNT ACCUT4U|_ATIOn¡

FACTOR = FACTOR =

D I SCCIU¡{T
FACTOR

YEAR

N

P
(x!+N-1.

= 1- { I l- f 2 }

t4l

{5} X l6t
(7t

LttTl
(81

t
2
.J

+
5
6
T

ð

9
t0
It
L2
L3
14
¡.5

"899t5
.939 t 0

" 94905
" 94900
" 94900
" 95900
.95898
"95896.95892
.95886
" 968??
" 96866
" 9685¿r

" 96841
" 96826

TOTAL 14.32266

t " 00000

" 899 15
.84439
" 80137
" 76050
. 72171
"692t2
"66373
"63649
" 61034
"58523
"56695
" 5491 I
" 53I90
" 515I0

¡..00000
"94340
" 
89000

"43962
"79209
"74726.70496
" 66506
"627 t+1,

" 591 90

"55839.52679
"49697
"46884.44230

t. 00000
.84 I 26

" 751.5l
"67285
" 60238
"5393L,48192
"4+t42.39934
"36L26
"32679
" 298ó6
"27293
"24938
"22783

I " 00000
1.17888
I " 33066
L "48622t"66008
L "85 4?2
2"O4952
2"26542
2 "50+L32.76809
3 " 06007
3,348?e
3 "663944,00994
4.389?4



33" PLA&¡ INPUT DATA

ENDTHHENÍ I.5 YEARS AGE 25

Y EÁR

N

CA SH
VALUE

c5v
N

(t[]

EXPENSE FACÎORS
REGU!-AR

DEVTDEND GROSS
RATE PREH IUH

{ 12 } (L3t

GENERAL DOLLÂRS
ÅT.{D PER

TAXES(g} UNfT

{¡.43 {1.5}

DNLL ARS AMOUNT
PER PER

PNL ICY UN TT

{t6} {171

?5
2
¿

¿
¿

2
¿

¿

2
2
2
2
¿.

2
2

t
2
3
4
5
e'

7
I
9

l0
1¡.
L2
l5
t4
t5

22
7V

135
L94
256
320
385
453
52$
597
672
750
831
914

t 000

2, 85
4.26
5"7¡.
7 "20
8-74

10" 3¡.
l- 1.94
13,ól
I5,31
17. 07
¡. B" 85
20, ?0
22.63
24"58
26 "61

64. 1B
64" ¡.8
64"L8
64" ¡-8
64"t8
64. t8
64" 18
64.t8
64. l8
64.18
64. t8
64. t8
6/+. L 8
64.18
64" L8

10"00
"20
"20.20
.20
"zo
"zo
"20
'20
"20
"20.20
,20
"20
"20

42.O0
7"00
7"00
7.00
7"00
7"00
7"00
7"00
7"00
7"00
?"00
7"00
7"00
7.00
7.00

ç 000
¡000
sO00
eoo0
c 000
s 000
s000
¡O0O
ç 0OO
,000
s 000
s OO0
s O0O
ç000
? 000

I
t
I
I
I
I
I
t
I

TOTAL S 7I3O zLO "37 962 
" 70 t2"eo 140"00



34. PLÂN CALCULATTOñ¡S - ET{DOWI{ENT ¡.5 VEARS AGE 25

AMOU¡{Ï AT RISK

= {[?] - {11}

{21t

HORTAL T TY COST

= {1, x (21}

t22l

END OF YFAR
DEDUCTfONS =
{11)+tl2t+1221

l23l

25"68¡.
82 "0e IL4L.532

202"006
265 "484330,990
397"567
467 "L79
539 "824
6L4"529
69L "253771"035
853"877
938"717

!.o26"6t0

ACCUMUL AT ED
BAS 1C F4ARG IN
AT TSSUE =

suM oF 126l

{27)

L. ¿Z

BEGTNNfNG OF
YR" DEDUCT TONS

= 123)/1+{31

1 241

24"227
77 "444

133.521
190 " 572
250 "4513L2.255
375"063
440 "735
509"268
579 "744
652"1.25
't27 

"392805.544
885 " 582
968 " 500

BASIC HARGIN
FACTIIRS =

t27l x {8}

(28¡

t
¿
J

4
5
6
7
8
9

t0
Lt
L2
t3
L4
15

YEAR

N

rOTA¡- S

YEAR

N

9?B
9?3
865
80ó
74.4
680
615
547
4'16
403
328
250
t69

86
fl

7B 70

BAS¡C HARGTFù =

{r.1} + (13t
¡t* [

{ 2.t+ 9

N25g

"83!.
. 831
"6¿¿
" 806
,744
"680
"627
" 569
" 514
"459
.403
"335
"247
"':'

8"005

BAS TC P4ARG¡ N
AT TSSUE =

{25t X t?}
q26l

7348 "375 6932 " 429

t
2
f̂

4
5
6
T

o
9

¡.0
rt
L2
Li
t4
l5

39 "953I "736
7 "659
8" 608
7 "723
7 "e259"1¡.7
8.s+45
7"912
8.4-36
I "O558"788
8.6 36
9"598
9"680

TÛTALS 160"2?1

39,953
7"410
5"756
5"792
4.652
4.274
4.448
3"-l28
3. 160
3. O48
?"959
2" 625
2"357
2"394
?..205

94" 751

94.76 I
54 " 808
47 "3984L"642
35"850
3t"t98
?6.924
22 "47618"?48
t5"5BB
1Z " 540
9"58!.
6,951,
4"599
2"205

e4 "76L
64 "6L263"0?L
61"889
59 "51457.848
55"181
50, 91 8
46"947
(+3 

"14938.373
32.080
25"486
L8 "4429.67 8

721"949



c.23

35" POLTCY INPUT DATA
_____¿=======

ENDOWHEF¿T I5 YEARS AGE 25

INSURANCE ÂHOUNT {4Ot $ 10o000

cor4HlssloN RATE - r.ST" VEAR {4!.} 3oZ

COHMESSXON RATE - zND" YEAR T42I l0g

coMHrssÍ0N R.ATE - 3-!.0 VEARS {43} 5Z

POLICY FEE {TûTA0- } CA¡-CU{-ATED q4!+l $ 9"OO
FROß4 HASTER FTI-E DATA



36. POLICY CALCUI-ATTONS - ENDOHHENT T5 YEARS AGE 25
================- -

POI-TCY FEE
PER UNTT =

{44tX{17}/(40}

{50t

CO$4HE SS TON
PER UhltT =
f{13} + {50}}
x {41 e42E43þ

{51t

GENERAL A¡¡D
TAX EXPEI{58 =
{tt3f + {50t}
x { 14)

1521

c.24

EXPENSE PER
POLICY/UI{tT =

(16lx(t7ll(40¡

(53'

YEAR

Àl

I
¿
3

4
5
6
T

I
9

[0
TT
t2
L3
L4
l5

HARGÏNI
ADJUSTf4EAIT =

(51)+{52å+{¡.5}
st533-(503

t54l

HARGT ¡¡
ADJUST HE NT
ÂT ISSUE =

Í549 X (7¡

t55¡

16. 270
t"300
¡..300
L"300
¡, " 300
1"300
1"300
t"300
t.300
1"300
1"300
1"300
1"300
1"300
1"300

34"470

ACCt,'HUI- ÂT ED
¡4ARG I hI ADJ U5T.
HEh¡T AT I SSUF

= SUM tF {55}

{56}

4.200
" 700
" 700
" 700
. ?oo
"700,700
" 700
" 700
"7 00

" 70c)

" 700
.700
" 700
.700

14" 000

MARGÍhI
ADJ US TMEh¡T
FACTORS =

{569 X t8)

(57)

"900.900
,9ûO
" 900
" 900
,900
"900
" 900
" 900
" 900

" 
900

.900
O r'ìn

" 900
.900

19" 520
6" 510
3" 250
3.?50
3" 250
3"250
3"250
3" 250
3.250
3"250

ÏOTAL S

YE AR

N

13.500 52.O30

t
f

2
a

4
5
ó
a

I
9

l0
rt
L¿
t3
1.4
15

49 .090
7"8 l0
4"550
4.550
4.550
4"550
4 "5504.5 50
4"559
4.550
1"300
1"300
I "300
t "300
!.,3 00

49" 090
6"625
3" 419
3"061
2"V4L
2,454
2" 220
2"008
¡..817
tr" 644

"425
" 388
"355
"324
" 2.96

?6" 867
27.777
2t"t52
17" 733
1,4"672
¡.1" 93 t
9"477
7 "257
5 "2493.432
1"788
1..3ó3

"975
" 620
"296

7 6 .861
32 "7 46
28"146
26.355
24"357
2?"t23
L9,421
16.440
L3" L44
9"500
5.47 1

4"564
3 "5722.486
l"?9e

286,49399"800 76"867TOTA!- S



I )q

3ó" POL I CY CALCU[-AT TOh¡S _ ENDOWMES{T 15 YE ÂRS AGE 25 ( CONT ' D ¡

YEAR

N

PROSPECT TVE
P ÊRFOR HAhIC E

PER UNTT =

(28) - {57)

{58)

rOT AL
PROSPFCT T VE
PERFORf4ANCE =

{58tX4e9t/(L7l
(59)

2
3

5
6
I

tt
9

l-0
1t
L2
t3
l4
15

1.7" 894
31"866
34.925
35,534
35 " L57
35"725
35"758
34-"4-18
33" 803
33.649
32"902
27 "5L62t"9t4
15" 956
8"379

435.+56

178"94
31 8" 66
349 "25355,34
35L"57
357.25
357,58
3+4"78
338 " 03
336.49
329 "02
275 " L6
2L9 . L4
159" 56

83 .79

4e354"56TOTÂLS



4I. BASIC T¡¡PUT DATA - þ,GE 25
==== ==================== == == ==

42" BAS'C CALCULATfOhIS

S

CUHPûUND P =(x!

{4t x(5, N-l
N-t N-l = !

(5) {6}

PERSfSTENCY
AND D[SCOUNT

FACTOR =

{5} X (6t

(7'

u.lo

INÏEREST
R ATE

(3t

" 0700
.0700
" 0700
" 0700
" 0700
.0700
"0700
" 0700
" 0700
" 0700
" 0700
" 0700
.0700
" 0700
.0700

PERSI STENCY
AND DTSCOUNT
ACCUÞ{ULATTON

FACTOR =

L/t7l
(8t

YE ÂR

N

HORÍALITY RATE
0

{ x } +N-l

(1t

.000 85

.00090

.00095

.00100
"00t00
" 001 c0

"00102
" 001 04
.00tc8
" 001 r4
" 00I23
"00134
.001 46

"00[59
" 001 74

ToïAt_s " 01734

I
2
3
4
5
6
7
8
9

10
It
t2
13
L4
t5

LAPSE RATE
!{

{x}+N*1

t2l

. t-0
"06
"05
"05.05
"04
"04
"04
"04.04
"03.03
"03.03
"03

"66

D T SC OUNT
F ÂC TÛR.

YEAR

N

s
P

IX)+N-L

= L-(1)-{2}

Í4t

I
¿

3
4
5
6
7
B

9
10
tt
L2
L3
l4
L>

.89915
" 939 10

" 949 05

" 94900
" 9/*900
.95900
.95898
"95896
" 95892
" 958 B6
.96877
.96866
" 96854
" 9684tr

" 968 26

T0TÅL L¿È-3?266

[.00000
"899t5
.84439
"8013?.76050
"72t7L
"692t2
. ó6373
.63649
"6t034
"58523
" 56695
.5491 B

"53190,515t0

1..oCI000

"93458
"87344
" 8163 0

"76290
"71 299
"66634
"622-15
" 5820 t
"54393
" 5083 5

"4?509,4440 1

"4L496
" 38782

I " 00000
" 84034
"73752
" 654L6
"58019
"5L457
"4óll9
"41334
" 37O 4t+

" 33198
"?9750,26935
"24384
"22072,19977

t "00000l.l8999
I "35590
1,52868
L.72?57
L.94?11
2" 16830
2 "4t9322"69949
3 "OL2233"36134
3 .7 1264
4" to 105
4" 5306 3
5"00576



I )1

43 " PLA¡{ I NPUT DATA

ENDOHHENï 15 YE¿qRS AGE 25

YEAR

N

CASH
VALUE

csv
N

{r!.}

EXPEî{SE FACTORS
REGULAR

DTVTDEND GROSS
RÅTE PREHTUM

{r2} (¡.3}

GENÊRAL DOLLARS
ÅND PER

TAXES(gå UNTT

t14) (15t

DTLL ARS AHOUNÏ
PER PER

PÍILICY UNIT

{ 16} ( t7}

I

2
3
4
5
6
7
B

9
!.0
It
l2
L3
14
t5

22
77

135
194
?56
320
385
453
52¿4
59'I
672
750
831
9t4

I 000

2.85
4.26
5"7t
7.20
8.74

10"3X.
11 " 

9/{
L3"6l
15"31
r7" o7
18, 85
20"70
22,63
24.58
26"6L

64" t 8
64" L8
64"1.8
64. !.8
64.n8
6/+" L8
64. I8
64.18
64, [8
64.t8
64.18
64" 18
64"L8
64" 18
64" L8

!.0 " o0

'20
"20
"20
"20
"20
"20
"20
"20
"20.20
"20.20
'20
"20

42.00
?"00
7"00
7"00
7"00
7"00
7"00
7"00
7"00
7.00
7"00
7"00
7"00
7"00
7"00

E0OO
r0O0
e 000
s OOO

s0OO
s000
e 0o0
s 000
ç000
s000
e 000
ç 000
y 000
,0 00
s 000

25
L

¿

2
¿
¿

2
?
2
2
2
¿

2
2
2

1

t
I
I

TOTALS 7I3O 2 10.37 962.70 12.80 1"40.00



44. PI-AÍ{ CALCULATIONS - ENDÛWf4ENT 15 YEARS AGE 25
======== == ======= =========== ==================== ==

AHOUNT AT RISK HORTALTîY COST END OF YEARYEAR DEDUcTxoþ,lS == {L?l - {}1! = {tt X {2Lt ttt¡+{LZl+(ZZl
N

{2r} l2z? t23)

1)A

BEGfNNING TìF
YR, DEDUCT TONS

= l23l /l+(31

t24l

t

2
3
¿t

5
6
7
I
9

t0
It
L2
L3
L4
I5

978
923
865
806
744
680
615
541
476
403
328
250
169

86
o

.831
"83[
" 822
.806
.744
.680
"627
"569
"5L4
"459
" 403
,335
"247
" t-5 t

25 "681
82 " 09L

r4L "532
202 "OO6
265 "484330"990
397 "567
467 "179
539 "824
6L4 " 529
69L "253771"035
853 " 8?7
938.7¡7

[026"6I0

24"00 I
76 "721

L32.273
t88"791
248"Lt6
309, 3 36
371"s58
436"616
504" 508
574"326
ó46 ,0 3 ¡.

7 20 "593
798 ,0 !.6
877.306
959 "449

TOTAL S

YE AR

N

7870

BASiC HARGIN =

([¡.] + (t3]
N-1

- {24}

125 ì

e.005

BA5ÍC HARGIN
ÂT ISSUE =

l25t X (71

126t

7348.375

ACCUHULATED
8AS TC MARGTN
Al 1SSUE =

SUM OF (26'

127 |

6867.641

BAS IC MARGlN
FACTORS =

(27t x {8¡

(28¡

I
2
3
4
5
6
7
I
9

10
tl
L2
13
L4
t5

40"179
9.459
8"907

10.3 B9
10"064
LO.B44
L2"62?
12"564
L2"6-12
n3"854
1.5 " 149
r5 " 587
16. t 64
L7 "8'r4
18"731

40 " L79
'l 

"9496.569
6"796
5" 839
5" 5BO
5" 821
5" 193
4"694
4.599
4.507
4,198
3. e4t
3, 945
3.742

I ¡_3.552
73 " 373
65.4?4
58 " 855
52 "O59
46 "22040.640
34"819
29 "626
?4"932
20 "33315"826
11 "628

7 "687
3 "742

t L3 "55287.3!.3
88"708
89 " 970
89 "7 27
89.823
88" 120
84 "23879"975
75,101
68"34ó
5B "75647.687
34"827
t8.732

225"O59 I 13" 552 1114"875
==============

TOTAI-S



c.29

45 " POL TCY T NPTJT DÂTA

ENDOWHENT 15 YEARS ÂGE 25

TNSURANCE AMOUNT {40 ) $ IO,OOO

COMMtrSSTON RATE _ 1ST" YEAR {4I. } 3Og

COMHESSTONI RÅTE - zND" VEAR {42} IO8

COHMISS{ON RATE - 3-10 YEARS {43} 5Z

POLTÛY FEE {TOTAL} CALCULATED 1441 $ 9"OO
FROM HASTER FTLE DATA



+6" POLTCY CALCULATTOñ¡S - ENÛOHME${T ¡.5 YEARS AGE 25

POI- TCY FEE
PER UNÏT =

f44!X(L'î\t1401

{50¡

COHH Í SS ÏON
PER UNIT =
{{13} + [50t]
X {41 c42s431

(51¡

GENER,åL AND
TAX EXFENSE =
{il.3} + t50}f
x { t4}

t52l

c.3 0

EXPENSE PER
PTIL ICY,/UNIT =

t16txlL7ttt40l
( 531

YEAR

N

t-

¿

-1

4
5
6
'7

I
9

10
1l
t2
13
1q
15

.900
" 900
"900
.900
.900
" 900
" 900
" 900
"900
" 900

" 
900

" 900
.900
.900
" 900

13 " 500

MAfI.G i N

ADJUSTHENT =

{51}+(52}+{15¡
+t53!-t50¡

(54¡

19" 520
6" 510
3"250
3" 250
3"250
3.250
3,250
3.250
x"250
3.250

-
52"030

MARG T h¿

Å0.'US TME¡{T
Af ïSSUE =

{5¿+} X (7¡

{ 55 }

1.6,270
1"300
1"300
1" 300
I .300
I "300
1"300
¡-.300
t "300I"300
!. " 300
3..300
!. " 30r
1"300
tr "300

34"470

ACCUHUI- AT ED
MARGIhI ÂÐJUST-
HENT AT TSSUE

= SUH OF {55}

(56)

4.200
" 700
" 700
" 700
" 700
" 700
" 700
.700
" 700
" 700
" 700
" 700
" 700
" 700
" 700

14" 000

HARGTN
ADJ USTME NT
FACTfIRS =

{56t X (8}

(57)

TOTÂL S

YEAR

N

t
2
3

4
5
6
7
B

9
t0
11
L¿
I5
L4
t5

49,090
7,810
4"550
4"550
4.550
4,550
4.550
4"550
4 "5504"550
1. " 300
1..300
1.300
!. " 300
¡."300

99"900

49" 090
6"563
3"356
2" 9't6
z" 640
2"34L
2" 098
["88!.
1"686
¡.. 51 ¡.

" 3B?

" 350
" 317
,28V
.260

75"743

75"743
26 "653
20 " 090
I-6"73¿r
13"758
1r."118
I "7776.679
4" 798
3"L12
["601
r "214
"864
"547
" 260

75.143
3ï "7L7
27 "240
25"581
23"7 L3
2L.606
19"031
16" t59
ï2"952
9"374
5 "3824"507
3"543
2"478
t"301

280 "327TOTÂL S



c.3 1

46. Pol-¡cY cALCULATtoNS - Eh¡DowMENT t5 YEARS aGE 25 (coNToD¡

YEÂR

hl

PROSPECT TVE
PERFORMANCE
PER UNIT =

(28¡ - {57}

{58}

YOT AL
PROSPECT T VE
PERFORMANCE =

{58}X(40}/(17}

{5e)

I
2
3
4
)
6
?
I

10
L1
t2
T3
T4
t5

3?,809
55.596
61_" 468
6q" 3 89
ó6" 0r4
68" 2 ¡.7
69" 089
68" 079
6?" 023
65"727
62.964
54.?.49
44" 1,44
32.349
17" 431

ToïAN_ S 834" 548

378.09
555 "96614"68
643 " 89
660 " L4
682.1.'7
690" 89
680.79
670.23
65't "27629,64
542 "4944ï.44
3?3"49
174"31

8s345"48



P

{x}+N-1

= 1-{L}-(z}
{4}

COHPOUND P

{x}

{49 X{5r
N-t n¡-l

{59

PERS I STEhICY
AND DÍSCOUNT

FACTOR, =

t5l x {6t

(7)

c.32

TNfEREST
RATE

(3t

" 0650
" 0650
"0650.0650
.0650
" 0650
.06 50

" 0650
" 0650
" 0650
" 0650
" 0650
.0650
,0650
"0650

PERSTSÏENCY
AND DTSCCIUNT
ACCUMUI-A T I ON

FACTOR =

L/(79

(8)

51" EASTC INPUT DATA - A6E 25

YEAR

N

HOR,TALITY RATE

{x}+N-}

(11

" 00076
" 0008 1

" 000 85

" 00090
" 00090
" 000e0
" 00092
" 000e4.

" 00097
" ool 03

"00¡.tt
" 00121
"00131,00[43
.00t5?

ïoTALS "0156t

I
2
3
¿t

5
6
I
I
9

L0
1t
t2
13
l4
¡.5

52. BASåC CALCUü_ATroru5

J

LÂPSE RATE
w

{x}+F¡-g

{2t

" l-0

"06
"05
"05
"05.04
"04
"04
"04
"04
"03
"03
e U.J

,03
oUJ

"66

ÐÍ 5CûUNT
FÂCTBR

¡¡- ¡-

=S
{6}

YEÂR

hl

I
2
3
4
5
6
I
I
a

t0
r.t
T2
13
1_4

15

"89924
" 93919
-gt49L5
" 949 10

" 949 t0
.95910
" 959 08

" 9590ó
"95903
,9 5 89?
.96889
.96879
" 96869
" 96 857

"96843

t. " 00000
"89924,
"84456
"80t61
" 7608 1

.72208
"69255
"66423.
" 6370U

" 6 ¡.092
" 5E585

"56762
" 54990
"53268
"5L594

L " 00000
.93897
" 8816 6

" 82785
.77-r32
.729'88
"68533
"6435L
" 
60423

"56735
.33¿15

"50021
" 46968
.e4LO2
.+t4Þ ¡.u

t " 00000
"84436
" 7 ¿r461

"66361.59L?9
"52703
"47463.4274?
" 38491
" 3466 t
" 31210
.28393
" 25828
"23492
" 21_3b5

I " 00000
1"18433
L.34298
L"5069t
L " 69093
L. Bel 43
2"10690
2"33956
2"59801
2,88509
3. 2041 0
3.52199
3.87 177
e " 2567'r
4"6805 5

TOrAL tr4"32&39



YE AR

N

CÂ SH
V ÂLUE

CSV
N

( l1)

DOLL ARS
PER

POL T CY

(!.ó!

c.3 3

AHO UNT
PER
UNTÏ

{ 17}

53. PLAl{ trNIPUT DATÂ

ENDOWMENT }5 YEARS AGE 25

EXPEruSE FACTORS
REGUÍ-AR

DTVEDEND GROSS
RATE PR,EF4UUM

{129 r{.J¡

GEh'ER.AA- DTLI-ÂR.S
ÂND PER

YAXES{B} I.'NTT

{ t4? ( 15'

L22
277
3 L35
4 L94
5 256
6 320
7 385
I 453
I 524

t 0 59-l
tl 672
T2 750
13 831
t4 914
I 5 t000

2"85
4"26
f . I t
1 "208"74

lo"3r
1t"94
L3.6L
15"3!.
17"07
18.85
20,7 0
22"63
24 "58
26 "6L

64 " ¡.8
64 "1_8
64" t8
64. 18
a4.L8
64, &8
64. ì.8
64. t 8
64 " ¡.8
64 " ¡.864" LB
64" 1.8
64" t8
64"18
64" t8

¿>
¿

?
¿

2
¿

¿
¿
¿

¿

¿

2
¿

2
2

t 0.0CI

"24
"20
"20
"20
"20
"20
"20
"20
"20
"20
"20
"20.zo
,20

42"OO
7"OO
7"00
7 "OO
7"O0
7 "00
7. O0
7"00
7"00
7. O0
7"00
7"OO
7,00
7.00
7"00

1ç000
lE00O
I sOO0
1ç000
1r000
l. e oo0
I e 000
1ç000
1s000
1¡000
le0O0
1e000
1e000
lr0o0
lg0O0

TCITÂLS 7130 210" 3? 962.70 t 2"80 140"00



54" P{-AN CAI-CU!.ATIONS _ E${DOWÞ4Ef{Ï 15 YEÂRS AGE 25
================- -

ÂHT]UNT ÅT RT SK

= {n7$ - ltt}
t 2& ¡

HORTA8- C TY COST

= (1¡ X {21}

tzzl

EF{D OF VE ÂR
DEDUCT ItNS =(!.[)+(L?l+f221

123}

c.34

EEGTf{hlT¡¡G OF
YR. DEDUCTIONS
= \23)/1+{31

| 241

24"031
?7 " 003

132.8 t 2
1.89 " 60 1

249 "zLL
310"725
37i "7¿as438" 614
506, 82 8
576 "98L
649,O27
723 "946
BOl "73888t-"41t
963"953

6899 " t 26

BASgC MARGTN
FACTDRS =

l2'71 X (B¡

( 28l

YE AR

N

t
2
3
4
5
6
7
I
I

¡.0
It
L2
x2
14
¡.5

7870

BASIC HARGltu =

{1¡-} + (¡,3$
N- l_

- 124',t

q 251

7 "24!

BASÏC HARGEN
AT ïSSUE =

{25} X (7t

\¿ot

25.593
82 "O0814t"445

20T "925
265"4tr 0
330.922
397 " 506
46V.L24
53e "-t7 2
6 t-4 " 485
69L "23.4??n.003
853"85I
938 "703[026"610

73¿*7.5'îL

ACCUHULAT ED
EAS fr C MARGIFü
AT fSSt-!E =

SUM OF {261

{27 N

978
923
865
80ó
744
680
6t5
5¿+7
476
403
328
250
tó9

86
0

"743
" 748

" ?35
.725
" 670
øO Ll

" 566
"5t4
" 462
" 415
"364
" 303
ø Zl L

ø L¿3

ÏOTA{. S

YEAR

N

2
J

4
5
6
7
B

9
10
It
l2
I5
140

1.5

TOTAI- S

40. I 4e
9"177
8.368
I "5798"9ó9
I "45510.9 35

I-0 " 566
L0.352
I 1. 199
L2"3.53
T2 "234\2.4+2
¡.3 " 769
L4.227

n93"576

40" ¡.¿r9
7 "V49
6" 23L
6-357
5 "3044"983
5" 190
4" 5tr 6
3.985
3.882
3"793
3"474
3 " 21.4
3"235
3"040

¡.05" LO2

¡.05 " L 02
64 "95357.204
50 "913
4tt "6L6
39 " 312
34 "329
2e" 139
24"623
20,6 38
1.6 "75612"963
9"489
6 "2753.040

lo5 " 102
7 6 "926
76 "924
76 "81.275.4'43
74"592
72.328
68, 1 72
63"97I
59.542
53.688
45 "656
36" 739
26 "7t T

I4"229

926 "735
==============



a 2ç

55. POL[CY TNPUT DATA

ENDOþ'F{ENT T5 YEARS AGE 25

INSURANCF AMOUNT {40 } $ TO9OOO

COMI.ITSSTCIN RAÎE - ¡,ST" YEAR {41} 3Og

COHMXSSTSN RÂTE - zND" YEAR, 1,42þ TO8

COHMÍSSION RATE - 3-10 YEARS {83) 5X

POL TCY FEE {TOTAL } CALCULÂTED {441 S 9"OO
FR,OM MÂSTER FTLE DATA



56" POI-ICY CALCULATTOþ{S - ENDOHHESiT 15 YEARS AGE 25

PO¡- ICV FEE
PER UNÏT =

{4¿+9X{L7g/140,

{50)

c0HÊ{[s5ÍtN
PER UNT Ï =
{(13) + {50}}
x { 4t s42ø431

(51t

GENERAL Àf{D
TAX ËXPENSE =
{lt3! + (50})
x {14t

l5zl

L5,270
i"300
¡. " 300
1"300
l. " 300
1"300
L ,300
¡..300
L.300
1"300
r..300
1 "300
!. " 3CI0
1"300
¡..300

ÅCCUMUL ATED
14ARGfN ÂDJUST-
F,lEf,lT AT I SSUE

= SUM OF {55)

156)

EXPENSE PER
POLtCY/UNIT =

{16lXtt7t/1401
(531

4.200
" 700
.700
" 700
" 700
" 700
" 700
" 700
.700
"700
"700
" 700
"700
" 700
" 700

r4.000

MARGTN
ADJ USTMENT
FACTORS =

(5ól x (8t

(57)

YEÂR

N

I
¿
3
4
5
6
7
I
9

t0
[1
L2
L3
¡.4
15

" 
900

" 900
"900
"900
"900
" 
900
Õ^n

" 900
"900
" 900
"900
" 900
.900
" 900
.900

HARG T N

ADJUSfF{ENT =

{51t+{52}+{t5}
+{53}-(50}

(5+)

HARG Í NI

ADJUST'HENT
AT ISSUE =

154) X {7)

(55t

19" 520
6. 510
3" 250
3.250
3.250
3.250
3"250
3" 250
3"250
3"250

TO TAL S

YEAR,

N

t.3 " 500 52.030 34.470

I
¿

3
4
5
6
7
I
9

t0
il&f
t2
Àf

t4
I)

49 
" 090

7"8I0
4.550
4 "550
4 "55Q4"550
4 "550
4 "5504"550
4.5 50
!. " 300
I"300
¡.,300
l. ,300
t"300

49" 090
6" 554
3,388
3"Ot9
2.69I
2,398
2" ¡.60
L"945
¡."751
1, 577

" 406
. JOY

" 336
" 305
øL1ö

76.307
27,?t7
20.623
17.235
14. 21ó
LL "525

9 "L27
6" 96?
5 "O223"?7L
1_"694
1"288

" 919
.583
"278

76 " 307
12 "23427.696
25.q72
24.038
2I"868
te"230
I 6. 300
13 " 047

9 "437
5"428
4"536
3"558
2"482
I"30t

283 "434TOTAI. S 99 " 800 76 "30'î



c.37

56. POL¡CY CALCULATTONS - ENDOWMEh¡T I.5 VËÂRS A6E 25 (CONTCD}

YE ÅR

N

PROSPECT 1 VE
PERFORMANCE
PER UNIT =

{28} - {57}

{58)

TTT AL
PROSP ECT T VE
PERFTIR?4ANCE =

{ 5E } X { 40I / ( 17 }

{59}

L

2
3
4
5
6
7
I
I

¡.0
11
L¿
13
L4,
¡.5

28 "7 95
44,692
49. L28
50" 840
51 " 405
52.72q
53 " 098
5I.. 872
50.s24
50" ¡.05
48" 260
41" 12 0
33"¡.81
24"229
12.928

287.95
446"92
49!."29
508.40
5I4" 05
527 "24
530"e8
51.8.7 2
509.24
50 1.05
482 " 60
411"20
331"81
242 " 29
L29.28

TOTÂLS 663"30t 6r433"01



6T" BASåC ÍNPUT DATA - ÂGE 25
==== ======E=========== == ===== =

a ?F.

YEAR

N

HORTALfTY RATE

{x¡+N-3.

{t ¡

I-APSE RAYE
W

{x)+N-t

t2l

" t0
"06.05
"05,05
"04
"04
"04
"04
"o4
"03
"03n:å

"03.03

"66

DE SCtr.¡htT
FÂCTOR

TNTEREST
RÂÏE

(3t
¡

2
a
4
5
6
.?

B

9
lo
1T
T2
L3
14
¡.5

YEAR

N

" 00094
.00099
" 001 05

" 001 t0
.001 I0
" 001 l0
,00¡. t2
. 00 ¡. !.4

" 00¡.1e
" 001 25

"00¡.35
"00L4?
" 00¡.6Ì.

" 001 75

" 00¡.9I

T0TALS " 01907

l5! x (6)

17't

.06 50

.0650

.0650
"0650
" 0650
" 0650
" 0650
"0650
" 0650
.0650
"oó50
"0650
"0650
"0ó50
.0650

Lt l7 |

te)

P
(x)+N*t

= t-{1å-{2¡
(41

62" BASãC CALCUI-ATgOh.IS

\
C0HPOUh¡Ð P =

t vlI A'

(4) X{59 N-l
N-t h¡-l - v

{5} 1(,,

PER S T STENCY
PERSTSTEh¡CY AND DTSCOUNT
AND DISCOUNT ACCUþ1ULÂTION

FACTOR = FACTOR =

f,

2
3
4
5
6
I

B

9
n0
tl

L2
13
14
r5

. 89906

.9 3e0 t
" 94895
" 94890
" 94890
" 95890
" 95888
. 958 8ó

" 95881
"95875.96865
.96853
" 96839
.96825
" 96809

l. 00000
.89906
"84423
" 80!. 13

"76019
"72L34
"ó9169
"66325
"63596
" 60976
.58461
"56628
-548te6
ø)3LLl

"5L426

t ,00000
,93897
" 88t 66

"82785.v7732
.72988
" 68533
"6435 !.

.60423
"56735
"53273
" 5002 I
"46968
"44LA2
"4¡.4[0

l. 00000
" 844L9
"74432
"66322.59091
"52649
" 47404
" 4268X
.38427
" 34595
" 31 14/+

"28326
" 257 60

"23{+23
"21.296

1"00000
L " L8451
1"34351
L"50780
t.69231
I .8993 7
2 " 10953
2 "342962"60234
2. 8e059
3"21089
3"53033
3 " 88199
4.2693t
4 "6957 2

TOTAL t 4" 32093



a ?o

63" PLÂF¿ TNPUT DATA

EruDOWMET.¡T }5 YEARS AGE 25

YEAR

N

CÂSH
VÂLUE

csv
zu

( r.13

EXPEzuSE FACÏORS
R EGUI- AR

D TVTDEND GROSS
RATE PREH EUM

(12¡ {n3l

GENERA!. DTLLARS
A¡,ID PËR

TÅXFS{g} Uh,IÏT

{ le? (1-59

DOLL ARS AF4OUt\IT

PER PER
POLÏCY UNTT

(16$ {r7)

t
2
1
{ç

tt
I
I
9

1.0
1l
T2
t3
T4
l5

22
t{

t-3 5
L94
256
320
385
453
524
597
672
750
ð-J t
914

I 000

2 "854.26
5"7Ì,
1.20
8"74

¿U.JT
i?"e4
13"6!.
I5"3L
n7"û7
:.8 " B5
20"70
22.63
?4.58
26" 6L

64.18
64"L8
ó¿n " 18
64." 18
64 " 1,8
64 " ¡.864" tr-8

6¿*. i.8
64.tr8
64. r.B
64"L8
64.18
64. 1B
64. 18
64" 18

¿2
¿
L

¿

¿

¿
2
¿
2
¿
-z
2
¿

i,0 "00
. ¿t)

"20.20
"zCI
.20

.2A
"?o
"20
"20
"20
"20.20
,20

42"oCI lç000
7.00 1,000
7"00 lrooo
7.00 I ,0 00
7.00 1s000
7"00 1 e000
7.00 1 1000
7"00 1,000
7"00 1e000
7.00 1 r 000
7"00 1 c000
7"00 I s000
?"00 leoo0
7"00 1e000
7"00 leoo0

TOTAL S 9ó2.70 12"80 140"00zLO"377t-30



64" PLAN CAI-CULÀTTONS - ENDOHMENT 15 YEARS AGE 25
___ ======================================

AHOUNT AT RTSK HORTALITY COST END OF YEARYEAR DEDUCTTONS == {17, - {Lt) = {[) X {Zt} (tt)+{LZtþIZZI
N

t 2t I t229 | 231

.9L9
"99.4.908
" 887
,818
" 7EE
-ÒttY
"624
"566.504
" &T43

, 368
"272
. u:u

8.Et¡-

8AS{C HÅR.Ggß,!
Â1 ISSUE =

t25t x {7t

126 
'

39"984
T. 6¡.5
6" to7
6"252
5" 2 ¡.8
4"e11
5" 129
4. 466
3. 940
3" 845
a a | ÐZ
3"448
3" 193
3.219
3"03û

t04" t I9
=============Ë

25 "769
Õ1 ø L I n

n41"618
202 "O87
265 "558331"058
397,629
467 "234
539 "8V6
6n_4 "57 4
69L "293?71"068
853 "902
938"731

[026 "6 10

c.40

BEGtNNfNG OF
YR. DEDUCT TONS

= 1231ll+l3l

l24l

?4 "L96
77" l5e

13?,975
189"753
249" 350
310"853
373" 36 I
438.717
506 "926
577 "065
64e" 161
724" 008
801 "78688t"438
963"953

6900 "64L

BAS IC MARGTN
FÂCÏORS =

l27t x (Bt

(28!

l
2
3
4
5
ó
7
B

9
l0
tt
L2
13
14
t5

978
923
865
B06
744
680
6L5
547
476
403
328
250
i69

86
0

ï0ïAr- s 78 70

BÁSIC MARGIN =

{Lt) + (&33
N-1

q24l

l¿>t

YE AR

N

39" 984
I "O2L8.205
I "4278"830
9.327

LO. 81e
10"463
TO "25411.115
¡.2.079
L2. T7 Z
t2"3e4
L3,V42
1-4"227

TOTALS I 92"t59

7349. I I 1

&CCUHULATED
BÅS [C HARGTN
AT TSSUE =

sUH OF {26}

t27 |

I
2
.a

4
5
6
I
B

9
t0
tI
L2
L3
L4
l5

104.1 19
64 "t35
56"5?O
50.4 I 3
/ç4.161
38 "94334,O32
28"903
24"437
20 "497
L6 "652
12.890
I "4t{2
6 "24.9
3"03CI

104"119
75 "97?
75 "935?ó"013
7 4 "73473"9ó7
7 L.792
67 "71963"593
5q.248
53.46 I
45 "50636.654
26,67q
L4"228

9 19.62?



c.4I

65 " PÛL gCY T NPUT DATA

E¡üDOHHENT T.5 YËÂR5 A6Ë 25

i A¡SURANCE AHOUNT f40l s 10r000

CTþMISSION RATE - ¡.ST" YEAR (41} 308

COMMISSÍOh¡ RATE - 2ND" YEAR f¿+23 iOg

COMHTSS¡ON RATE - 3-¡.0 YEÅRS {43å 58

POLTCY FEE (TOTÅL } CåI-CUO-ATED I44g S 9"OO
FROM F{ASÏER F I LE ÐÅYA



YEAR

N

ó6" POLICY CALCULATIONS - ENDCIWHENT T5 VEARS AGE 25
======== ==== ===== =======e====================_==== ==

POLTCY FEE COMMTSSION GENERAL ÅND
PER UNTT = PER U|¡TT = TÂX EXFENSE =

f (t3, + {50!} {([3] + t5O,)f44!XtL7t/140t x {4te42s43} x tt4}
(50) (5¡.! (52¡

c.42

EXPENSE PER
POLTCY,/UNTT =

I ló ) x f r? ) / ( 40 t

( 53 )

I
2
3
4
5
6
7
B

9
l0
l!Àt
L?
1.3

L4
t5

ïCIïAL S

YE AR

N

" 900
" 900
"900
.9 00

" 900
" 900
" 900
" 900
.900
"900.900
" 900
.900
.900
" 
900

L9 "520
6" 5I_O
3 "2503" 250
3" 250
3.250
3 "2503.250
3"250
? " ?-50

16" 270
1" 300
1"300
!. " 300
t"300
I .300
t"300
L"300
1"300
1"300
t.300
1"300
!. " 300
1"300
1"300

4 "200.700
" 700
.700
" 700
.700
.700
" 700
" 700
.700
,700
" 700
" 700
" 700
.700

[3 " 500
======== ======

MARG I f{
ADJUSTÊ4ENT =

(51å+(52¡+{!,5!
+t53)-t501

| 544

52"A30

HARG T N
A DJ US T MËNT
AT ISSUE =

(5r+þ X {7}

{s5}

34 "470
==============

ACCUMUI- ATED
MAR6IN ADJUST-
HENT AT T SSUE

= SUH OF (55)

{56}

14" 000
==============

MARG T N
A D J USTHEÀ¡T
FACTORS =

(5ól x {Bl

l51 l

1

2
J

4
5
ó
T

a

9
r/ì
i.I
12
L3
l4
t5

4 9.0 90
7"810
4 "550
4 "550
4 "5504.550
4"550
4"550
4"550
4"550
r .300
I.300
1 ,300
1"300
1.300

49" 090
6,593
3 "387
3" 0t I
2" 689
2"396
2" L57
L "e421"748
t" 5?4

. ¿å05

.368
"335
" 304
" 277.

16"283
27 " te3
20.600
17.213
14" 195
11"506
9"110
6"953
5"0¡.t
3"263
I .689
L,284

" 9I6
"581
"271

76 "28332.212
27 "676
25 "9 54
24.O22
2L "854t9"218
L6 " ?9L
t3 " 040

9 "432
5 "4234.533
3,556
2 "480
1"301

99 .8 00
==============

't6"283
==============

283.275
==============

TOTA!-S



c.43

66" POLICY CALCULATTONS _ ENDOIdHEzuT !-5 YEARS AGE 25 (CONTO DI_-----:

YEAR

N

PROSPECT TVE
PERFBRHANCE
FER UNIT =

(28¡ - {579

{5Et

rOT AL
PROSPECT TVE
PERFORHANCE =

{581X140t/lL7l

(59!

I.

¿

3
4
5
6
I
tt
9

10
11
L2
l3
L4
15

27" 836
43.7óO
48.259
50" 059
50.7t 2
52" 1 ¡.3
52 " 574
5L ' t+28
50" 553
49"816
48.045
40. 973
33.098
24" L99
L2"927

636.352

278,36
437 "60
482 " 59
500,59
507 " t25?L"t3
525,74
5L4.28
505"53
498.16
480" 45
409 " 73
330"98
24L "99
L?e "27

6e363"52TOTÂL S



7I. BASÍC TNPUT DATA _ ÂGE 25
=============== ========= ====_=

c.44

YEÅR

N

MORTALTTY RATE

{X'+N-I

trt

LAPSE RATE
w

{ X) +N-T

421

IT.¡TERFST
RAT E

( 3t

t
2
-f

4
5
6
7
I
9

l0
1t
9.2
l3
14
Lf

" 00085
" 00090
" 00095
" 001 00

" 001 00

"001c0
"00t02
"00104
" 00t 08
.001 L4
, 0012 3

" 001 34

"o0tq6
" 001 59

" 00x,74

r0TAt_s " 0 !.734

5

P

lx,+N-1
YE AR

= t-{t)*{2i
N

(4å

.594

Dtr SCOUzuT
FACTTR

.090
,054
"445
.0e5
"o45
" 036
.036
.036
.036
" 036
"027.o27
,o27
. ozv
"o27

"0650
" 0650
" 0650
,0650
"0650
. 0É,5 0
.0650
"0650
.06 50

" 0650
"0650
" 0650
" 0¿r 5O

"0650
" 0650

s
COT4POUF¡D p =

{xt

{4} X{5} p'¿-l
N-!, N-t = \,t

(5t tót

PERS T STFhICY
PERS TSTEhICY AND DI SCCIUNdT
AND DTSCOUNT ACCUFqULÅTTON

FACTûR = FACTCTR =

{5} X (6) rlt7l
(7) (e)

I

2
3
4
5
ó
7
B

9
t0
!.1
L2
L3
L4
15

" 909 ¡.5
" 945 10

"95405
.95400
" 95400
" 9ó30CI

" 96298
,96?96
.96292
"96286
"97LV7
" 971é6
" 97 L54
" 97141
" 9?¡.26

¡. " 00000
"90915.85924
" 8t 976
. 782 05

" 74608
"71848
"69188
"66625
" 64¡.55
e6L Í t¿

"60028
" 58327
.56667
.550q-î

1. 00000
" 93 897
" 88 166
.82785
"77732
" 72988
" 68533
" 6435L
,60423
,56735
.53273
.5002 I
. d+6968

"44LA2
" 414X.0

[ " 00000
"85366
"75756
" 6V864
" 607e0
"54455,49240
"44523
"40257
" 36 3e8
.32908
.30027
.27395
"?4.99L
"22795

1 " 00000
t"17143
t " 32003
L,47354
1.64501
I " 83638
2.03087
2 " 24603
2"4A404
2 "74-140
3 " 03877
3.33034
3 " 65030
4.00 t 44
4.38693

T0TÂt_ 14.38866



YE AR

N

CASH
VÅLUE

CSV
N

( 1t.Þ

DI}LLARS
PER

POL TCY

{ 161

c.45

A MO UNI
PER
UNÍT

( 17¡

73" PLAN INPUT DATÅ

ENDOWMEh¡T N5 YEARS ÅGE 25

EXPEfl¡s8 FACTORS
REGUI- AR

DTVIDEND GROSS
RATE PREM TUI4

{i2} (13}

GENERAT- DOO-I-ARS
AND PER

TAXES(gI UNTT

{ t4¡ { 15)

25
¿
¿

2
2
¿

?
¿
¿

¿

2
2
¿
2
2

I
?
3
4
5
6
I
I
9

ìn
It-
ï2
t3
l4
t5

22
7V

135
L94
256
320
385
453
524.
5e7
612
750
83t
9L4

t 000

2. 85
4 "26
5"7¡.
7.?O
8.7 4

lo.3¡.
t 1"94
r5ôÕ[
15"3n
r7"07
t-8"85
20"70
22"63
24"58
26 "61,

64" [8
64"t8
64 " ¡.864" ¡.I
6{+ " L8
64" L8
6,4'LB
64"18
64"t8
64." t.I
64.18
64. l. I
64. 18
64. l8
64" l8

10"00
"20
"20
"20
"20
"20
"20
"20
"20
"20
"20
"20
"20
.20
"20

42"00
7.00
7"00
7"00
7"00
7,OO
7.00
7"OO
7.00
7"oCI
7"00
7. oo
?, 00
7.00
7.00

eo0o
s0O0
ç000
e o0o
o0OO
s 000
g00O
ç00O
s OOO

r 000
s 000
s 000
s 000
c OO0
ç 000

TOTALS 7I3O 2LO"37 962 "70 12.80 140.00
======== ========



74" PI-ÂN CALCUI-ATIONS - ËNDOHHENT T5 YEARS AGE 25

AMOUNT AT RT SK

= {17} - {tt}

{ 21}

HORTALITY COST

= {t} K t2tt
g22g

END OF YEAR
DEDUCTTSNS =
llt,!+{.Lzl+1221

t23g

c.46

BEGTNNT¡{G OF
YR" DEDUCT IONS
= l23lll+{3}

t 24l

YE AR

N

I
2
j

4
5
6
7
I
I

10
tl
L2
13
L4
15

978
923
865
806
744
ó80
61,5
54-r
476
403
328
250
tr69

86
n

" 831

" 831

"822.806
"744.680
"627.569
" 53.4
.459
"{è03
" 335
- 247
o X--1 I

25"68I
82 "091

L4',Å. "532
202"OO6
265 "484
33 0" 990
5YTø>OT
467"179
539 "824
6L,4"5?9
69t "253771"035
853 " 877
938"717

1026"610

24 "11477"081
132"894
189"677
24e "?BL
310.78e
373,302
438 " 666
506.877
577.O23
649.O64
723,977
801"762
BB ¡. " 424
963"953

6899" 8B/+

BåS TC MARGIN
FACTDRS =

l27l x (8t

(28)

TOTAû- S

YEAR

N

-r8vo

BASfC f{ÂRGIhl =

{3.t} + {t3}
N- !,

-' 4 24þ

{25}

8"005

BASEC HARGIN
Aï ISSUE =

t25' X (7t

l26l

-t348.375

ACCUMULAT ED
BASCC HARGTN
AT ISSUE =

suH oF | 261

l2-t I

L

¿

4
5
6
I
B

IU
IÀ
L2
13
L4
r6

TOTAI- S

40"066
9"099
8"286
e"503
8"899
9"391

¡.0"878
ro"5t4
10"303
¡. t . r.57
¡.2 " 1 16
L2"203
12"418
13"756
L¿e "227

40 " 06ó
7.767
6"277
6.449
5"410
5. I ¡.4
5"356
4, ó81
4" r.4E
4"O6L
3.987
3"664
3 "¿þOz
3"438
3ø ¿s+3

1.07.063
66 "997
59 "23052.953
46 " 504
4t"094
35 " 980
30.624
25.e43
2t "795
L7 "734
!.3 " ?47
10" 083
6.68 t
3.243

I07"063
78.482
78. 18 5
78.O28
76 "50075.464
73. 07 1

68 "7 82
64 " 4¿+3

59. BB 0
53 " 890
45.782
36" 806
26 "73t+
L4"227

917 "337192"816 r07" 063



75" POLÍCY TNPUT DATA
========= ============ =

ENDOHMENT 15 YEARS AGE 25

INSURANCE ÂHÛUNT

COF{MTSSTON RATE - TST" YEAR

CO¡4þ T SS ICIN RÂTE * 2ND. YEAR

COFIHTSSTON RATE - 3_10 YEARS

POL ICY FEE ( TOTÅI- } CALCU¡-ATED
FRCF4 HÁSTER F T¡-E DATA

(¿+0)

(41!

{428

(43'

{44t

100000

302

108

5ß

$ 9"00



76" POLICY CALCULÂTTONS - ENDOWHENT 15 YEARS AGE 25

POL TCY FËE
PER UNIT =

{¿s4¡ X{ l7}/{40¡
(50!

COMHTSSTON
PER tfNtlT =
{(131 + {50t)
x (41 s42ø431

(5¡.1

GENERAL ANID

TAX EXPENSE =((t3! + (50t)
x { L4}

l52l

c.48

EXPENSE PER
POLICY/tlNIT =

{16tXt17t/(40t
( 531

YEAR

NI

I
2
3
4
5
6
7
B

9
t0
1t
L?
L3
1.4

15

¡.3 " 500

f.4ARG T N

ÅDJUSTMENT =

(5[]+{52}+(15)
+{53}-{50}

| 5¿"',}

52 " 030

MARGT N

A DJ US TME NT
AT TSSUE =

{54} X (7)

t f ) I

16.270
I"300
1"300
t .300
l. " 300
¡..300
r. " 300
1"300
1"300
1"300
I .300
x. " 300
1 " 300
1"300
!. " 300

34 .47 0

ÂCCUMULATED
MARGTN ATJJUST-
HEN¡T AT T SSUE

= SUM OF (55)

{56)

FlARGIN
ADJ US ÏMENÏ
FACTORS =

{561 X {8)

t51l

"900
.900
"900
"900
" 900
" 900
.900
" 900
.9 00

"900
" 900
" 900
"900.900
" 900

¡.9" 520
6,510
3"250
3.250
3.250
3 "250
3"250
3" 250
3"250
3"250

:

4 "200
"700
" 700
" 700
" 700
" 700
.700
" 700
" 700
" 700
" 700
.700
" 700
" 700
,700

TOTAL S

YEAR

N

t4.000

¡

¿

4
5
6
7
I
I

1^

It
t-¿
t3
1.4
n5

49"090
7"810
4 "5504.550
4 "5504"550
4 "550
4" 550
4"550
4 "5501"300
t.300
I "300
1."300
L"300

49" 090
6"667
3" 447
3"088
2"766
2"478
2" 240
2"026
¡. " 832
n "656
"428
" 390
" 356
.325
"296

77"085
27 "9e5
?L "328
L7"881
L4"793
L2 " O27

9 "549
7" 309
5 "2e3
3"451
1"795
1"367
"977
.621
"296

77"085
32 "794
28 " L54
26 "348
24"315
22 " O86
19, 393
16 " 416
1.3" 123

9 "48t.
5 "455
4"553
3 "566
2 "485
I "299

286"573TOTAL S 99. 800 77.085



c.49

76" POÍ-TCY CALCULATIONS - EF{DOWffiENT I5 YEARS AGE 25 {CONT'D}_-----:

YE AR

N

PROSPECT IVE
PERFORHANCE
PER UNTT =

(28) - {57}

{58}

TOT AL
PROSPECT IVE
FERFORMAIJCE =

{581X{40tl[17)

{59)

l'

4
5
ó
T

I
9

t0
¡.i
L2
L3
L4
l5

29" 978
45" 688
50. 03 t
5¡,"680
52" t65
53,378
53"67e
52.366
51"320
50. 399
48" 435
4L " 229
33"240
24 " 249
L2"928

TOTALS 650.'t64

299 " 78
456" B8
500" 3t
5 16" 80
52L " 65
533 "78536. 7 I
523.66
5L3.20
503"99
484"35
4-L?"29
332"40
242" 49
L?9 " 28

6 e 50?. ó4



5
P

{ X å +NI- I

= 1-{¡.å-{2}

{4!

COHPCIUND P
(x¡

{4} X{5å
N-t h¡-t

{5}

PERS ! STENCY
AND DfSCOUNT

FACTOR =

(51 x {6}

{?)

c. 50

IhITEREST
RATE

(31

"0650
" 0650
.0650
"0650
"0650
"0650
"0650.0650
" 0650
" 0650
.065 0
.0615O

" 0650
"0650
"0650

PERSI STENCY
AND DÏSCOUNT
ACCUMULAT TON

FÅCTOR =

Lt {,7 |

(B)

81" BASIC TNPUT DATA - AGE 25

YEAR

N

MORTåLITY RATE

(x)+N-1

{r¡

82" BASCC CAI-CU8-ATTONS

ç

I-APSE RÂTE
w

( x ¡ +N¡-n

(21

"1[0
" 0ó6
.055
"055
"055
"o44
"o44
"044
" 044
"044.033
" 033
.o33
" 033
.033

.v26

DÍ SCOUNT
FÂCTTR

N- ¡,

-V

{bt

¡.

¿

3
l¿

5
ó
T

I
9

x-0
1t
L2
t3
l1+
r.5

YEAR

N

" 00085
,00090
" 00095
.00100
" 001 00

"001c0
" 001 02

" 00t 04
.00t c8

" 001 l4
"001 23

" 00t34
" 0otr 46

"00t59
"oo1 ?4

TOTALS "01734

t
¿

a

4

6
T

I
9

t0
Lt
L2
r.3
L4
15

" 8 8915
" 933 10

"94405
"94400
" 94400
" 95500
"95498
"95496
"95492
" 954 86

" 965 ?7
.96566
"96554
" 9654tr

"96526

TOïAL ',!.4"25666

I " 00000
. 8891 5
"8?967
"78325
"73939
" 69798
,66657
.63ó 56

" 60789
" 58049
.55+29
"53532
" 51694
,499 t 3

"48187

t " 00000
,93 897

" 88 166

"82785
ø t I I3L

.72988
" 68533
"6r+35L.60423
" 56?3 5

"53273
"5002å
"46968
"44TO?
"4å4!0

I " 00000
. I 3489
"73149
" 64841
"57474
.50944
"45682
.40963
" 36?3 t
.32934
"29529
"2677-l
"24280
" 220L3
" 19954

1.00000
t"t9?76
I "36707
L "54?23
L.7399 2
| "962942"18905
2"44L23
2 "72250
3.0363 I
3"38650
3"73455
4.I1862
4"54277
5"01 153



Y ÊAR

N

CASH
VA ¡-UE

CSV
N

( 11)

DOLLARS
PER

PCIL ÍCY

(16ï

a qi

A F4O U¡{ T
PER
UNdTT

{ l7}

83. PLAf{ TNPUT DATÅ

ENDOWMENT T5 YEARS AGE 25

FXPENSE FACTORS
R EGUL ÂR

DIV T DEND GROSS
RÂTË PR€MII.'M

{ L2! {¡.3}

GEF{ERAL DTLLARS
AND PER

TAXESIS) UruTT

{ !.4.? {ì.5}

nt
¿
3
4

6
I
I
a

1t
L2
T3
l4
15

22
7'î

r35
194
256
320
385
453
524
59-l
672
750
831
914

t 000

2.85
4"26
5 "7L
7 "208"74

i.0.3 ¡.

[1"94
¡.3 " 61
L5"3l
Ì.7 " 07
18"85
20" 70
22 "63
24 "5826"6t

ó4" ¡.8
6/+" tg
64" L8
64"tr8
64. ¡.8
64" 18
64.t8
64.I-8
64, 18
64" !.8
64" l8
64" L8
64.tI
64" 18
64. 18

10"00
"20.20
.20
"2t
"20,20
,20
"?o
"20
"20
"20.20
.20
"20

42"OO
7"00
7"00
7.00
7,00
7 "007"00
7"00
7,OO
7. O0
7"OO
7"00
7"00
7"00
7"00

1v000
1o000
tç000
1 çOO0
1p000
lsOO0
1s000
1., 0 00
1ç000
I s000

s0O0
ç OO0
e 000
oOO0
0000

¿2
¿

2
¿
¿

2
¿

¿
¿
?
2
2
¿

2
2

TOTÂLS 7130 2t.0" 37 962.70 12"80 t 40" 00



84" PLAN CALCULATTONS - E¡IDCIWHENT 15 YEARS AGE 25

ÂMOUNT ÂT RISK

= (17l - {11t

{21}

HORTALTTY COST

= (1) x l2L)

| 229

END OF YEAR
llËDUCT IONS =
{åt}+{Lzt+{,221

{ 237

1<a

BEGINNTNG OF
YR, DEDUCT YO¡¡S

= 123 ) / 1+ ( 3 l

t24l

YE ÅR

N

I
2
3
4

6
I

I
I

TO
11
L2
l3
L4
L5

978
e23
865
806
144
680
6 1,5

5t+7
4't6
403
328
250
t69

B6
0

7870

BAStrC HARGIN =

(t[] + {13}
t\- r

- {24¡

t25l

"831
"83n.822
" 806
"744
" 680
" 627
"569
"514
-459
" 403
" 335
" 2t+7

" 1"37

B" 005

BASXC MARGIN
AT TSSUE =

f 25! X {7}

1261

25 "68L82"09i
ß.4L "532
202"OO6
265 "484330"990
397 "567
461 "L79
539 "824
6L4 "529691"253
77I"035
853 " 877
938"7¡.7

1026"610

7348 "375

ÅCCUMUI-AÏ ED
BÂS TC MÂRGTN
AT TSSUE =

sUH 0F t26l

t27 
'

24 "LL¿s
77.08 I

L32 "894
L89.677
249 " 28L
3l_0 " 789
373.302
438 " ó66
506. 8? 7
577 "O23
649 "064
723 "977
801"762
881.424
963.953

BA S TC þ{AR G TN
FACTORS =

t27t x t8,

l28 t

rÛTAL S

YE AR

N

I
2
5
4
5
6
7
B

Y
tn

It-
1.2
L7
Ltþ
1.5

40 "0669.099
8"286
9"503
8"899
9.391

t0 " 878
¡.0 " 514
10. 3 03
tr,"t57
I2.1 16
L2 "?03
L2.4LB
x.3" 756
14"227

ÍOTA¡_s r92.8t6

60" 066
7.597
6" 06 t
6.1.62
5"[[5
4"784
4"969
4"3A-t
3,784
3"6V4
3" 578
3" 268
3.015
3"028
2" 839

L02" 247

LO?.247
62"tBl
54" 584
48"523
42"36L
37 "24632.462
z'r "493
23" t86
I9"/+02
L5 "7?8
12. ¡. 50
8"882
5"867
2"83e

LOz.247
74.478
74.620
7 4.814
73 " 705
73 " Itz
71 . 061
67 " Lt7
63 " 124
58.91 2
53.263
45 "37536,582
26.652
L4"228

909 " 3 X.0



n q?

85" POLICY TNPUT DATA

ENDOHT4ENT T.5 YEARS AGE 25

INSURÅNCE Af{OUNT (4O I S IO,OOO

COMMTSSIÛN RAÏE _ IST. YEAR (4T} 308

CT¡IMISSTON RATE.zND" YEAR. 1423 lOB

COHMTSSTON RATE - 3-}O VEARS {43 } 5Z

POLICY FEE {TÛTÂL } CA8-CUI.ATED {44.\ S 9.OO
FRCIS ffiASÏER F I LE DATA



86. POLICY CALCULATTONS _ ENDOHMENT T5 YEARS AGE 25

POI. ÍCY FEÊ
PER UNIT =

{44tX{L7tl{40)

( 50,

COHHESSYCIFä
PER UI{IT =
{{13t + {50¡)
x f 4!. î42?43b

(51)

SEfi¡ERAL AflID
TAX EXPENSE =
{{13} + (50}}
x t 14t

1521

L6 "270
1.300
1 .3CJ0
t .300
["300
i. " 300
n"300
1.300
1"300
¡., 300
["300
i, " 300
1"300
1.300
I"300

34 "470

ÅCC UF{UL AT ED
HåRGIN ADJUST-
HEP{T AT TSSUE

= SUM 0F l55t

{56}

c.54

EXPENSE PER
POI-fCY,/UNTT =

(t6!x{17}/(40}

( 53 t

4.200
.700
.700
"7 00
.700
"700
"700
" 700
" 700
" 700
"700
"700
.7 00
" 700
"700

YEÂR

N

1

¿

J

4
q

6
7
8
9

10
t1
T2
L3
14
15

" 900
"900
" 900
"900
" 900
" 900
" 900
" 900
"900
"900.900
.900
" 900
" 900
"900

¡.3.500

HARG T N

ÂDJUSïÞ{EhlT =

{5tr)+{529+{¡.5}
+f53!-{50t

I 54.ì

19" 520
6"510
3"250
3,250
3"250
3" 250
3"250
3.250
3" 250

':"

52 " 030

HARG g N

ÅDJUSTfåEruT
AT ÍSSUÊ =

(54å X (?¡

{55}

TOTAL S

YE AR

N

14" 000

I'CARGiN
ADJUSTMEI{T
FACTORS =

(56) X tB)

t 57¡

t
2
3
4
5
6
I
B

9
TO
!t
L2
13
L4
T5

49.090
7"81û
4.550
4 "5504.550
4.550
4.550
4.550
4"550
4"55û
1"300
1"300
1"300
1"300
I"300

49 " 090
6" 520
3"328
2"950
2"615
2"318
2"079
1"864
1"67t
3., 498

"384.348
o 3Iô

" 286
"259

75"526
26"436
19" 916
16" 5BB
t 3" 638
ï.1 " 023
I " 7C!5
6"626
4.'r62
3"091
! " 593
n"209

" 861

"565
"259

75 "52631"664
z7,227
25 "583
23 "72e
2L"637
t9"056
16" 176
12"e65
9,385
5 "3954"5t5
3"546
2"476
1_"298

280" t?899 
" 

gO0 75 "5?.6
TOTAL S



86" PO¡-ICY CAI-CULATIOhJS - ENDOHF4Eh¡T [5 YEÁR5 AGE 25 {CONT€ D}

Y EAR

N

TBTAL S

l-

¿

3
4
5
6
7
I
9

1o
11
12
I3
l4
t5

PROSPECTTVE
PERFOR HA${CE
PER UNIT =

{28! - {57t

(589

26"VzL
42" 814
47" 393
+9 " 251.
49. 976
5l "47552" OO5
50" 94!.
50" r59
49.527
47 .868
40" 860
33.036
24. L7 6
L2"930

629 " L3?

TOTÂL
FROSPECT I VE
FERFORMANCF =

t5Blx{403/(1?)
(5e)

¿btø¿L
428.L4
473"93
492.5L
499 "7 65L4"75
520"05
509"/rl
501.59
495 " 27
478" 68
408.60
330 " 36
24L.76
129" 30

6 r 29l...32



9I " BAS EC TF{PUT DATA - EGE 25 c.56

YE AR

N

HOR,TAI.I TY RATE
IJ

(x)+N-l

{tt

[-ÂPSË RATE
H

{ x } +F{_1

{2}

I NTERE ST
RAT E

{3)

1

2
5

5
6
t
I
9

10
11
!.2
Í.3
x4
!6

.00076
"0008t.000 85

" 00090
.00090
.000e0
.00092
" 00094
.00097
.001 03

"00[n
"00x2r
" 00[3!.
"00143
"00x57

fOTAL S " 0 r.561

(4¡ X{5t ru-¡.
l-{2} N-t N-¡. - V

t5¡ {ó}

" 0700
.0700
,07 00
.0700
.0700
" o7cJo

" 0700
.0 700
" 0700
" 0700
" 0700
" 0700
.0700
"0700
" 0700

PER,STSTENCY
PERS I STENCY AIID DT SCOUNT
AND D I SCBIjNT ACCUHUN.ÅT TOh¡

FACTOR = FACTOR =

( 5¡ X {6) Llt7l
(7) (Bt

92" BASIC CA8-CULATTONS

" 090
" 054

" 045
" 0/$5

" 045
" 036
" 036
" 036
,CI36

"036
"a27
" 027
"027
"o?.7
"o27

" þY¿+

D I SCût¡f,,lT
FÂCTOR

S

S CSHPOUNÛ P -
P {X}

€x)+N-t
VEÅR

h¡

= 1-{ X

I r,,t

[ "909242 .945 19
3 ,9541.5
4 " 95410
5 .954tO
6 "963107 "963C8I " 96306
9 ,96303

10 "96297
1 t " e71.89
!.2 , 971. 79
i.3 "97L69L4 " 9?1.57
t5 " 97I /r3

T0TAt_ t 4.39039

[.00000
"90924,85940
" 82000
"-r8236
"746q5
"7t89¡..69237
" 66679
.642t 4
"61836
"60098
" 58403
" 56750
.55137

I " 0000t
.9345 I
.87344
.81630
.76290
"7 L?.99

"6663¿+
"62275
"5820r_
" 54393
.50835
"47509
" 

dâ440 L

"4149e
"38782

t " 00000
.849?6
.75063
" 66937
.59686
"5322L
"47904
" 431 17

" 38808
.34-928
"3!434.28552
"25932
" 23549
.21.383

I " 00000
1.17680
L "3322L1.4c394
L "67543
l. " 87896
2"08751
2 "3L927
2"57679
2 " 86303
3. L81.27
3 "50238
3 "85624
4 " 2464é,
{* 

" 67 66L



93" PLAN INPUT DATA

ENDOHMENT 15 YEARS AGE 25

YEÂR

h{

CA SH
VA LUE

CSV
N

| lt)

EXPÊNSE FACTORS
REGUI-AR

DTVIDEND GROSS
RAÏE PREM TUM

( t2å I t3l

GENERAL DOI-I-ARS
Al,üD PER

TAXES(g} UF{TT

{ t4} { !.5}

DOLL ARS ÂMOUNT
PER PER

POL TCY UN I T

(16) { 17t

t
¿

3
4
5
6
7
I
Y

IU
tt
L2
13
L4
15

¿¿
77

135
t94
256
320
385
453
) ¿.r
597
672
750
831
9t4

!.000

2.85
4.26
5.7 L

7 "20
I "74lo.3t

11"94
13"61
15"31
17.07
¡.8.85
20" 70
22 .61
24"58
26. 61

64"18
6¿e, 18
64" l8
64" ¡,8
64"18
64" t8
64" l8
64.18
64 " X.8

64. t8
64 " ¡.864"18
ó4"18
64.L8
64" l8

¿3
2
?
¿

¿
2
2
a
2
¿

2
2
¿
ôI

2

10 ,00
.20
"20
"20
"20
"20
"20
"20.20
.20
"20.20
"20
"20
"20

42"00 l r0o0
7"00 1s000
7"00 1v000
7"00 1 1000
7"00 I,000
7,00 leo00
7"00 1 1000
7.00 1,000
7"00 I r 000
7.00 1 r 000
7.00 I ? ooo
7 "00 1 ,000
7"00 1e000
7"00 Iroo0
7"00 I ç000

TOIÀLS 7130 210"37 962.70 t 2.BO I 40. 00



94" PLAN CALCULÂTIONS - ENDTWMENT T5 YEARS AGE 25

AHOUNT AT RTSK

= {17) - {11}

| 2t )

HORTAE-E TY COST

= (l) x {211

t2?þ

END TF YEÅR
DEDUCTI0NS =
(11¡+{!.21+1221

I 231

n qq

EEGTNh¡TNG OF
YR " DET}UCT f ON S

= 1,231l1+{ 3 )

1241

YEÂR

N

I
2
3
4
5
6
I
I
9

10
1t
L2
IJ

l4
1)

9?8
923
Bó5
806
744
680
615
541
4'16
403
328
250
169

86
0

?8 ?0

BASTC ffiAR,GTN =

{11} + (t3l
t\_ I

- {241

t25i

"743
"748
"735.725
" 670
"6L2.566
.514
"462
" 415

"364
" 303
"22L
" 123

7 "20L

BA5[C HARGÍru
AT ÍSSUE =

t251 X (71

4261

25.593
82"OOB

L4t "445
20L "925
265"r+10
330 "922
397 "506
467 "T24
539 "7726¡.4"485
69L "2L4
77 !. " 003
853" 851
938 

" 
703

to26"6to

734'î "57 L

ACCUMULAT ED
BÂ5TC M&RGÍzu
AT ISSUE =

5UF4 0F ( 261

127 ',t

23 "9t9
76.6¿+3

132" 1e2
188"7t5
248 "O47
309" 273
371"501.
436 " 564
504"460
574.285
645 "994
720 "564
797 "99287'r.293
959 "449

6 866 .89 1

BASTC MARG[N
FACT0RS =

t27t x (81

(28)

TTTAL S

YE AR

N

¡

2
3
¿L

5
ó
T

8
9

to
1t
L¿
13
L4
15

40. 261
9.537
8"988

I û "465t0"133
10"907
L2"67e
¡.2 "616L2"720
13"895
15"r86
I5"6¡.6
tr6"t88
17" 887
18"73t

TOTA!- S 225 "BO9

40" 261
8" t04
6"747
7" OO5
6" 048
5. BO5
6" 074
5"440
4" 936
4" 853
4.7'r4
4,459
4" 198
e,2L2
4" 005

L16"921

116.921
76 "660
68 " 55ó
61. "809
54" 804
48 " 756
42"95L
36. 87 1
3L "43-r
26"50¡.
2 1 .648
t,6 " 874
1.2.4L5
8"2 i?
4" 005

1t6"921
90"213
91"331
92.339
9t .820
91.611.
89 .66 1

85 "52&81"007
75 "873
ó8" 868
59"099
47 "875
34.893
18"730

t135"769



a qo

95 " POL ICY ¡ r,{Pt,T 0ATA

EI{DT]WHENT 15 YEARS AGE 25

INSURANCE AMTUNT

COMMTSSION RATE - 1ST" YEÂR

COMF{TSSTOzu RATE - zND, YEAR

COHHISSTCIN RATE - 3-}.0 YEARS

PT]L TCY FEE {TOTAL } CÅLCUtATED
FRCM MASTER F T ¡-E DATA

(40) s 10"000

(4!. t

(42þ

143 )

308

109

5Z

{44} S 9"00



9ó" POLÍCY CALCULATIONS _ EhIDOHHEF¡T T5 YËARS AGE 25

POLTCY FEE
PER UNIT =

(44)X(17)/t40)

150¡

coHMrssr0N
PER UNI ï =((r3l + t50t'
X {41 ç42s431

(5tt

GËNERAL AND
TAX EXPËNSE =
{(13} + (50}}
x { t4)

{52}

c.60

EXPENSE PER
Pt!- ICY/U8*f ET =

{16}x(¡-71l(40}

(53¡

YEAR

N

1

¿
5
4
5
6
7
I
9

l0
1t
L2
t3
14
l5

,900
" 900
"900,900
" 900
"900
.9 00
,900
"900
" 900
" 900

"900
" 900
"900
" 900

3.3.500

MÅRGÃN
AÐJUSTMENT =

{51}+(52}+(¡,5&
+t53¡-{50}

| 54tr

t9.520
6" 510
3" 250
3" 250
3"250
3"250
3"250
3,250
3.250
3.250

52"t30

HÂRGgh¡
ÅDJUSTHE¡.IT
AT ESSUE =

{54} X t79

(55¡

34.4VO

ÂCCUHULATED
T4ARGTN ÂD.'UST-
HEF{T ÂT T SSUE

= SUH OF {551

(56)

HARGT N

ÅD JUSYME NT
F&CToRS =

(569 X {8}

{57}

T6 "270
1"300
1"300
1 ,300
n." 300
3. "300t"300
t "300
L"300
L ,300
[*300
tr"300
!. " 300
1"300
Ì. " 300

4 "200
" 7CI0

" 700
" ?00
" 700
" 700
" 700
" ?00
.700
" 700
.70û
.700
" 700
" 700
" 700

rOTÅL S

YE AR

N

t4"000

I
2
5
4
5
6
a

I
9

n0
1ttÀ
L¿
13
L4
15

49 " O90
7.8 10
4 "550
4 "5504.550
4.550
4.550
4"550
4.5 50
4"550
1.300
1.300
1.3 00
1"300
1"300

49" 090
o.o5f
3.415
3" 046
2 "7 1.6
2"422
2" 180
¡. " 962
L "166L"589

" 409
øaI I

"33?
" 306
,278

76"5?4
27,434
20.797
17" 382
14"336
In-"620
9" t98
7"018
5"056
3"zeo
1"701
L"292

" 921

" 584

"278

7 6 "524
32 "2fl4
2? " 7CI6
25 "968
24" Olc
2 ¡-,8 34
19"Z0t
L6 "277
13"028
9"419
5"411
4 "5253"552
2 "480
1"30û

99" 900 76"524 283,528TTTAL S



c. 6l

9ó" POLTCY CÀLCULATTONS - ENDOHMEP{T ¡.5 VEARS ÅGE 25 fCONT'DI

Y EAR

N

PRÛSPECT TVE
PERFOR HANCE
PER UNTT =

(2e¡ - (57)

{58}

ÏOT AL
PROSPFCT I VE
PERFIIRMÅNCE =

{58)X{40}/( t7l
(59¡

l
2
3
4
5
6
a

I
ç

t0
11
L2
l3
l4
l5

ÏOÏALS

40" 397
57.929
63"625
ó6"371
67"801
69" 777
70" 460
69" 25t
67 "97966"454
63 " 457
54"5'14
44"323
32" 4I3
17" 430

403"97
579 " 2e
o5Þ. ¿>
663 "7 L

6?8"01
697 "77704"60
692"51
679 "79664"54
634"5'l
545.74
4.43.23
324.t3
174" 30

852 " 24L 8e522"4r



IO1" BASTC ÍNPUT DATA - AGE 25 c.62

YEAR

N

MCIRTALITY RATE

l xl+N-t

(1,

LAPSE RÁTE
w

{x}+N-L

(u)

"x.t0
" 066
"055
"055
"o55
" 044
"o44
" 044
" 044
"o44
" 033
" 033
" 033
" 033
" 033

"726

Df SCOUNT
FACTOR

I NTEREST
RATE

(3)

I " 00094
2 " 00099
3 "OOIC54 .001 10
5 "00¡.106 " 001t0
7 "001 12
B "001149 "0011910 "001.25lt .00135

x.2 " 001 47
13 .00¡.61
14 " 001 ?5
t5 .00t91

ï6TALS "01907

"0ó00.0600
.0600
,0600
" 0600
" 0600
" 0ó00
" 0600
. o600
. oó00
" 0600
"060c)
" 0600
,0600
"0600

LOz" BASIC CALCU!.ATIO¡¡5

s
S COMPOUND P =

{x}

{4} v.lsz t\¡-r.
N-l N-t - V

t5å l6)

PERSTSÏENCY
PERSISTENCY AND DTSCOUNT
AND DfSCCIUNT ACCUMULAYTTIN

FACTOR = FÂCTOR =

(5! X t6) Ltt7l
(7) (8t

YE AR

N

{x}+N-L

= ¡.-(Lå-(2)

{4'

1

2
)
4
5
6
7
I
I

l0
L1
t¿
l3
14
15

.88906

.93301
" 94395
" 94390
" 943 90

"95490
" 95488
.e5486
" 9548t
"95rt75
" 9ó565
" 965 53

" 96539
"96525
" 96509

TOTAL L4 "25ta93

I " 00000
"8890ó
"82950
" 78301
" 7390 I
"697 62
.666 I 6

"63610
" 6073e
" 57994
.553?0
"53468.5 1625
" 4983 I
"48106

I " 00000
"94740
.89000
" 83962
.79209
"74726
" 70496
" 66506
"627 4t
,59 t 90
"55839
.526-19

" 4969-l
"46884
"44230

t. 00000
" I 3874
"73826
.657 43

"58542
"52130
"46962
" 42304
" 3 81O8
.34327
.30918
"28L66
" 25656
"?3366
,?1.277

I .00000
| " Le226

"35454
"52t07
"70818
,91828

2,t2938
2"36784
2"624L2
2.913 t 6
7"23436
3 " 55038
3.8977 2
4.27972
4"65991



Y EÀR

N

CÂSH
VALUE

CSV
N

( L1å

DOL I. AR S

PER
POI- TCY

{ t6 )

c. 63

AMO UNT
PER
UNTT

{ 17}

IO3" PLAN INPUT DATA

ENDOHMENT I,5 YEARS ÂGE 25

EXPENSE FACTÛRS
REGUI-AR

DIVIDEND GRÛS5
RAÏE PRFHTUH

{ 12} {13}

GENERAL DOLLAR.S
AND PER

TÅXES(g} UNTT

( ¡_43 { !.5}

I
2
3

5

6
2

I
I

IO
tt
L?
l3
T4
t5

22
TI

t35
194
256
320
385
453
5?4
597
672
750
83t
914

I 000

2.85
4"26
5.7!.
7 "20
8" 74

10.3 !.

1 1.94
13-6t
i.5. 3 L
17" 07
tB" 85
20"70
22"63
24"59
26"6I

64" L8
64.1-B
64"L8
64 " ¡.864"18
64" t8
64"18
ó4"18
64. t B

64"18
64. ¡.8
6r+" t8
64, 18
64.t8
64" t8

[0 "00
"20,20
"20.zo
"20,20
"20
"20
.20
.20
.20
"20.20
"zo

42 "OO7.00
7,00
7"00
7"00
7"00
7"00
7"00
7"00
7"00
7"00
7"00
7. OO

7.00
7"00

Ir000
1e000
le0oo
1e000
1çOO0
IeO00
1ç000
lr0O0

¿)
2
2
¿

2
2
¿
¿

2
¿

2
2
2
2
2

s OO0
¡ 000
ç 000
ç000
ç O0O
,000
s 000

TOTALS 7[30 210" 37 962 "70 12 " 80 [40.00
i======= ========



I04" PLAN CALCULATIÛNS - ENDOWHENT T5 YEARS AGE 25

AMOUNÏ AT RISK

= {t?l - (1.11

( 21t

}4ORTAL T TY COST

= {l} x l2tl

t22t

" 919
"9[4
" 908
" 887
, 818
" 748
.689
"624.5{t6
" 504
" 443
"368
"272
" t 51

8.81t

BASTC F4ARGIN
AT ISSUE =

t25t x {7}

1 269

END OF YEÅR
DeDUCTIONS =
{t¡.}+1L21+1221

| 23},

c.64

BEGTNNTNG OF
YR" DEDUCT IONS
= (,23tlL+l3l

| 241

t
2
a
4
5
6
7
I
o

l0
ll
L2
t3
L4
L5

YE AR

N

TOTAI- S

YE AR

N

978
923
865
80ó
744
680
6t5
54-I
476
403
328
250
169

8ó
0

25 "76982.L74
14t"618
202"O87
265 "55833t"058
397 "629
467 "234
539 " 876
6L4 "57 4
69L "29377["068
853 .902
e3B. 73 I

1o26"610

7349"t8!.

ACCU MUL AT ED
8AS IC FIARGThI
AT T SSUE =

sUH OF Í26}

t21l

24,3LO
77 "523

L37.602
190 " 648
250 "526
3L2 " 3t9
375 " L22
440,787
509.317
579 "787
ó52" I63
727 "423
805"568
885 " 595
968 " 500

6933. 190

BASTC NÂRGTN
FACTORS =

127l X (8!

t28l

78 70
======== ===!==

BASIC I4ARGIN =

{tl} + (13}
N-t

- {24}

125 
'

t
2
3
4
5
6
7
B

I
t^

tn-
L¿
l3
l4
lq

39.8?0
ð.^651
7,578
I "5327.654
7"8ól
9"058
8"393
7"863
8"393
9"0¡.7
8"?57
8"612
9"585
9"680

159,510

39" 870
7"261
5"595
5. 609
4"481
4" 098
4"254
3"551
2"996
2.88 1

2"788
2"466
2" 209
2"240
2"060

92" 35e

e2"359
52 "489
45 "?2839"633
ltr "O24
29 "54325"445
2t"¡,91
t7 " 640
L4,644
t t "7ó38"975
6"509
4"300
2 .060

92 "15e
62 "58L
6L "26360"285
58" I t-e
56 "672
54 " LB2
50. 09 2
46"289
42"660
3 I .046
31"865
25.37Q
18"403

9 "682
707"868ï0 TÂt_ s



c. 65

I.05 " POL ICY I NPUT DATÅ

ENDOWII4ENT T5 YEARS EGE 25

INSURÂNCE AHOUNT

COHHTSSION RATE -
COHME SSTOÌ,J RATE -
COF4MTSSTON RATE -
POLICY FEE (TOTAI.
FROH MASÏER FILE

T ST" YEAR

2ND" YEÂR

3-10 YEARS

} CAC-CU!-ATED
DATA

(40)

( 4Lt

t¿Þ2?

(431

t 44p

L0ç000

308

tog

58

s e"00



IO6" POLICY CALCULATTONS - ENDOWHENT 15 YEARS ÅGE 25

POLICY FEE
PER UNTT =

t 44) X{ L7 | | (401

(50¡

coþ$4I ss I oN
PER UNTT =
{Í13} + f50)}
X (4ts42s43'l

( 51)

GENERAL Ah¡D
TAX EXPENSE =((13Þ + (50)l
x { t4)

l 521

EXPENSE PER
POLTCY/Uf{If =

{16tX(17tl{40¡

(53t

YEAR

N

I
2
3
4
5
6
7
8
9

10
tl
L2
13
L4
t'

"900
" 900
"900
"900
" 900
" 900
" 900
" 900

"900
"900
" 900

" 900
.900
" 900
.900

13"500

HARG T N

ADJUSTMENT =

{51}+{52}+{t59
+( 53 )-{50)

f5+)

19.520
6"510
3"250
3"250
3,250
3 "2503.250
3.250
3.250
3.250

52 " 030

MARGIN
ADJUST'HENT
Af TSSUE =

(54) X t7'
(55)

1"300
1"300
L"300
t"300
1"300
1"300
1¿300

-'--;;-";;;----

ACCUÈ{UL AÏ ED
MARGTN ADJUST-
}4ENT ÂT ISSUE

= SUM 0F t55)

(56)

¡4AR G T IJ

ÂDJ US TME NT
FACTORS =

t56l x (81

t57l

t 6, 270
1"300

4 "200
" 700
" 700
" 700
" 700
"700
" 700
" 700
" 700
"700
" 700
"700
"700
" 
700

,700

" 300
.300
" 300
" 300
,300
.300

TOTAL S

YE AR

N

14.000

L

2
)
4
5
6
7
B

9
t0
tftn
L2
l3
14
l5

49.090
7,8L0
4 "554
4"550
4"550
4 "550
4 "550
4 "550
4 "5504.550
1.300
1.300
1.300
1"300
L"300

49,090
6"551
3 "359
2"991
2"664
2"37 2
2"L37
1"925
t.?34
1" 562

"402
" 366

" 334
"304
"2'r7

?6"068
26" 978
20 " 427
I 7.068
1-4. 07 7
11"413
9"041
6. 904
4,979
3 "245
t .683
¡. " 281
.9t5
.581
"2V1

76. 06B
32"165
27 "669
25 "962
24"O46
21"893
L9 "252t6"320
13"065

9 "453
5 "4434"548
3"566
2 "4871.302

283 "239TOTALS 99.800 76" 068



c.67

106" PO¡-ICY CAI-CUI.ATTONS - ENOOþJHEF¡T 15 YEARS AGE 25 {CONTIDI

YEAR

N

PROSPECT TVE
P E RFOR MANCE
PER UNTT =

(28! - {57}

( 58 )

TOÏ AL
PRÛSPECT TVE
PERFORHANCE =

(58)X{401/(1.71

{59t

l
2
J

4
5
6

I
9

t0
11
L2
l3
l4
15

L6 " 29't
30" 416
33 " 594
34"323
?4"073
34"779
34" 930
37"772
33"224
33" 207
32"603
27.3L7
2 1. 804
t5 " 916
8. 380

L62 "9 L

304" t6
335.94
343"23
340"73
347 "79
349 " 30
337 .7 2
332"24
332"O7
326"03
273. L7
218"04
159. t6
83. 80

TOÏAI. S 424.629 4s 246" 29



EFFECTS OF CHANGES ¡N TNTEREST, LAPSEg ANO MORTÀLTTY RATES ON THE C.68
II1" PROSPECTIVE PERFORMANCE FACTORS FOR AN ENDOWF1ENT T5 YEARS, ÂGE 25"

A. PROSPECTIVE PERFORIEANCE PER UNTT FACTORS (COLUMN 58I FROH TÂBLE

YEAR

I
2
J
4
)
6
7
o

9
10
1t
L2
13
L4
l5

(36'

I 7" 894
31"8ó6
34"925
35 "534
35" 1 57
35"725
35"758
34 "47I
33" 803
33"649
32,902
27 "5t6
2L.gLt+
1 5" 956

8"379

{6}

28 "313
44"224
48 "692
50 "447
51"05?
52 " 

¿*L7

52"835
5 I .646
50 "732
49 "9564B"l5t
41"045
33" 1"40
24"2L4

-13:313-
3ll:l3l-

42.653

__ï:t_
28 "795
44 "692
49 "12850.840
51"405
52 "'l2453"098
51"872
50 "924
50 " 105
48"260
4!.. t20
33. t8I
2¿+ "22912"928

{ 761

29.9-l I
45"688
50.0 3l
51"680
52"L65
53"378
53"678
5?"366
5L.320
50, 399
48 "435
41..229
33 "240
24 "249
t 2.92I

| { 46)
t-------
| 37 "80e

55 "59661"468
64"389
66"014
68 " 217
69,089
68.079
ér7"023
65 "727
62 "96454.249
44 " 144
3?.34e
17 " 431

{86¡ I {66¡
t-------

26"72L | 27 "83642"8L4 | 43"760
47"393 | 48"259
49"251 | 50"059
49"976 1 50.7t2
5L"475 | 52"113
5Z.OO5 | 5?.574
50"941 | 51.428
50.r59 I 50"553
49"527 | 49"816
47"868 I 48"045
40"8óO I 40.973
33"036 I 33.0e8
24"L16 | 24"L99
12"930 l L?"927

t--------
629"L32 1636"352t--------
4L"942 | 42"423

I

I

I

I
I
I

I

I

TOT ÂL S 435"456 643 " 30 ¡. 65 0,764 B3Ev "5/+8

MEANS 29,030 42 "887 43 "384 55 "637

TNT" RATE
LAPSE RATE
F{ORT " RÅÏE

I

I

I

ó"0
100
x"0 0

Áq

t ¡.0
100

6"5 Z
100 8
tt0 B

6"5 g

¡.00 g
100 g

6.5
t00
90

7"0
100
t- 00

@

ø

I
ei 6"52 |

sl eoBl
s I roo E ¡

sl
Bl
zl

I
ø

YEAR B" PROSPECTTVE PERFORT4AhICES EXPRESSED AS COLUMN (6} PERCENÏAGES

t
2
3
4
5
6
1
I
9

l0
11
T2
T3
L4
L5

63"2
7 2,L
7L"1
7C"4
6 8.9
68"2
6't "7
6ó" B

66.6
67 .4
68"3
67" 0
6ó" L
65"9
64"8

94 "4
96" I
97"3
97"6
97 "998"2
98,4
98.6
98.9
99" I
99.4
99"5
99 "7
99" I

t00"0

98"3
99"0
99, I
99 "2
99 "399,4
99.5
99"6
99"6
99 "799"8
99" I
99" I
99 "9

100"0

100" 0
!.00 " 0
100"0
100"0
[00"0
100"0
100"0
100"0
100"0
1,00 " 0to0"0
!.00 " 0
100"0
100"0
!.00 " 0

101"?
101"1
100"e
100.8
100"7
100"ó
¡.00 " 5too"4
100"4
100"3
100"2
100"2
100. I
100" I
100"0

1"05"9
103"3
LO?.7
LOz "4
LOz "2
101 .8
101.6
101"4
1.0L " 2
100"9
100 " 6100"4
100"3
¡_00 " r
100"0

133"5
I25 "7
L26"2
127 "6
L29 "3
x30" I
I30" I
131"8
132" L

131"6
130"8
L32 "2
1.33"2
I-33"ó
134" I

TÛTAL S !.015" t 1475 "6 1492" I !.500,0 1508"0 1524"8 L963.3

MEÂNS 67.7 98"r* 99"5 to0"o 100.5 t.0 I .7 130" 9



EFFECTS OF COMBINED CHANGES IN TNTEREST, LAPSEg AND MORTALITY RATES C.69
IT2. ON ENDOWF{ENT T5 YEARS? ÂGE 25 PROSPECTTVE PERFORMANCE FACTORS"

Â" PRCSPECT¡VE PERFORMANCE PEI{ U¡,IIT FACTORS { COLUHN 5B } FROM TAB¡. E

YEAR

I
2
J

4
5
6
7
B

I
10
T1
12
13
14
L5

f 106 t

L6 "291"30"416
33"594
34"323
34 "07334"779
34"930
33 "77 2
33 "224
33 "207
32" 603
27.3L7
21"804
t- 5.9L6
8"380

(ól

28 "3L344.224
4E " 692
50 " 447
51"057
52 "4L7
52"835
5L"646
50 "73249.956
4B"t5t
4 I .045
33"t40
2¿ç "2Lq
1 2 "930

(96'

40 "7e7
57 "929
63 " 625
6ó"3?L
6?"801
69 "77770.460
69 "25L
67 "979
6ó "/+54
63 "45'l
54 "574!+4 "323
3? "4L3
I 7.430

rOTAL S 424 " 629 639" 799 852 " 24I

HEÂNS 2 8.309 42"853 56" Bl 6

INT. RATE
LAPSE RÅTE
MORT" RATE

I
I

I

6.0
I 1.0

1t0

ó"5
t00
t00

7.0
90
90

@lól
8lsl

q

@

@

@

q

YE AR B" PROSPECT¡VE PERFORMANCES EXPRESSED AS COLUMN {6} PERCENTAGES

f

2
3
4
5
6
T

B

9
t0
It
L2
13
L4
l5

990"5 I I 500.0

L42 "7
131. " O

130"7
[31"6
L32 "8
x.33 " t
L33"4
134, 1

134, 0
I33"0
t3t,"8
133"0
133"7
133"9

-------l'-::--- -- ----
2003"6

57 "568"8
69" 0
68" 0
6ó,7
66.4
66" t
65"4
65 "566"5
67 "766"6
65"8
65"7
64. B

L00"o
100"0
100.o
too. o
100,0
100"0
IOO.0
¡.00 " 0
i.00 " 0
100"0
100"0
¡.00 " 0
n00"o
loo"o
L00"o

TOTAI- S

HEANS 66"0 I 100.0 133"6



EXAHPLE 'f O ILLUSTRATE THE AÐJUSlF4ENT OF THE STARTTNG C.70
II3" POiNT DURATTON FOR THE PERSISTENCY AND DTSCOUNT FACTORS

(A)" BASTC TNPUÏ DATÀ _ AGE 25

YE AR

N

MORTÅLT TY RATE

{xI+N-L

t1¡

I.APSE RATE
w

{x}+l\-1

t2l

IhITEREST
RAT E

(31

I

2
3

4
5
6
7
B

TOTAL S

.00085
,0c090
" 00095
" 001 00
.00100
" 00t co

" 001 02

"00t04
.00776

S CO$4POUNCI
P

( X ì +N-I
{4} X(

= t-{l}-{2} N-¡.

t4t (5)

.43

(89" BASrC CA!-Ct 8_ÂTEONS

. t0
"06
"05,o5
.05

"04.04

"0650
"0650
"0650
"0650.0650
" 0650
" 0650
"0650

YEAR

N

5
P

{x}

5)
N- I.

D r scouNr
FACTOR

ht- 1

- 
tt

(6i

PERS T STENCY
ÅND DTSCCIUNT

FACTOR =

(5! X {6}

(7)

PERST STENICY
AND DI SCOUNT
ACCUMULA T I CIN

FACTOR =

9./ t7 9

(8¡

t
2

h

5
6
af

ð

TTTAL S

.899I5

.9 3910
"94905
.94900
,94900
"95900
" 95898
" 95896

7 "56224

[ " 00000
"89915
.84439
. B0l 37
.76050
"72L7 L

"692t2.66313

t " 00000
.93 897
. 88 166

" 82785

"'17732
"72988
" 6B 533

"64351

I " 00000
"84427
"74446
" 
66341

"59115
"52676
"47433
.427 1-2

L " 00000
t- 18446
L.34326
I " 5073ó
1"69t62
1"89840
2 "ïO824
2 "34t26



EXAMPLE TO ILLUSTRATE THE ADJUSTF4ENT OF THE STARTTNG C.7I
ll3fCONT'D}" POINT DURATTON FOR THE PERSgSTENCY AND DTSCOUNT FACTORS
= ======= == ======--

ÏO CÍ]NVERT TAB¡-E B PERSTSTENCY AND DfSCOUNT FÂCTORS TO
START AT DURATION R9 DTV¡DË THE VALUES TN CÛLUHN {7} FOR
DURATTONS R AND HTGHER BY THE VALUE OF (7) . THE PER-

R
SISTENCY AND ACCUMULATION FÂCTORS IN COLUHN (8) CAN THEhI
BE RE-CO¡1PUÏED FROM THE NEh, COLUMN (7I VALUES" HOWEVER,
COLUMN {8I VALUËS HAY NBT REALLY 8E USED IN PRÂCTICE, AS
THE PROCESS OF MULTÍPLYING BY CÛLUMN (8I DATA GTVES THE
SAf{E RESULTS AS OTVTDING BY CORRESPOI\¡DTNG COLUMN (7) DATA"
NEVERTHELESS, IT TS REGÁRDED AS USËFUL TO INCLUDE COLUMN
{8) DAfA IN THE I¡-LUSTRATIÛNSS AS THEY REPRESENT ACCUMU-
LATTONS HTTH BENEFITS OF INTEREST AND SURVIVORSHIP, AND
AS SUCH ARE OBVIOUSLY STAhIDÅRD ACTUARTAL CALCUI-ATTNG DATÅ"

COLUMN (8I DATA TO START ÂT DURATTON R MÂY ALSO BE CALCU-
LATED BY DTVIDTNG THE VALUES !N COLUMN (B} FBR DURÂTTONS
R AND HIGHER BY THE VÂLUE OF (B}

p

lcl" THE FON_L0WX$'tG
VALUES DF (7I

DATA ARE BASED ÐN R = 5E FOR WHTCH fF{E
ANID (8) ARÊ "59115 Åô{D L"69L62"

s
COHPOUhID P =

{x}

{s}} X{5}
N-l N-t

{5)

DT SCOUNT
FÂCTOR

ht- L

=V

t6)

(5' X (61

(71

PERS I SÏENCY
PERSTSTENCY Â¡{D DTSCOUNf
AND DTSCOUNT ACCUHULATfON

FACTOR - FACTOR =
YEÂR

N

P

{x}+N_I

= l-lr)-12!
(4¡

L/t7l
(8)

5
6
7
I

i , o0000
"89108
.80239
"7 2252

1.00000
L " L2224
I "24629
1. 3 8404

(D¡. THE FOLLOWING VÂLUES WERE COMPUTED FROM FIRST PRTN-
CIPLES, AND DEHONSTRATE THE ESUTVALENCE TO THE VÂLUES
DERTVED 8Y THE METHOD OUTI-TNED IN (C} ABOVE,

YEAR (4) (5) {6} {7) (8,

5 "949006 .95900
7 " 95898
I "95896

DfFFERENCES TN
OF STGNT FTCANT
BE DEÏERHINED

{C¡ AhID {D! RESULTS ARE DUE TO ROUNDTNG AND TO
DÍGTT5 USEO" THE DEGREE OF RESUIRED PRECTSTON

TN THESE AhID ALL OTHER CALCU$-AT TON PROCESSES OF

l_ " 00000
" 94900
"9t009
"87276

I " 00000
" 93897
"BBT66
"82785

I " 00000
"89108
" 80239
,7 225L

1.00000
L"L2223
L"24628
1.38406

THE NUHBER
REMA TNS TO
THE SYSTEM"



D.1

APPENDIX D

EXAMPLES OF INSUR,ANCE FORMS USED TN RECORD ADMINTSTRATION

AND CONTATNING ACTUARTAL DATA

All forms are produced by conìPuter systems, in response to

inquiries or as a result of transaction activit.y processing. They

proviCe dala required in administrative processing.

Descrijtion

I¡rdividual fnsurance

Pag_e

Policy Information Form

Polícy trIriting Document (New Business)

Group Life and Ìïealth Insurance

Policy Particulars Form

Certificate fnformation Form

D.2

D.3

D.4

D.5

Grggp_ sensigl

Plan Tnformation Form (Policy Data) O.e

Certificate Infonnation Form D,7



BASIC

POLICY

DATA

INDICATORS

| | ¡ LÈ>

DATA

NAME OF FORM

-3i"¡ 'Ë,"#'i2'.- l ll'-$ll I'lll,.;¿:

coM MtsstoN
DA TA

cÁ R0

5lÅ .olT, I ""u
ÀGE

I SSUE

EASrS

CODE

RIE

aÁs

¡il5URÁICE BEGIAS

oorliloNlr"
28

t

NiA I L ING
NAME

AND
ADDRESS

BASIC
PLA N.

RIDERS
AND

EXTRAS

FACTOR S

ffiffiffi
|li llli ti|ill.lit

76
CHEOUE HISIORY ou s crroue rno. I SUS¡etSf nUbUHl

B¡!K.^Cç0qm nPÊ BANK ACCOUNI NUMBER BANK ACCOUNT
77

f-_-,-*_lIa

oe 
l 

sPEciAL *ÄRNTNG 
I

![ | f,f! leuroeev Huusen

S P Ê CI A L I N F O R M A IIO N DÆ-
ORIGJNAL RESIDÊNCE

o8
)x lc s. Á.

SIEÐE
cE0
IND

GtD, t5S_

cLs
6rR lÀcT. trs

DUE

NAME OF AgNEFICIARY

Hnv¡ or coLr¡lEnnL nssi
coLLATERAL À ssIGNEE-- LlNaoNÊ

M¡\ILING {PRE[1IUM PAYOR) NÁME AND RE-LINE
AGENI'S

DENI¡FICATION
PÁ RIICI PAfION

CODE
coL
FEE

R EST

CODÊ

ll5- 4E6tNS DÄtE c0tl.
IYPE

SHARE lsrr2No,3nDrsuB
R¡rElnrreln¡relnÄTE

cq&el55tox
EXPIRT DÀIq

. EXTAÁ PÂE¡l!il l80tCÀ10R5

ex¡i¿t I exra¡z I ¡x¡iog I ¡xrn¡¿

EXIRA
15I YR

RATE

23;
25

forAL MoDAL pREMtuM (tNCLùDt¡¡G E)rrRAs)

N0, HOUNI/UN¡I
çURR.

RE5. / UI ¡T
CURÂ. IENM

RE5, /UNII
IETI TERq

RE5-/Ur¡T
PRSVTQUS

csv/üfltt
. CURREsT

c5v/üN¡t
IExt

csv/uùlr
GRO55 ÂXffUÀL

ÞREHIUM/Uflrr
NEI ANNU¡L

PNEMIUM/UNI'

DEf¡CIEICY
lEl Á¡ilûÁL

PFEMIUÉ/UH¡I
IIEDIAL

À!NUllY

CUNRETI
¿IE DI AL
ANilUITYBASIC

AUTOPAY

A.D.O.

A, D. P.

DIVID EN D

DATA

7A
GUARANIEEO FUND MoD. arLL. AMl. lúuÂR. ¡Nr. RT! 6UÁR, rHl. CnÉ0trEû

IEXT PREM. ÀNÑ¡V.
GUÁR, ¡Nf, CRE0rfE0
LAsl P8Et. 

^iUy,
Á,0.q. t{orcÀT0R

ÊLrG. 
I 

rroxr.
qçÁ I
PSA ¿

TOIAL DEPOS PD-uP Rlg otH BEB ( BAstc oNLt oFF. AMt,/UNtf ANNUÁL ANNUITY PREV. ÌERM RES.,/U CURR. TERM ÞES./U NEXT TÊRM RÊS./U

$

|,üj

I

o

I

o
o

ts

=o
o
î
I

c;

si

EXCEPIION CA
OPTION
EORF

LOAN
DATA

CHANG E

R EF ER RAL

a6
AÀLANCE INT. LAST PREM, ANNIV. INI. NÈÀI PR!M. ANNIV ACCOUNTS RECEIVABLÊ

ANO
CHANGE SUSPEÑSÊ

ACCTS. REC. tVr. oH eccr AccTs. REc. tst AMl. o/s lÀccrs. REc. zHo ¡ur. ozs \CCTS- REC.3RD. AMT, O,/S E

CODED PREPARAIION R

ÌRH. D¡V. NTE, PRV

I SIA | 8oR
8g I lrdD oFFtcrAL AMoUNT I oFFtctÄL AMT.,/u I NEt ANN. pn¡v.zuHnTË[ïFrrn

PLÁN
,u ro..ro"f''of"r",ru 

I 

ersrcznon .-f ur' aauce vn'
BASIS CODE I cnoss ¡{NU^L PREHlu

891 isriì 
l , 

o^tt'

lrt RSN 5 DATE 5 DATE 6

COMPUfER GENERÁIED R
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APPEND]X E

GLOSSARY OF TERMS

ThisAppendixcontainsdefiniLionsofinsuranceanddata

processing terms lvhich are referenced in or are applicable to the

thesis contents.

sources: (1) coryputer lrsliglS+-3r'4-1t9.34Þ-sE' .c' J ' sippl' H' M" sams

"r,dõ; Ïnc.;ãnd rnJ sòuus-!lerrill companv' rnc ' '
New York, L966 '

(2)Lifglnsuranceþ9!Bo-oblg6s.,TnsLituteofLifeInsurance'
New York'



GLOSSARY OF TERI'ÍS

Acc identa I Death BerrefiL: A Provision added to an insurance PolicY for
death by accidental means.
indemnity . rl

ãn additiona1 benefít in case of
it is also referred to as rrdouble

Anal-og-to-Digital Cgnverter: A class of devices associated with computer

@mationmeasuredbyphysica1quantitiessuchas
lãngths, tempeì:atures, and voltages is converted to digital form as

required for computer processing'

Asset share: A specía1 type of ínsurance fund, used in actuarial
ããTõlãrior,r, in rvhich the true expense pattern is recognized in
testíng the adequacy of premium rate assumptions. The calculations
of asset shares 

-involve 
the allocation of realistic interest and

expense elements on a year-by-year basis'

Auclio-Response Device: A devíce which ca-n link a computer system to

; t"l"ph""-communication network to provide computer responses an

voíce or audio form to inquiries made from telephone-type Èerminals'
The audio responses are composed from a prerecorded vocabulary
stored in clirecL,access computer devices'

Back-up Svstem: A seccncìary means of performing required work processest

by .1"rt-rl ", computer *"thods or a combination of both, in the event

that the priniary *åu.,, cannot be used (e'g', In the event of an extended

periodofmalfunctionofacomputerSystenì'itmaybenecessaryto
perform the necessary work processes by a back-up system which may be

ãssentially manual ín nature).

Bvte: A unit of measurement of the càpacity of conlputer storage' One

ffi .", contain one character or two digÍts of information.

cagh surrencler Value: Ttre amount of money available in cash to a policy-

@rrLar}terminatiorrofhispoIicybeforeitbe.^onres
payable úy death or matur:ít1' q¡ ín th'e case of term insurance ' 

bef or:e

it autoniatically termínates at the end of the contracttral term

instriance period.

certificate: The printed document, associated with group insurance
-----:-:---:-rrpoIlctes, vrnlcn iåentifics a particular life insured and provides'

itr.ttu..u and other infoi:mation pertaining to that life'

payment of
ThÍs benef

Character : One sYrnbo i of a seL

rytt"-- The usual characters
numerals, ancl a varYing number

and percent sÍgns.

of ba s i.c syrribo Is u sed in computer
are the twentY-six letters, the ten
of speclal synbols such as dollar



Data Bank: A comPuter-stored file
access as required, often bY means

Data Base: A contpttter-stored fíie
the
to
so

uavl(leno
ref lect
comPany
e lement s

Fí le }ia inte nance : The

to reflect additions,

-pti-*ãty f oundatíon e lements of
provicle information (i.e., data

E. -?

of data, to which users can have

of computer terminal devices'

of clata and procedures which provides
systems whích use these facilities
selectecl, processed, and structured

as Eo serve a Pariicular PurPose ì

Dial Device: A faciLity, similar to a tet"ptìor,", whereby a user ma-v-

initiate and use direct connections to a computer for inquiry or

processing PurPoses.

Digital-lg-Analog -Q9¡t9:.q9-L: A class of devices associated with computer

ffiinforrrLaLionstoredindigita1fornrinacomput-eriS
converted to physical quantities such as lengths, temperatures, anc

voltages' 

" ^^--,,r^- rrorr qiô,.ree dewice whereinDirect-Access Stor-age: A type of computer daLa storage device w

access.o u putifãifir location for infor*ration is not dependent upon

thelocationfrornwhichpreviousinformationvJasobtained.

: A return of part of the premium of an insurance polic'y to

the difference between the premium charged and the actual
experíence, in terms of mortalityr expense, and Ínterest

Elegtroníc Data Processjlng: Data Processíng which is perforrned

ptt".+"tly by "l".ttonic 
computers and associated equipment'

Expåry: The contractual termination of a tern insur:ance policy at

tfru "tt¿ 
of ir:s st,ipulateci insurance period'

Face_Amount: The amount statp-d on the first, or face, Page of an

ínsurarrcepolicythatwíllbepaidinthecaseofdeathormaturitJ/
ofthecontract.ExcludedaredivÍdendsandotherspecíalamounts
and provis í-ons .

processes whereby a fÍle of data is modified
changes, and deletions of contents'

Forecasting: The processes of predicting events and conditions pertain-
in8tofuturepointsoftimeandtimeperiods,basedonanalysisand
evaluation of current and historical data'

Format: A predeternrined otganízation of characters' synrbols' or data'



E.4

Gamg Theory: A mathematícal process in which one partÍcipant is seek-

f"g "" "pCi*,lr 
strategy or course of action, in the face of one or

roi" opposing participants with their own strategy considelations'

Gross Premium valuatjlon: The seríes of actuarial processes in which

f"""-."." p"1i.t"t ãiã..,'uluated in terms of realistic mor:tality,
ínteres{-, and expense assumptions.

Group Health In:urance: Health insurance, providing benefits for loss
of r"tk ii*u urf fãi hospital anci similar expenses arising from
sickness and accident, and issued on a group of lÍves under a sÍ'ngIe

master poIicY.

Group Life Ineuranc_e: Life insurance issued on a group of lives under

a single master PolicY.

Group Pension: A pension or annuity plan providing retirement benefits
îãã-giotp of líves under a single master policy'

Health claims-Versus-PremiuÛrs stgdies.: The processes of compiling,
analyzing, and evaluating the experience on

in terms of the adequacy of premium rates in
health claim paYments.

Hospital Begef-it: A hea
wíll be reimbursed for
sÍckness and accident.

health insurance business,
support of the actual

lth insurance benefit in which the insured life
hospíta1 room and expense charges arising froni

Income IndemnitY: A health
reímbursed, to a stiPulated
accídent or sickness.

insurance benef
maximum level,

IL: Ilt W!lr9rr

for loss of
the insured is
income due to

Þq¡viduai Hea lth i"su : Health
loss of work tíme and for hospital
on a single life.

lrrciividuai Liíe iltsurance :-"

insurance benefits, providing for
and similar hea1th-oriented expenses

Life insurance benefits issued on a sí-rrgle
Group).

fnput: The data to be transferred from an external source ínto the

înt"rr"1 storage of a corirputer; and the processes involved in ef f ect-
íng this transfer.

fnsuranc-e Ricler: A supplementary term ínsurance provisíon attached to
a basÍc insurance policy, ancl provicting the additional insurance for
the term periocl .
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Insralment ReJuryl: A method of payment of polícy benefits ín which the

ffiis paíd in instalments rather than as one sum'

Lapse: The
premiurtts,

Life Annuity: A method of payment of policy benefits which provi-des

an income for Life.

LiFht Pe-n: A device, assocíated with a computer visual display ter-mina1,

that."" detect information rlisplayed on the screen and send a response

to the computer, which, in turn, aPPlies prograin logic to the particular
portion of the áisplay detected. This facility enables a terminal
user to change displayed informatÍon under program control'

Linear _Progr.ammin-g: The analysÍs and/or solution of problems in which

th" li""a. fu"Ctiãn of a nunber of variables is to be minimized or
maxímized, when the variables are subject to a number of constrainf-s
Ín the form of linear inequalities

Loan: A loan made by an insurance company to a policyholder, in which

the cash value of his policy provides the security'

Lump Sum: A method of payment of policy benefits in which the amount

is paid as a single sum.

liærylfg--ç"tg: A card with a magnetic surface on which ciata can be

;Ë;"d-by ""iectíve 
magnetization of its surface, and v¡ith the

capability of use in computer systems'

MagnetÍc Drum: A cylinder, with a magnetic surface on which data
.." b" "t"r"d 

by selective magnetization of íts suriace, and with
the capability cf use in cornputer systerns ' Commonly, the drurn ís
rotating at a high rate of speed past a seríes of reading and

writing heads

Ma.gnetíc Ta.pe: A ::eei sf metall'ic or plastic tape, with a magnctic
surface on which daLa can be stored by selective maglletization of
its surface, and with the c.apabí1ity of use in computer systems.

Maturily: The contractual ternination of a policy at the end of its
ãp".lf i"¿ number of years, at vrhich point the aniount of ínsurance
is payable to the insured .(.. g. , endor'nnent ) '

Medical Benefit: A health insurance benefit ín which the insured life

voluntary terminatÍon of a polícy, by non-payment of
which has no surrencler value to Lhe policyholder'

wii-I be reimbur:sed f or
accident.

merJical e:<penses ar:is ing f ron si-chness and



On-Line: A term applied
Et't'ãîpãt"t ions are uncler
or computer.

ñ/

Mortality Study: The processes of compiling, analyzing, and evaluating
;ã;t"1tty ""p"rience 

on life ínsurance busíness, by comparing actual
to expected data ior various business groupings'

Non-forfeirure Benefiq: One of -the choices avaÍlable to the policyholder
íf he discontint.t th. requíred premium payments' The policy value may

be talcen in cash, or may be used to provide either paid'up _ternì
insurance for as long a period as the cash value provides (calleC

extended term insurrr."), or paid-up insurance on the sa¡ne basis as

the origínal insurance, but of reduced amount (ca1led reduced paid-
up insurance ).

Non-Preventable Ter:mlnation: The involuntary term-inatÍon of insurance
policy by maturitY, exPirY, or death

to a system and peripheral devices in which
the control of a central processing unit

ope-raLions Research: The uses of analytical rnethods and scÍ-entific
t".h"tq""t t" ih. tolution of operatíonal problems'

Optical Character Reader: A devíce v¡hich reads data printed in a

æG""documentsandconvertsthedaLaintoaforrnat
in rvhich they are processable by a computer'

-Oulpg!: The results produced by computer Processes'

Paper Tape. Reader: A device thaL reads the holes, which are punched

in paper tape to denote data, and converts the clata to a form which

ís processable bY coruPuter.

persistency s_tudy: The processes of compiling, analyzinq' and evaluat-

@whichinsurancepo1iciesremaineffectiveorpersist.

Plan of Insurance: -{ terrn used to descr:ibe the basic nature of benef it's
provi<ìed irr an G".rr..,.." po1ícy (e.g. , ertclowment, teïm, and annuity),
ánd also the prernium pa)-'ment environrnent (e'g', single preniiurrr' paid-
up, premiums payable ior liie, ancl premiums limited to a spec.Ífíed
number of years).

po.ljcy: The prÍnted document which contains the terms of contract
EãlÇõ" thc polícr*holder and the i:istii:ai'ice conpanr*, in terms of
henef i i-s - oremiums, ancl other provisions.v9^.9È4.-v,r.-...--...-'-

Pregium: The peyrnenL made by the policyholciei: in returrr ior the

l'-nsurance companvt s provi.sion of the contractLlal benef its of his
po 1 icy.



Real-Time: A term used to describe a problem-solving environment,

"**1ly "f a cor,rptrter system, in which the answer is provided with
sufficient speed ín order to comply wÍth the problen-solving time
1imit.

Record: A group of relaLed pieces of data

Preventab1e Termination
volunlary surrender bY

: The Ëermination of an insurance policy by

the policyholder.

the funds that an insurance conìPany must
which, Logether with future pa,vme-nts
payment of al1 future benefits guaranteed

Reserve: This term denotes
lãîu u"uilabLe at any time
to be received, assure the
in each polícy contract.

Terminal.: A device. connected to a computer by

fi""t, "ftích enables the user to enter data for
and to receive results of computer Processing.

Simufation: A technique that involves setting up a moclel of a real
rit""ti"" and performing experíments on the model. When used in
relat-íon to data processing operatíons, the term denotes numerical
techniques and the use of a dígital computer.

Supplernenlgrv Benefit : A supolementary benefit provision, incorporated
i"; buui. insuranã policy, that provides benefits such as the
payinent of double the policy amoui-rt in the event of deaLh by accidental
means, ancl the waiver of future premium payinents ín the event that
the policyholder becornes disabled.

SurgicaL Benefjt: A health insurancc benefit in which lhe insured will
¡. r"i-¡itru¿ io. surgícal expenses arisíng from sickness and accidenc.

Surrender: The voluntary termination of an insurance policy by the

!ãGÇñõTd"r, in return for which he ís entitled to such surrencler
benefÍts as the pclí.cy contract may contaÍn.

means of communicaLÍon
computer processing

Touch-Tgne Telephone: A speclal form of telephone, in which the
ãhãrácteristics ãf tnu clÍal facÍlities are such as to enable the
direct entt:y of data thereby into computer storage.

Valuation Basis: The asslÌmptions as to mortality table and interest
iate which are inherent in tÏre calculations of policy premiums ancì

benefits,



Vísua1 DisplaY Unit:
dísplayed in visual
television sets.

A compuLer-linked termína1 in
form, similar to the Pictorial

which data are
concept of

E.B




