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ABSTRACT

This research is concerned with industrial life assurance

as a kind of life assurance which is more suitable to the

developing countries with low per-capita income level.

However, the research aim of this study is to apply

the theoretical basis of life assurance in designing

an ideal industrial life policy, which suits the Egyptian

market and other similar developing countries. In this

study, two approaches to design the ideal policy are

developed.

The first approach concerns the possibility of

reducing the premiums of the policy to a minimum level

which suit the per-capita income of Egypt and other

developing countries. In this respect, the research

constructed for the first time in the history of Egyptian

insurance a mortality rate based on Egyptian experience.

The research also includes a complete set of

monetary tables based on Egyptian mortality rates

(policies and sums assured) and interest rates varying

between 4% and 7%.

The loading rates are comprehensively analysed, and

in order to reduce the cost of industrial life assurance,

the researcher suggests that this branch should be charged

only with direct expenses, while exempted from any

share of indirect expenses. In this case, we may call the

industrial life assurance "the social industrial life

assurance".

The second approach concerns the benefits of the policy

according to the circumstances of the Egyptian market.

In this respect, the factors affecting and influencing the
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design of the ideal policy are discussed. Such factors

are: the knowedge of insurance among the population,

the per-capita income and its capacity to buy life

assurance, the benefits of the social insurance system,

and finally the salesmanship of the people working in

the area of life assurance.

In view of the above mentioned factors, the researcher

suggests the term insurance with a refund of the premiums

in case of insured survival, as an ideal policy in view

of the circumstances of the Egyptian market.

Finally, the complete calculation of the official

premiums for the suggested policy are presented.
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CHAPTER ONE

INTRODUCTION

Life assurance, one of the largest and most important

industries in the world, has wide-ranging social and

economic objectives. Its first concern is with personal

economic independence. It provides men and women with an

institution through which they can systematically create

financial security for their families and enterprises.

It also serves the economy as an important channel through

which capital is made available to business and industry.

It is an industry that affects everyone, directly or

indirectly. Thus, it is an important field of study

that merits the thoughtful attention of all who would

consider themselves knowledgeable in business, economics, —

or finance.

1.1 Purpose of the Study

This study is concerned with industrial life

assurance, so-called*, as a kind of life assurance which

is more suitable to the developing countries with low

per-capita income levels. However, the research aim of

this study is the design of an ideal industrial policy

to suit the population of Egypt and of other similar

developing countries.

In the following chapters, two approaches to design

the ideal policy will be developed. The first one is the

possibility to reduce the premium of the policy to a

* “industrial life assurance" is the name associated by

custom with the issue of policies with relatively small

sums assured, by which the premiums are collected weekly

(or monthly). The system is particularly suited to low

income weekly wage earners.
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minimum level to suit the per-capita income of Egypt and

other developing countries. The second one is to discuss

the policy benefits according to the circumstances of the

Egyptian market.

1.2 Outline of the study

This research includes eight chapters.

The first chapter is the introduction which includes

the purpose of the study and the outline of the research.

The aim of chapter two is to indicate that the

industrial life assurance is the best facultative

protection against the economic risks of both life and

death in developing countries. Throughout this chapter

the researcher will discuss the economic situation of

developing countries with particular reference to Egypt.

Also, the chapter discusses the economic basis of life

assurance, the definition of industrial life assurance

and its origin; and it covers industrial life assurance

in Egypt and its evaluation.

The full procedure of calculating mortality rates

based on the experience of the Egyptian company will be

represented in chapter three. Chapter four includes a

comprehensive analysis of the Egyptian mortality rates

obtained in chapter three.

The researcher's aim in chapter five is to construct

monetary tables based on Egyptian mortality rates (policies

and sums assured). To fulfill these aims, the chapter

includes a life table based on the Egyptian mortality

rates.



Using this table with some interest rates, monetary

tables are constructed.

Chapter six presents a comprehensive analysis of

the premium loadings with the objective of reducing them

to the minimum level possible. Throughout this chapter

the researcher presents his recommendations in this

matter.

The ideal industrial life policy, from the

researcher's point of view, to suit the Egyptian market

and other similar developing countries is presented in

chapter seven.

Chapter eight summarises the conclusions of this

study.
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CHAPTER TWO

THE ECONOMIC SITUATION OF THE DEVELOPING COUNTRIES AND

INDUSTRIAL LIFE ASSURANCE

2.1 Introduction

The chapter aims to indicate that industrial life

assurance is the best facultative protection against the

risks of both life and death in developing countries.

Throughout this chapter the researcher will discuss

the economic situation of developing countries with

particular reference to Egypt. The chapter also

discusses the economic basis of life assurance, the

definition of industrial life assurance and its origin.

Finally, it discusses industrial life assurance in

Egypt and its evaluation.

2.2 The Developing Countries and Insurance

Nowadays, the economists classify the world into

developed and developing countries. The major economic

distinction between these two groups is the wide difference

in the lever of per-capita income; the distinction is

between rich and poor countries. Currently, while the

developed countries have per-capita national income

ranging from $1500 to over $4000 a year, the majority

of the underdeveloped countries in Asia, Africa and Latin

America typically fall within the per capita income

bracket of $100 to $500 per year. The average per-capita

income for all the underdeveloped countries taken

together is about $200 (Myint, H., 1974, P7).

The backwardness of poor countries is therefore

largely due: (Maddison, A., 1970, P22)
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a)

b)

c)

to the fact that their development commenced when

several of the developed countries had already a

century of economic growth.

to the fact that growth, once started, arose mainly

from the productivity gains of international

specialisation - and not from high investment,

industrialisation and technical change, as in the

developed countries.

to the fact that, many of these economies were

dominated politically by the developed countries.

Effectively, most of them were colonies until the

1930s, and for this reason they suffered from

various forms of foreign exploitation. Some kinds

of exploitation did not necessarily hinder their

growth. The control of the economy by a colonial

bureaucratic elite was not necessarily worse for

development than control by a local semi-feudal

oligarchy. The displaced local elite in colonies

naturally had strong grievances at their loss of

power and income, and the presence of a foreign

ruling class may have helped destroy a few native

industries producing luxury goods, such as the

textile industry of Dacca. But the growth-

impeding impact of foreign economic dominance was

mainly due to certain characteristics which allowed

the developed countries to draw resources away

from these economies.

The raising of income levels is generally called

economic growth in rich countries, and in poor countries

it is called "development". Generally "development"

means establishing a productive system which allows the
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use of all unused human and natural sources in order to

increase the per-capita income faster than the increase

in population (El-Mahgoub, R., 1968, P226).

In this respect, judged by any standards the insurance

industry plays a major role in economic development. It

enables individuals and firms to obtain financial security

against many of the risks which beset everyday life; it

provides a major source of long-term capital, and it is

the largest net contributor to the country's invisible

overseas earnings.

The insurance company is considered as a major

investor in the development plans with its accumulated

funds, especially for the life branch. Moreover, life

assurance tends to increase rather than decrease personal

earnings. Firstly, life offices together with other

institutions provide an organisational framework through

which savings can be made. More important, however, is the

pressure brought to bear on anaiet duals by the represent-

atives, agents and advertising of the life offices to set

aside part of their current income in order to obtain

financial security against premature death or old age

(Carter, R.L., 1970, P37)

2.3 The Economic Development of Egypt

Egypt was a developing country in 1975, trying to

gain the momentum for self-sustaining economic growth.

Per-Capita gross national product (GNP) was the equivalent

of about US$240 but, because of inequalities of income

distribution, some of the population had a yearly income

as low as 60 per cent of the national average. Economic

growth had been low for the previous ten years, leaving
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many with little if any improvement in their standard

of living.

The obstacles to economic growth were many. The

population was large and increasing at 24 per cent or

more a year. The economy had to grow at a substantially

higher rate if investment funds and consumption improve-

ments were to be achieved. Moreover, the population

had long since passed the desirable ratio of individuals

to arable land. Less than 4 per cent of the country,

primarily those areas reached by water from the River

Nile through an extensive irrigation system, could be

cultivated. Quick and easy expansion of agricultural

output, the most important sector of the economy, was

not feasible, and growth was limited largely to small

yearly improvements in yields through expensive increases

in inputs (Nyrop, R.F. & others, 1976, P247).

The first National Economic Plan was ready by

1960 which drew on the basis of so-called Arab Socialism

Principles; this meant the domination of the economy

by the government.

The plan comprised of three stages:

La The First Five Year Plan (1960/61 - 1964/65)

ae The Second Fiye Year Plan (1965/66 - 1969-70)

3. The Third Five Year Plan (1970/71 - 1974/75)

The aims of the Development Plan can be summed up

in the following way: (Mahklouf, H., 1977, P180):

a To liberate the national economy from its limited

scope to enable it to compete with other more

progressive economies.
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2. To allocate a fair share of investments to the

different sectors of economy and to realise a

state of balance among them.

3. To direct production to meet the requirements

of local consumption.

4. To raise the standard of living and, at the

same time, increase production potential for

future economic expansion.

Ds To provide a great permanent manpower so that a

maximum number of individuals may share the

outcome of production and development to fulfil

social justice.

In 1963 it looked as if Egypt had entered onto the

road of sustained growth. For about 6 years its national

product per-capita had increased steadily by over 3 per

cent per year. The level of investments and the expansion

of education and health services gave a good promise

that the economy should be able to continue at this rate

of growth. Inflationary pressures and large balance of

payments deficits had arisen, however, and the shortage

of foreign exchange was becoming a serious problem. Only

piecemeal measures and palliatives were undertaken to meet

the foreign exchange problem, which might have led to

stagnation. Firm demand management and wage policies

and improved investment planning, however, could probably

have gradually redressed the balance of payments without

retarding growth. Indeed, most observers of the

Egyptian economy agree that such measures could even have

accelerated growth.
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Two serious political miscalculations, two wars, put

an end, a temporary one, it is hoped, to this promising

development. Egypt's involvement from 1963 in the Yemen

War, originally expected to be both limited and brief,

led to soaring defence expenditures, which threw the

economy more and more out of balance and caused a gradual

slowdown of growth. The War of June 1967, apart from

resulting in the destruction and occupation of parts of

the country, broughta further increase in defence

expenditures, and development came to a standstill

(Hansen, B., 1972, P23).

Despite all the above, there are some reasons for

long term optimism about Egypt's economic developments,

these are:-

ae The continuation of the peace efforts by the

Egyptian government towards a final settlement

regarding the Middle East conflict which the

country's economy has suffered from since 1948.

These efforts have culminated in the disengage-

ment agreements signed with Israel in 1974 and 1975.

These gave Egypt the opportuhity to re-open the

canal, to return to the oil fields and to commence

rebuilding the canal's cities. The Suez Canal's

revenues are estimated to reach a level of around

£E300 million by year 1980; these could increase

to a possible £E500 million per year as a result

of physical expansion and greater use of the canal.

Such gains would help the economy.

2. The new economic Open Door Policy that was

declared by the government in 1974. One aspect
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of this policy was to encourage foreign

investors to contribute funds and know-how

to develop business in Egypt, taking advantage

of its low cost but relatively skilled manpower,

its large internal market and its key geographic

location. According to the investment law

foreign investment is allowed in a range of

industrial mining, energy, tourism, land

reclamation, animal husbandry and banking

activities, in addition to housing construction

and rehabilitation for Arab investors. Free

zones have been established at the Suez Canal

zone where investments are not necessarily

related to the National Plan.

The joint companies formed between Egypt and

the individual oil producing states appear to

be very sound investments and capable of high

returns over many years. Arab and foreign

investments valued at approximately E£671

millions were agreed upon by the government

during 1976 in addition to a US$1 billion

defence industries complex.

The expectation of the geologists concerning

large oil and gas reserves with Egypt's borders,

most probably in the western desert near the

Libian border, The response of the international

oil companies has created an atmosphere of

optimism for Egyptian oil. Some twenty firm

agreements were reportedly signed by the end

of 1974 and forty more during 1975 and 1976.
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Recently seven oil and gas fields were

discovered, and the oil production is put (by

the companies) at one million barrels per day

by 1980-82.

4. The country's climatic, physical and historical

endowments give it a tremendous potential for

the development of tourism, therefore the

earnings from tourism is expected to increase.

2.4 Economic Basis of Life Assurance

A human life is possessed of many values, most of

them irreplaceable and not susceptible to measurement.

Life Assurance is concerned with the economic value of

a human life, which is derived from its earning capacity.

Life assurance is nat oblivious to the other values

associated with a human life; in fact, the life assurance

transaction has strong moral and social overtones.

Yet, the foundation of life assurance is the economic

value of the human life. Since such economic value may

arise out of either a family or a business relationship,

it seems advantageous to discuss the functions of life

assurance under the following headings (McGill, P., 1967,

P3).

, 2.4.1 Family Purposes:

It would be difficult, if not impossible, to

prepare a list of all needs that might possibly arise

after the death of the income producer. However, the

following is to outline the general categories of needs

that are likely to be found in any family situation.
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Clean up fund; the first need in point of time

is a fund to meet the expenses that grow out of

the death of the insured and to liquidate all

current outstanding obligations. There are many

types of obligation to be met, and ready cash

should be available for that purpose. These

items include the bills of the last illness, burial

expense, personal obligation, unpaid pledges and

estate, inheritance, income, and property taxes.

Readjustment income; in order to cushion the

economic and emotional shock, it is considered

highly desirable that the adjustment be postponed

for a period following the producer's death.

The income during this period should be approx-

imately equivalent to the family's share of the

producer's earning at the time of his death.

Income during dependency period; after expiration

of the readjustment period, income should be provided

in a reduced amount until the children, if any,

are able to support themselves. This is sometimes

called the "critical period" income. This period

is considered so important that life assurance

companies have created special policies to meet

the needs of the period.

Life income for widow; after the children have

become self-supporting, however, the widow will

still have needs as an individual and will

require an income from some source.
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5; Special needs; such as mortgage redemption

needs, education needs and emergency needs.

2.4.2 Business Purposes

Life assurance serves a wide variety of purposes

in the business world, but most of the services can

be grouped as follows:

L. Key-Man Indemnification; the purpose of this

assurance is to indemnify a business concern

for the loss of earnings occasioned by the death

of a key officer or employee.

2. Credit Enhancement; life assurance can serve

to enhance the credit of a business concern in

two general ways: the first one is the improve-

ment in the general credit rating of the concern,

as insuring the lives of key personnel not

only assures banks and other prospective

lenders that the business will have a financial

cushion in the event that a key person should

die, but improves the liquidity of the firm

through the accumulation of cash values which

are available at all times. As a result, the

firm will not only be able to command more credit,

but will be able to obtain it on better terms.

The second way is the availability of assurance

as collateral. In this respect, it may protect

the lender only against loss arising out of the

death of a key man or the borrower, or it may

provide protection against both the unwillingness

and the inability of the borrower to repay the

loan.
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3. Employer Welfare Plans; employer welfare plans

provide three types of benefit that can be

financed through the insurance mechanism;

disability benefits, including income replace-

ment and indemnification of medical, surgical,

and hospital costs; death benefits; and old age

benefits.

In the light of the discussion so far, it can

be said that the life assurance is concerned

with the economic value of a human life as well

as a major sustenance to the development plans

by its accumulated funds.

In this respect the researcher's view is that

industrial life assurance as the kind of life

assurance which is more convenient to the

developing countries with their low per-capita

incomes.

2.5 Industrial Life Assurance

Industrial assurance is defined (Industrial

Assurance Act, 1923 1(2)) as assurance effected on

human life, premiums in respect of which are received

by means of collectors, and are payable at intervals

of less than two months (Allaway, G.W.E., 1954, P2).

In other words, it can be said that the industrial

assurance consists of the granting of life policies for

small amounts, the premiums for which are payable at

weekly or monthly intervals and are collected by means

of collectors regularly at the homes of the policy-

holders (New, L.J., P97).
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The following are the general characteristics of

the industrial assurance (McGill, D. 1967, PP 711-713),

the first one is the frequency of premium payment which

may be paid weekly or monthly.

The second is the limitation on the amount of

insurance per policy or per life.

The third is the collection of the premium by the

company's representative at the policy-holder's home

or place of business.

The fourth is that the insurance is normally sold

in premium units, rather than units of insurance.

The fifth is that it is generally written on all

members of the family from birth to sixty-five or seventy

years of age. The final one is the general omission of

medical examinations.

2.6 Origin and Development

Industrial life assurance originated in Great

Britain in the nineteenth century. The term "industrial"

was used to identify weekly premium insurance because

these policies were intended to be sold to workers in

industry. Throughout the seventeenth and eighteenth

centuries there had been a spectacular growth of local

associations known as Friendly Societies and Burial

Clubs, which undertook through a system of mutual aid

to relieve the worker from financial hardships imposed

by sickness and death.
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In 1853, a committee of the House of Commons

investigated the financial structure of the Friendly

Societies and Burial Clubs, and its report called

attention to the defects of these societies and to

the need for making dependable life assurance available

to the lower income groups. Largely, as a result

of this report, the Prudential Assurance Company of

London issued the first industrial policy on November

13, 1854, and the first claim was paid on January 4,

1855. The company applied the principles of ordinary

assurance, in that the premiums were varied by age of

issue and were computed on a level premium basis.

It followed the precedent of the Friendly Society,

however, in the administration of premium payments.

Premiums were payable weekly and were collected by

company representatives calling at the home of

policy-holders. This was the beginning of industrial

life assurance as it is known today (McGill, D.1967,

PP 713-716).
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. 2.7 Industrial Life Assurance in Egypt

The modern insurance in Egypt was not known until

the second half of the nineteenth century when Italian

and English companies started to transact insurance

business as a service to their subjects living in

Egypt.

At that time some difficulties affected the

insurance market. These can be summarised as follows:

1. As an act of patriotism Egyptians refused to deal

with the foreign companies.

2. The local per-capita income was too small.

oe Some Egyptians looked to insurance as an

act against the Islamic Religion.

The first Egyptian company was established in

1900. The number increased to 11 Egyptian companies

compared with 113 foreign ones in 1956.

In 1961, the Government nationalised all the

insurance companies. Moreover, the Government amalgamated

all the insurance companies into three companies to

deal with all kinds of insurance, and one company for

re-insurance.

In 1965, industrial assurance took an active part

in the Egyptian market. It can be said that in this

year we witnessed the real appearance of this kind of

assurance in Egypt.

In view of the characteristics of the industrial

assurance mentioned previously the researcher's view is

that industrial assurance is the most suitable form of

life assurance, due to the special characteristics of

the Egyptian market.

= 94 =



Egypt is a developing country, the per-capita

income is too small, and the capacity of the individual

to save is very limited, this is why the industrial

assurance, with its small weekly (monthly) premiums is

suitable to Egypt.

Nevertheless, the fact remains that industrial

assurance forms only a small proportion of life assurance

in force in Egypt, which can be seen from the following

figures collected at 31 December 1976:

Sums assured in

force per thousand E.£

All life assurance 310385

Industrial assurance amount 39198

Per cent 12.6

Source: Statistical Yearbook on the Egyptian Insurance

Market 1976

The reasons for these low figures and the lack of

success in this kind of life assurance lies in:

i Lack of insurance knowledge among the Egyptians

in general, and the working class in particular

whom this industrial assurance is designed to

help most.

2. The per-capita income is low in Egypt, therefore

the ability of working people to buy industrial

assurance is small.

Moreover, the prices of life assurance in Egypt

are high. For instance, the price for a term policy to

a person aged 30 years, for a period of 10 years, and the

sum assured £1000: is £1.75 in a company of U.K., whilst
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about £12.6 in an Egyptian company, which will justify

the reason mentioned.

3. Most of the working class are satisfied with

the benefits of social insurance, but it is

a fact that there are some categories, for example,

agricultural workers which have no protection

from social insurance.

The issue of the legitimateness of life assurance

in Islamic Religion. Without any doubt this has

affected the life assurance mrket in Egypt.

Most of the industrial policies have many aspects

which make them too difficult to understand,

particularly among the working class, owing to

their lack of insurance knowledge.

The wrong method used to market industrial

assurance, which can be called "The semi-

compulsory method" and which leads to many

lapses.

2.8 Evaluation of Industrial Assurance Policies in Egypt

ns

a)

b)

We can summarise the situation as follows:

The bases:

All the industrial assurance policies take an

endowment form.

The advantages:

The sum assured will be paid at the end of

the contract.

The sum assured will be paid when the insured dies.
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c) Payment of large sums if the insured dies by

an accident.

d) Payment of the policy cash value after a fixed

period from the beginning of the contract.

3. The insured:

The insured may be one person, couple or family.

4. Medical examination:

All policies are issued without medical

examination up to a fixed sum assured.

5. The bounds of sum assured:

Extends from 50 (E.£) to 1000 E.¢.

‘Cs Maximum age:

The policies are issued for people up to 65

years old.

If we consider the characteristics of industrial

assurance mentioned previously and the conditions and

advantages of industrial assurance in Egypt, it can

be said that industrial assurance in Egypt is nearer

to ordinary life assurance than a strict definition

of industrial life assurance.

The two following reasons may support my view:

le Industrial assurance was created to give insurance

protection to workers at suitable prices. In fact

the Egyptian prices are high. Moreover, a policy

with a sum assured to 1000 E.£., is hardly an

industrial insurance policy as commonly understood

in Europe.
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2. Most of the policies have complicated terms,

which must be difficult for the working class

to understand.

Therefore this research will design an ideal

industrial policy, based on the Egyptian mortality

rates and reasonable interest and loading rates.

It will also take into account the lack of insurance

knowledge amongst the Egyptian people.
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CHAPTER THREE

THE MORTALITY RATES OF EGYPT

3.1 Introduction

Life assurance contracts are usually of a long

duration and whilst this can also apply to other

financial contracts it is the element of mortality

that distinguishes contracts of life assurance from

the other. While it was considered in the early days

that the mortality element was uncertain, this was

overcome with a whole range of mortality tables and

the continuing flow of new data from which such trends

may be deduced (H. Fisher & J. Young, 1971, P105).

3.2 Factors Affecting Mortality Rates

These factors can be described as follows:

a) Age

There is a relationship between the rate of mortality

and age, and the following table (3.1) may be useful to

explain this relationship.

As can be seen, once the new born infant has

survived the hazard of the first few days of life,

mortality falls rapidly, and during childhood the risk

is very small. In adolescence the impact and strain of

industrial life brings a rise in mortality. These and

other factors lead to a continuing increase in risk of

death as age advances. At later ages the wearing out

of the human frame rather than inimical qualities

of the environment becomes the dominant cause of

mortality (B. Benjamin & H. Haycocks, 1970, P6).
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Table (3.1)

England and Wales Rates of

Mortality per 1000 (1965)

Age group Males Females

o- 21.48 16.39

1-4 0.87 0.76

5-9 0.48 0.31

10-14 0.42 0.29

15-19 1.00 0.40

20-24 1.05 0.45

25-34 1.07 0.68.

35-44 2.48 1.79

45-54 7.36 4.36

55-64 21.40 10.30

65-74 53.00 28.30

75-84 118.40 79.20

ie 242.40 197.10

Source: B. Benjamin & H. Haycocks, 1970.
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Generally speaking, the curves of mortality rates

take the form of J-shaped curves with rates maintained

at insignificant levels until advanced ages where there

would be a sudden upward rise.

b) Sex

It is well known that sex affects the rates of

mortality, and that each sex has its own set of rates.

As can be seen from the previous table, the death rates

for females are lower than those for males at all

ages.

We may say too that, in most countries we find males

with mortality rates higher than females, and an

explanation may be given for this in medical terms as

follows (B. Benjamin & H. Haycocks, 1970, P8):

ae In infancy and early childhood, boys are generally

more vulnerable to some birth hazards, to infection,

and to injuries, these being the principle causes

of death at these ages.

2. In early and middle adult life the principal causes

of death are accidents and violence, tuberculosis,

heart disease and cancer and the death rates are

higher in men.

3. At more advanced ages ‘the process of physical

deterioration and the lessening resistance to

disease associated with general wear and tear

appear to proceed faster in men.

Meanwhile, in the less developed countries, the

curve of variation of mortality with age is U-shaped,

with high infant mortality and relatively high mortality
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in childhood, causing a slower fall in the left-hand

side of the curve than in developed countries, and

generally a heavier adult mortality causing an earlier

and slower rise in the right-hand side of the curve.

Lack of good registration data in the less developed

countries makes it impossible to make wide-ranging

comparisons of the age patterns of mortality. It is

clear, however, that in less developed countries the

mortality differentials between the two sexes are less

regular. Though the mortality of males is, overall,

usually higher, there are numerous examples of particular

age-groups where the mortality of males is lower than

that of females. Life expectancy at birth is higher for

males in India and Pakistan, and was so until 1967 in

Sri-Lanka (B. Benjamin, 1974, P11).

ic) Marital Status

Marital status has a direct influence on mortality

for both sexes, for instance, a married woman will

have some influence on her longevity (Anderson J. & Dow,

1964, P250). On the one hand she will in general enjoy

a more natural and regular life and a more protected life

than a spinster; on the other hand, she will be exposed

to risk of child-birth (though this mortality risk is

now much diminished).

Generally, the marital condition is related to the

mortality for certain causes - arising partly from the

selective force of marriage itself, and also because the

contentment and happiness of married life (as well as

the protection and discipline) are favourable to well-being

and partly (in specific causes for women) from sexual
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expression, pregnancy and childbirth. For example, it

has long been known that carcinoma of the breast, corpus

uteri and ovary is commoner among single women while

carcinoma of the cervix uteri is commoner among married

women and those that have been married.

As proof of the selective force of marriage it should

be noted that married women's mortality is generally

lighter than that of single women (except in advanced

ages) and that an exceptional rise in marriage rates as

after World War II, with many "marginal" marriages of

spinsters who would not normally marry, tends to increase

the mortality of married women as a whole (Benjamin, B.,

1965, P42).

da) Environment

It is a matter of common knowledge that country

life is in general more healthy than life in the towns.

King tried to obtain a measure of this influence by

investigating separately the mortality of the county

boroughs, urban districts and rural districts and of

the county of London. For both sexes, the rural districts

showed the lightest mortality in nearly all age groups,

while the county boroughs or the county of London

usually showed the heaviest mortality (Anderson, J., & Dow,

1964, P251).

e) Geographical District

Sub-divisions on these lines were first made by

Watson in his investigation of the 1921 Census Data

(Anderson, J., & Dow, 1964, P251). He chose eleven

districts, and the mortality of each district was
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investigated separately for county boroughs, urban

districts and rural districts and, of course, for each

sex separately, so that a considerable number of classes

were segregated. The results showed a considerable

‘degree of difference in the mortality rates experienced

by the various districts.

On the narrower question of geographical or

regional variations in mortality within the national

boundaries, the following exercise may provide a warning

against taking such variations too much at face value.

In England and Wales it has been shown (General Register

Office, 1955, No.22) that "levels of mortality (standard-

ised for sex and age) tend to arrange themselves into

three broad bands that run across the county from south

west to north east. The highest levels of mortality

are found in most of Wales and in the northern counties

of England. Counties with intermediate levels of

mortality, both in their urban and rural components are

distributed in a line running from Cornwall north-.

westwards through the Midlands and on towards the Humber

and the Wash. The third area, of low mortality, starts

on the south coast of Dorset and likewise runs north-

west to include the home counties and counties on towards

‘East Anglia". It might be thought that this mortality

gradient is a purely geographical or climatic variation.

Analysis soon shows that the social and economic factors

are probably more important (Benjamin, B., 1965, P44).

£) Social and Economic Factors

Social, economic and cultural factors are as

important in influencing differentials as the more
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commonly measured factors of age and sex and marital

conditions.

In general, it may be said that the standard of

living, nutrition, occupation, urbanisation, housing,

climate, education and culture are all part of the social

and economic factors affecting mortality (Benjamin &

Haycocks, 1970, P351).

3.3 Definition of the Mortality Rate

The rate of mortality may be defined in various

ways, such as that rate of mortality at a specified age

is the ratio of the number of persons in a particular

population dying within one year from the attainment of

that age to the number who were under observation for

one year from attainment of that age or until death,

if occurring within the year (Elderton, W. & Sherlock, E.

1959, P2).

We may define this rate in other words as follows

(Anderson & Dow, 1964, P9):

of oy deaths occur between exact age x and x+1 among

a group of P lives of exact age x who remain under

observation until the attainment of exact age x+1 or who

would have so remained if they had not passed out of

observation by death previously, then the annual rate of

mortality experienced by these lives at exact age x is

o
q ==

x Dy

The condition that all the lives remain under

observation until age x+1 is of particular importance.

If some of these lives were observed only until age x+t

S35



(where t<1), we could not tell whether any deaths among

them occurred between age x+t and xt+1. This condition

expresses a fundamental principle, namely that we must

not include in PL any lives among whom deaths may have

occurred without our knowledge, nor in 8. deaths

occurring amonglives who were not included in a. The

deaths included in ce and the lives included in Es must

correspond exactly.

3.4 The Life Table

When values of graduated qa, have been obtained over

the available range of ages, the life table can be built

up by starting with any suitable radix and applying

successively the relations:

The process used to obtain the graduated a, could

be carmiced as follows (Anderson & Dow, 1964, P7):

a) The scope of the investigation must be decided, i.e.

the lives to be included, the period to be covered

and the subdivisions of data to be made.

b) The data must be collected, analysed and tabulated

in a form suitable for calculating what are known

as the crude rates of mortality ce) i.e. the rates

obtained direct from the data without adjustment.

ic) The crude rates of mortality must be graduated.

Once the graduation is complete, the mortality

table is ready for use, either for calculation of

some of the many functions involving probabilities

of life and death, or of monetary functions such

as premiums.
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3.5 The Egyptian Mortality Rates

The life assurance premiums in Egypt are based on

foreign experience, i.e. the A 1924-29 Ultimate Life

Table with some modifications.

The researcher aims in this research to construct

for the first time in the history of Egypt, a mortality

rate based on Egyptian experience.

The use by the companies of Egyptian mortality

rates will be more appropriate than using those based

on foreign experience, since they relate more closely

to Egyptian circumstances, which differ from the ones

of other experiences.

Moreover, the A 1924-29 U. which was derived

from the experience of assured lives during this

period is today out-of-date, and does not fulfil the

needs of the companies from such a table.

3.6 The Period of Investigation

The first task in constructing the mortality rates

is to select the period of investigation. In this respect,

the period chosen by the researcher is four years, from

1-7-1972 to 30-6-1976, and the reasons behind this choice

are:

First, industrial life assurance started to play

an active role in Egypt from 1965 onwards, and the four

year period chosen for this research as a period of

investigation may be considered an up-to-date period.

Second, in 1967 the conflict between the Arabs and

Israel ended with the Six Day War. The Arabs started

from that time an Attrition War which extended till 1970.
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All these events resulted in high deaths for the

Egyptians, and compelled the researcher to exclude

this period from the investigation.

On the other hand, although the 1973 War was included

in the period of investigation chosen, the researcher has

excluded from OS all deaths caused by this war, moreover

no comparison can be made between the deaths in both wars,

due to the fact that the Six Day War deaths were much

higher.

3.7 The Unit of Investigation

There are four different units which have been

suggested for investigation of life office mortality

(Anderson & Dow, 1964, P152):

a) Lives. Each life assured is included in the

investigation once only, i.e. one unit is included

in the exposed to risk for each full year during

which the life is under observation, and one unit

in 6. in the year of death. Clearly this method

gives a true rate of mortality.

b) Policies. Each policy contributes one unit to

the exposed to risk for each full year that it is

in force, and one unit to 8. in the year of death.

A life who is assured under more than one policy

is therefore included more than once in the exposed

to risk at the appropriate ages,and similarly

at the age of death. By this method we obtain a

rate of discontinuance of policies by death instead

of a rate of mortality.
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c)

da)

Sums Assured. Each policy contributes to the

exposed to risk for each full year that it is in

force, and to o. at the age of death a number of

units equal to the sum assured. This gives us a

rate of claim or rate of payment of unit sum

assured by death.

Sums at Risk. Each policy contributes to the

exposed to risk, and to the deaths a number of

units equal to the sum at risk, i.e. the

difference between the sum assured and the reserve

value, sometimes called the death strain. This

gives what we may call a rate of strain.

In view of data available in Egypt, the units of

investigation are both of policies and sums assured.

In fact, there are wide discussions about using

policies as a unit of investigation. In this respect,

there are two cases to be considered (Anderson & Dow,

1964, P153):

1. Two or more policies effected simultaneously.

Clearly, there is no theoretical advantage in

using policies instead of lives as the unit in

this case. It is quite a simple matter to

eliminate simultaneous duplicates effected with

the same office and this is usually done. It is

more troublesome to eliminate the duplicates if

two or more policies are effected simultaneously

with differenct offices.

Two or more policies effected at different times.

The generally accepted view in this matter is that,
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as the ultimate table is a combination of a series

of select tables, the data should be a combination

of the data which would be used if the selected

tables were extended indefinitely, i.e. a unit

should be included for each policy, except where

two or more were effected at the same time.

There is, however, an overriding practical point

that the exclusion of duplicates would be a complication

in data collection that would not be acceptable unless

there was a strong justification for it. The inclusion

of duplicate lives in insurance data increases the

sampling variance of the rates. This strengthens the

need for graduation, the purpose of which is to remove

this variance (Benjamin & Haycocks, 1970, P65).

The argument in favour of using-the sum assured as

the unit is that mortality rates depend on the size of the

policy and that, in particular, lives holding very large

policies experience on the average heavier mortality

than assured lives as a whole. Evidence in favour of

the last statement has been adduced in America.

Generally, if mortality depends on the sum assured

to an appreciable extent, separate tables should be

constructed for different ranges of sums assured, other-

wise the rates of mortality would only be applicable

to an office having a similar distribution of sums

assured to that of the whole experience, whereas in

actual fact the distribution differs very considerably

between one office and another. (Anderson & Dow, 1964,

P1154).
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3.8 The Data Collected

In 1961, the Egyptian Government nationalized the

insurance industry and amalgamated all the insurance

companies into three to deal with all kinds of insurance,

and one company for re-insurance.

The data had been collected from all these

companies who are dealing with industrial life insurance

concerned with the period of investigation (1-7-1972 to

30-6-1976).

The ages at which the policies in force are

tabulated are intended to be the nearest ages on

31 December, and deaths too are recorded to the nearest

age at death.

This data is distributed through separate ages

from the age of 10 to the age of 65.

In the meantime the data concerning deaths had

been collected following these guide lines (C.M.I.R. Nol)

No policies should be included in the return of

deaths unless at the time of death it would have

qualified for inclusion in the 'in force’. Equally,

no policy becoming a death claim should be omitted

from the deaths if at the time of death it was

qualified for inclusion in the ‘in force' unless it

should belong to one of the excluded categories of

death claim such as:

Ls Deaths from suicide when the sum assured is not

paid.

2. Deaths from any cause excluded from cover by the

terms of the policy, where the sum assured is

not paid.
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3. Deaths from war when the sum assured is not paid.

4, Death claims repudiated by reason of non-

disclosure of essential information on the

proposal form.

5. Deaths occurring after the policy has been

removed from the 'in force' register as a lapse -

whether a claim payment is made or not.

The assured lives experience was not sub-divided

into sections according to whether the policies were

whole life or endowment assurance, whether they were

with or without profits, and whether they were effected

with or without medical examination. The reason for

this is that the industrial life assurance in Egypt

is an endowment, without profit and without medical

examination.

The researcher regrets that he could not find any

analysed data to construct the selected mortality rates

for Egypt. Meanwhile, he hopes that data will be avail-

able in the future to construct these rates.

3.9 The Formulae Used

From the point of view of practical convenience,

the census method will be used (Markan, 1969, P115).

We can explain the theory of the census method

as follows (Anderson & Dow, 1964, P87):

For example, in the case where Pe is the number
+t

of lives attaining exact age x+t during the period of

investigation, P. At represents the total length of
xt+t

the period of exposure falling between exact ages x+t

has



and x+t + At at all points of time within the limits

of the investigation. The integration gives the sum

of these totals for all ages between x and x+1. Clearly

we shall obtain the same result if we reverse the processes

of summation, i.e. if we sum the periods of exposure

between ages x and x+1 separately for each point of time

and take the total of these summations.

If, therefore, the experience covers n years and

aBS is the number of lives aged between x and x+1 at a

point of time s years from the beginning of the

investigation period, we have

n

cme sEee [ Pids. (3.1)

where n is the time length of the period of investigation.

Assuming that aD is approximately linear over unit time

intervals

n-1
Cie °. Ss. n.
a4 eer) Do tedeeDe (3.2)

s=1

where E_ = EC + 46
x x x

The rate of mortality at exact age x is then given by

z os

the expression Eo where o. is the number of deaths
x

between exact ages x and x+l during the period of

investigation.

Since oe is the number of lives who would have

been recorded at age x last birthday if a census had

been taken at time s, this method is generally known

as the census method.
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At the same time, if .PS is the number of lives who

would have been recorded at nearest age at census if

a census had been taken at time s, and oy is the number

of deaths recorded at nearest age at death, we have

6
g Cx)
(x) ECx) ayy (3.3)

3.10 The Crude Mortality Rates

By using the census method

8

ren) ere ee,dere oe a Gia (3.4)

(x) (x)

where:

8x) the actual deaths between 1.7.72 and 30.6.76

EC =P +P +P.
31.12.74 31.12.75.x ~ Pgi1.12.72 * P31.12.73

Grouping the data in quinary age groups, tables

(3.2) and (3.3) show the crude mortality rates of Egypt

based on policies and sums assured successively.
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Table (3.2)

The Crude Mortality Rates of Egypt

(Policies)

Age group Exposed to Deaths g

(nearest age) risk x-3

11-15 37342.5 27 0.000723

16-20 26708 28 0.001048

21-25 29508 40 0.001356

26-30 49086.5 69 0.001406

31-35 329393 466 0.001415

36-40 322633 644 0.001996

41-45 284706.5 847 0.002975

46-50 148856 728 0.004891

51-55 58648.5 481 0.008201

56-60 18996 262 0.013792

61-65 2791 64 0.022931

All ages 1308669 3656 0.002794
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Table (3.3)

The Crude Mortality Rates of Egypt

(Sums Assured)

Age group Exposed to Deaths g
(nearest age) risk x-4

11-15 5713131 4150 0.000726

16-20 3726524 4080 0.001095

21-25 4157310 5744 0.001382

26-30 7851767 11240 0.001431

31-35 34016808 48898 0.001437

36-40 34477834 72054 0.002090

41-45 27757959 86028 0.003099

46-50 15412222 77716 0.005042

51-55 5885404 49234 0.008365

56-60 1734099 24702 0.014245

61-65 205073 4812 0.023465

All ages 140938131 388658 0.002758
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From tables (3.2) and (3.3), we can see that the

crude mortality rates based on policies are close to

those based on sums assured. In the meantime, the

crude mortality rates based on sums assured are a

little higher for all age groups than the ones based

on the policies.

The ratio of g based on policies to g based on

sums assured is a little higher for age groups up to

40 than the age groups above 40. The following table

(3.4) shows this matter:

Table (3.4): Ratio of Crude Mortality Rates Based

on Policies to those Based on Sum Assured

°

Age group 4-4 Ratio 1/2

(nearest age) Policies(1) Sums Assured (2) %

11-40 ; 0.001603 0.001625 98.6

41-65 0.004634 0.004755 97.4

In view of this result we may say that the

difference between the sets of crude mortality rates

is more marked in the older ages.

3.11 Comparison of Actual and Expected Deaths by

the A 24-29 U:-

The standard table of mortality used in Egypt

at the present time for life assurance:calculation is

the A 1924-29 U. table, which was derived from the

experience of assured lives during the period 1924-29.

The tables (3.5) and (3.6) show the comparison of

actual and expected deaths by 1924 - 29 U. for both

policies and sums assured successively.

Age



Table (3.5)

Comparison of Actual and Expected Deaths

by the A 24-29 U. Table (Policies)

Age group Actual Expected 100 A/E
deaths deaths

103-143 27 67.59 39.9

154-194 28 60.89 45.9

204-244 40 69.34 57.6

254-294 69 115.59 59.6

303-343 466 848.18 54.9

354-393 644 1066.30 60.3

403-443 847 1288.29 65.7

453-494 728 934.07 77.9

503-543 481 555.98 86.5

553-594 262 290.44 90.2

603-643 64 70.12 91.2

All ages 3656 5366.79 68.1
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Table (3.6)

Comparison of Actual and Expected Deaths
by the A 24-29 U. Table (Sums Assured)

Age group Actual Expected 100 A/E
deaths deaths

104-143 4150 10340.76 40.1

154-193 4080 8496.47 48.0

204-244 5744 9769.67 58.7

254-294 11240 18490.91 60.7

304-343 48898 87593.28 55.8

354-393 72054 113949.24 63.2

404-443 86028 125604.76 68.4

454-493 77716 96711.69 80.3

504-543 49234 55793.62 88.2

554-593 24702 26514.37 932)

604-643 4812 5152.45 93.3

All ages 388658 558417.22 69.6
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From these tables, it may be said that a very

substantial reduction in mortality rates has taken

place, the greatest proportionate reduction in

mortality has occurred at the younger ages. Meanwhile,

the percentages of A/E based on sums assured are

somewhat higher than those based on policies.

We can summarize the above result in the

following table (3.7):

Table (3.7)

The Percentages of Actual Deaths and

the Expected Deaths for Both Policies

and Sums Assured

Age group ; 100 A/E

Policies Sums Assured

103-394 57.1 58.7

404-644 75.8 78.2

All ages 68.1 69.6

From the previous table, we can see how much we

do need to construct a mortality rate based on our

present experience.

3.12 Graduation

The problem of graduation arises in connection

with the construction of mortality tables because a

series of observed mortality rates will be found to

contain irregularities which we have reason to believe

are not a feature of the true, underlying rates of

mortality (Miller, Morton D. 1946, Pl).

In the course of time the term 'graduation' has

been both extended and narrowed in its application,
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according to the particular interest of different

writers. Our concern is mainly with the principles

and methods of adjusting a set of observed rates to

provide a suitable basis for actuarial calculation

(Benjamin & Haycocks, 1970, P181).

Generally, there are three types of graduation

processes (Benjamin & Haycocks, 1970, P33):

sre The graphical method in which a hypothetical

curve is drawn, by inspection, through the area

bounded by the confidence intervals. There is

clearly, and may rightly be an element of

subjective judgement. Use is made of experience

as to what a curve of death rates should look

like.

2. Finite difference methods which depend on the

principle that the standard error of the

weighted mean of two or more independent (or

imperfectly correlated) random errors is less

than the sum of the corresponding process of

moving averages employed extensively in time

series analysis.

3. Curve-fitting methods which are based on the

assumption that the underlying values have a

particular mathematical form, the parameters

of which may be estimated from the observed

values.

3.13 Graduation by Reference to a Standard Table

Where the data are scanty, but are known to come

from an experience similar to that for which a standard
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(graduated) table already exists, it may be possible

to use this standard table as a 'base curve' for

graduating the new data (Benjamin & Haycocks, 1970, P308).

This method of graduation depends on establishing

'

a relationship between a, (the rate derived from the

data) and a, (the rate is obtained from the standard

table).

The simplest formulae which might be used:

' '

Gy = eacs + b (if b=0 this becomes a,/4,. = constant).

For obtaining the constants a and b:

'

if we assume for every age that qs fade +2py 2c

follows that

'

Ey ax
'

I E.. ay
' 2

and i dee a) Be a, + bP) By

a E,. Ge $55 E,

ajE_ q_ + b)E» Xe ) x (3.5)

'

= Ge is merely the actual deaths observed at

age x, while EY a, is the expected deaths according

to the standard table.

When the data are grouped and E,. is not available

for individual ages the expected deaths are usually

calculated by using a, for the central age of the ;

group. The slight error thus introduced is not a

serious matter when the data are scanty and sampling

errors are therefore considerable (Benjamin & Haycocks,

1970, P309).

The above method of graduation which is

particularly valuable when the data are scanty will be

used to graduate the Egyptian mortality rates.
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Meanwhile, we can consider the A 1924-29 Ultimate

as a reasonable standard table, since it has been

used already in Egypt.

By using the above mentioned method, we can say

that:

a, (graduated) = aa, (the A 24-29 U) + b

where a and b are constants.

So, by using the equation (3.5) we can obtain a

and b as follows (Appendix 1):

1

a, (graduated) 0.937158 ay (A 24-29 U.)

- 0.001049 (Policies)

qd, (graduated) = 0.960755 a, (A 24-29 U.)

- 0.001049 (Sums Assured)

Tables (3.8) and(3.9) show the graduated mortality

rates of Egypt based on policies and sums assured

successively.
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Table (3.8)

Graduated Mortality Rates (Policies)

Age dq. Age ay

10 0.000412 30 0.001209

11 0.000506 31 0.001256

12 0.000600 32 0.001322

13 0.000694 33 0.001406

14 0.000787 34 0.001509

15 0.000881 35 0.001631

16 0.000975 36 0.001781

17 0.001059 37 0.001949

18 0.001115 38 0.002146

19 0.001143 39 0.002362

20 0.001153 40 0.002587

21 0.001153 41 0.002821

22 0.001153 42 0.003065

23 0.001153 43 0.003318

24 0.001153 44 0.003589

25 0.001153 45 0.003889

26 0.001153 46 0.004227

27 0.001153 47 0.004611

28 0.001162 48 0.005051

29 0.001181 49 0.005548
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Table (3.8)

Continued

Age ay

50 0.006110

51 0.006738

52 0.007441

53 0.008228

54 0.009109

55 0.010103

56 0.011237

57 0.012539

58 0.014020

59 0.015660

60 0.017441

61 0.019343

62 0.021386

63 0.023607

64 0.026062
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Table (3.9)

Graduated Mortality Rates (Sums Assured)

Age a, Age qe

10 0.000449 30 0.001266

11 0.000545 31 0.001314

12 0.000641 32 0.001381

13 0.000738 33 0.001468

14 0.000834 34 0.001573

15 0.000930 35 0.001698

16 0.001026 36 0.001852

Le 0.001112 37 0.002025

18 0.001170 38 0.002227

19 0.001199 39 0.002448

20 0.001208 40 0.002678

21 0.001208 41 0.002918

22 0.001208 42 0.003168

23 0.001208 43 0.003428

24 0.001208 44 0.003706

25 0.001208 45 0.004014

26 0.001208 46 0.004360

27 0.001208 47 0.004753

28 0.001218 48 0.005205

29 0.001237 49 0.005714
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Table (3.9)

Continued

Age a,

50 0.006291

51 0.006934

52 0.007655

53 0.008462

54 0.009365

55 0.010383

56 0.011546

57 0.012881

58 0.014399

59 0.016081

60 0.017906

61 0.019857

62 0.021951

63 0.024228

64 0.026745
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3.14 Test of Graduation

Once the graduation has been made, the task is

not completed because the graduation must be tested

as to its acceptability.

We can consider the tests of graduation under the

following two measurements:

a) Test of smoothness

We will not discuss the tests of smoothness since,

the graduation has been made by reference to a standard

table (A 24-29) which is smooth, the results are

satisfactory as far smoothness is concerned.

b) Tests for Adherence to Data

The tests for adherence to data, may be summarized

as follows (Benjamin & Haycocks, 1970, P199):

as The smallness of the individual values of the

totals in the columns showing the deviations }(A-E)

and the accumulated deviation ] }(A-E). The small-

ness of the deviations and accumulated devineioue

are necessary for a good graduation; each of them

may be very small indeed without giving any

indication that the adherence to sample data is

too close. The test can give evidence of

departure from the data but it gives insufficient

undergraduation (i.e. the graduation is too close

to the facts).

2. The number of changes of sign of the deviation

and the accumulated deviations. It is difficult

to say how many changes of sign are to be expected

or how many are to be regarded as satisfactory.
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The problem often arises of how far the number

of changes can differ from the number of non-

changes before we may regard the graduation as

suspect.

Comparison of each deviation with the standard

error ,both age by age and in suitable age-

groups. In this respect, we can say that the

deviation should not exceed twice the standard

error (/Eya,P,), or at any rate, three times the

standard error.

The deviations should bear reasonable ratios to

the standard errors, although here again small

ratios are insufficient evidence of undergraduation.

Comparison of each deviation with its approximate

probable error. We may take the probable error

as roughly 2 (standard error) and from the

definition of probable error we should expect

roughly half the observed deviations to fall

short of this value and the rest to exceed it.

In theory this test reveals undergraduation

as well as overgraduation (i.e. distortion),

but it is rather insensitive.

Comparison of the total of the deviations,

irrespective of sign, with four-fifths of the

total of the standard error.

Evidence of undergraduation is obtained in this

case more reliably than by (4), but the mere

addition of deviation irrespective of sign is

not satisfactory.
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What is required is a means of finding a

combined probability that the observed

deviations as a set, would arise from random

sampling. One such means is the x? test.

3.15 x? Test

To combine deviations by straightforward addition

is clearly unsatisfactory since positive and negative

items will tend to cancel out. Test (5) mentioned

previously avoids this difficulty by ignoring signs.

Another obvious way is to square the deviations before

adding. Furthermore, before we can calculate

probabilities we need to express the deviations in

terms of their standard errors. It would seem logical

therefore to divide each deviation by its standard.

error before squaring and adding, thus arriving at

a function

Mae te oe i, (3.6)

or more generally

y actual value - expected value|?
standard error

This function is known as x? (Benjamin & Haycocks,

1970, P200).

By using x2 table, we accept or reject the

graduation. In this respect, we can say, if the

critical probability is less than 0.001 or greater

than 0.999 the hypothesis (i.e. the graduation under

test) would be rejected; in the first case because it
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leads to too small a probability of data (i.e. the

graduation is too far from the facts), and in

the second instance because the data are apparently

undergraduated (i.e. the graduation is too close

to the facts) (Seal, H.L., 1943, PQ).

In many instances the x2 test has tended to

become the central test (Beard, R.E., 1951, P417), so

that, this test will be used to examine the graduation.

Table (3.10) shows the calculation of x2 to test

the graduation of the mortality rates based on policies.

By reference to x? table (Yamane, T., 1967, P1081)

P ( %>10.6475 ) = 40%

where f = 10

Hence, the graduation should be considered

reasonable according to the probability obtained.

To test the graduation for mortality rates based

on sums assured, table (3.11) shows the calculation of

x2. Exposed to risk and deaths measured in units of

E.£ 107, because this allows values of x2 to be of

the right order of size.

*

The factor is an approximately E.£107 and the

following table shows that:

Detail E.£ Units Factor
(E.£)

Exposed to risk 140938131 1308669 107.695

Actual deaths 388658 3656 106.306

*E.£ = Egyptian pound
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Table (3.10)

Calculation of x2 for Experience Based on Policies

Age group Exposed to-risk Actual deaths Expected deaths Deviation (Standard (5) x?
EL A E A-E error)

@ (2) (3) (4) (5) (6) ) (8) =4

Ee ay Px

104-143 37342.5 27 24.16 + 2.84 24,14 8.06 0.3338

154-193 26708 28 29.03 - 1.03 28.99 1.06 0.0365

204-244 29508 40 34.02 + 5.98 33.98 35.76 1.0523

254-294 49086.5 69 56.79 412.21 56.72 149.08 2.6283

303-34} 329393 466 449.29 +16, 71 448.67 279,22 0.6223

354-394 322633 644 660.42 -16.42 659.06 269.61 0.4090

404-444 284706.5 847 908.49 -61.49 905.59 3781.02 4.1752

454-494 148856 728 719.12 +:8.88 715.64 78.85 0.1101

50}-544 58648.5 481 459.45 421.55 455.85 464.40 1.0187

554-593 18996 262 252.25 + 9.75 248.90 95.06 0.2372

604-644 2791 64 62.78 + 1.22 61.36 1.48 0.0241

Total 1308669 3656 3655.80 + 0.20 2 10.6475
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Table ,(3.11)

Calculation of x2 for Experience Based on Sums Assured
(Exposed to risk and deaths are measured in units of E£.107)

Age group Exposed to risk Actual deaths Expected deaths Deviation (Standard, (A-E)? x2
EB A E A-E error) i

qd) (2) (3) (4) (5) (6) (7) (8)

ns ay is

104-143 53393.74 38.78 36.78 + 2.00 36.75 4.00 0.1088

154-194 34827.32 38.13 39.73 - 1.60 39.68 2.56 0.0645

203-244 38853. 36 53.68 46.93 + 6.75 46.87 45.56 0.9720

254-294 73381.00 105.04 89.01 +16.03 88.90 256.96 2.8904

304-344 317914.09 456.99 452.70 + 4.29 452.05 18.40 0.0407

354-394 322222.74 673.40 685.04 -11.64 683.58 135.48 0.1981

404-445 259420.17 804.00 855.56 -51.56 852.73 2658.43 3.1175

454-494 144039.45 726.31 717.17 + 9.14 713.59 83.53 0.1170

504-544 55003.77 460.13 443.22, 416.91 439.64 285.94 0.6503

554-594 16206.53 230.85 221.05 + 9.80 218.03 96.04 0.4404

604-644 1916.57 44.97 44,25 + 0.72 43.93 0.51 0.0116

Total 1317178.74 3632.28 3631.44 + 0.84 x2= 8.6113



By reference to x2 table (Yamane, T., 1967,

P1081)

P ( x2>8.6113 ) = 57%

where f = 10

Hence, the graduation should be considered

reasonable according to the probability obtained.
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CHAPTER FOUR

ANALYSIS OF THE EGYPTIAN MORTALITY RATES

4.1 Introduction

The researcher concluded the previous chapter by

presenting the mortality rates based on the Egyptian

experience for both policies and sums assured, and in

an attempt to uncover the shape of the curves for both

of these rates, graphs were drawn as shown in figures

(4.1) and (4.2).

From both these figures, we may say that mortality

curves take the form of J-shape revealing a slow rise

from the ages of 10 to 20, then it remains flat up to

the age of 35 and from there it rises steadily up to

the age of 45, finally starting from the age of 45

onwards a sharp rise is witnessed in these curves.

4.2 Comparison between Mortality Rates based on

Policies and Sums Assured

Table (4.1) shows the ratio of mortality rates

based on policies to the ones based on sums assured.

For all ages the mortality rates based on sums assured

are higher than the ones based on policies by varying

percentages. Meanwhile, it can be said that this

increase in ratio is accompanied by an increase in age

as follows:

Age Ratio

%

10 91.75

30 95.49

60 97.40



Table (4.1)

Ratio of Mortality Rates Based on Policies

to the Ones Based on Sums Assured

Age Ratio 1/2

Policies Sums Assured

(1) (2) %

10 0.000412 0.000449 91.75

15 0.000881 0.000930 94.73

20 0.001153 0.001208 95.44

25 0.001153 0.001208 95.44

30 0.001209 0.001266 95.49

35 0.001631 0.001698 96.05

40 0.002587 0.002678 96.60

45 0.003889 0.004014 96.88

50 0.006110 0.006291 97.12

55 0.010103 0.010383 97.30

60 0.017441 0.017906 97.40

Soon



Figures (4.3) and (4.4) show the mortality rates

for both policies and sums assured. From these figures,

we can say that both of them nearly take the same

shape.

4.3 Comparisons between Expected Deaths by the New

Tables and The A 24-29 U.

Tables (4.2) and 4.3) show the expected deaths by

the new tables (Policies and Sums Assured) and by the

A 24-29 U.

In order to point out the characteristics of some

of these results, a summary table is presented:

Age group Ratio %

Policies Sums Assured

104-394 56.24 58.10

403-643 76.52 78.79

All ages 68.11 69.58

It can be seen from all these data that the greatest

proportionate reduction in mortality occurred at the

younger ages, and to a lesser extent at the older ages.

The progress in the environment of people have

effected to reduce the mortality rates between both

countries, and also the long period between both tables.

The general trend of the ratio of expected deaths

by the new tables to the expected deaths by the A 24-29 U.

increases with the increase in age until it reaches

89.53% (policies) and 91.98% (sums assured) for the age

group 6034-643.
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Table (4.2)

Ratio of Expected Deaths by New Table

(Policies) to Expected Deaths by the

A 24-29 U. Table

Age group Expected Deaths by Asie

New Table (1) A 24-29 U.(2)

104-143 24.16 67.59 35.70

153-193 29.03 60.89 47.60

204-244 34.02 69.34 49.06

254-294 56.79 115.59 49.13

303-343 449.29 848.18 52.97

354-394 660.42 1066.30 61.93

404-444 908.49 1288.29 70.51

454-493 719.12 934.07 76.98

503-543 459.45 555.98 82.63

554-594 252.25 290.44 86.85

604-643 62.78 70.12 89.53

All ages 3655.80 5366.79 68.11

= ee



Table (4.3)

Ratio of Expected Deaths by New Table

(Sums Assured) to Expected Deaths by

the A 24-29 U. Table

Age group Expected Deaths by 100

New Table (1) | A 24-29 U.(2) a

103-143 3936.34 10340.76 38.06

153-193 4251.96 8496.47 50.04

204-243 5022.03 9769.67 51.40

254-293 9524.19 18490.91 51.50

303-344 48439.93 87593.28 55.30

353-393 73299.87 113949.24 64.32

403-443 91545.74 125604.76 72.88

453-493 76737.45 96711.69 79.34

503-543 47424.58 55793.62 85.00

553-593 23653.11 26514.37 89.20

603-643 4734.93 5152.45 91.89

All ages 388570.13 558417. 22 69.58
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This result may suggest that in view of the

unavailability of data for ages starting from 65 and

over, we can use with some confidence the rates of the

A 24-29 U. for these ages. Especially when we look at

the curves drawn for the new table and the A 24-29 U.

as shown in figures (4.5) and (4.6), and see how close

they are to each other by every increase in age, which

means that in advanced ages the two curves will be

closer together.

4.4 Comparison Between Expected Deaths by New Tables

and the A 24-29 U. (Light)

Tables (4.4) and (4.5) show the expected deaths

by new tables (policies and sums assured) and the

A 24-29 U. (Light). From these tables, we see that

there is some reduction in mortality at the younger

and middle ages, whilst at the older ages it exceeds

the A 24-29 U. (Light).

The previous result can be seen more clearly from

the following summary table, and from the curves drawn

for these data, shown in figures (4.7) and (4.8).

Age group Ratio %

Policies Sums Assured

1034-393 69.02 71.22

404-4934 90.47 93.42

504-643 102.54 105.09
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Table (4.4)

Ratio of Expected Death by the

New Table (Policies) to Expected

Deaths by The A 24-29 U. (Light)

Age group Expected Deaths by 100

New Table A 24-29 U.(Light) sia
(1) (2)

103-143 24.16 60.30 40.06

153-194 29.03 45.00 64.51

203-244 34.02 52.81 64.41

254-293 56.79 98.41 57.70

303-343 449.29 704.90 63.73

354-394 660.42 854.97 17.24

403-443 908.49 1034.90 87.78

453-493 719.12 765.11 93.98

503-543 459.45 464.20 98.97

554-593 252.25 234.03 107.78

603-644 62.78 57.06 110.02

All ages 3655.80 4371.69 83.62
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Table (4.5)

Ratio of Expected Deaths by the

New Table (Sums Assured) to

Expected Deaths by The A 24-29 U. (Light)

Age group Expected Deaths by 100

New Table A 24-29 U.(Light) oh
(1) (2)

103-143 3936.34 9226.70 42.66

154-193 4251.96 6279.19 67.71

2034-243 5022.03 7441.58 67.48

253-293 9524.19 15742.79 60.49

304-344 48439.93 72795 .96 66.54

354-394 73299.87 91366.26 80.22

403-443 91545.74 100900.18 90.72

453-493 76737.45 79218.82 96.86

503-543 47424.58 46582.97 101.80

554-594 23653.11 21364.09 110.71

604-644 4734.93 4192.71 112.93

All ages 388570.13 455111.25 85.37
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Moreover, to confirm the previous results,

especially for the older ages, table (4.6) shows a

comparison in the expectation of life for Egypt,

England and Wales. This comparison reveals how this

expectation is low in Egypt, and why the above results

are quite normal.

4.5 Comparison with Earlier Egyptian Experience

Unfortunately, there is no available graduated

mortality rates in the insurance field based on the

Egyptian experience. Apart from the crude mortality

rates for both, the Social Insurance and the Government

Insurance & Pensions, which were published in 1968 in

the Annual Report of the General Organization for

Insurance.

Tables (4.7), (4.8), (4.9) and (4.10) show the

ratio of the new tables to those crude rates. From

these tables, we can say that the new tables represent

a light mortality rate compared with those crude

mortality rates, an expected result-since the experience

which from the base of those rates is quite different

from the experience of the new tables, and since the

Social Insurance and Government Insurance & Pensions

are compulsory, while the Industrial Assurance is

facultative.

As a final word, while the researcher agrees with

all the limitations inherited in this kind of comparison,

he still sees it as useful in indicating the reliability

of the new rates.



Table (4.6)

Expectation of Life for Egypt,

England and Wales

Country Date Expectation of
Life

Male Female

Egypt 1960 51.6 53.8

England & Wales} 1970-72 68.9 15.1

Source: United Nations Statistical Yearbook, 1976
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4.6 Conclusion

Although this is the first attempt to construct

the mortality rates for Egypt based on the experience

of the insurance companies, this attempt has revealed

an encouraging result. Both mortality rates based on

policies and sums assured represent a reduction in

mortality rates compared with the A24-29 U. table

which has been in use in the Egyptian market. The

greatest reduction is at the younger ages which have

been more effected by the changes in the environment

than people of advanced ages.
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Table (4.7)

Ratio of New Table (Policies) to

Crude Mortality Rates of Social

Insurance

Age Mortality Rates 100
1/2

New Social Insurance

(1) (2)

20 .001153 00200 57.65

25 001153 .00200 57.65

30 .001209 -00210 57.57

35 001631 -00292 55.85

40 002587 00458 56.48

45 - 003889 -00734 52.98

50 006110 01039 58.80

55 -010103 -01595 63.34

60 -017441 -02754 63.32

Source: Annual Report of the General Organization

for Insurance, 1968
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Table (4.8)

Ratio of New Table (Sums assured) to

Crude Mortality Rates of Social

Insurance

Age Mortality Rates 100

New Social Insurance ae
(1) (2)

20 -001208 00200 60.40

25 -001208 -00200 60.40

30 - 001266 -00210 60.28

35 .001698 - 00292 58.15

40 002678 -00458 58.47

45 004014 ‘ -00734 54.68

50 - 006291 -01039 60.54

55. - 010383 01595 65.09

60 - 017906 -02754 65.01

Source: Annual Report of the General Organization for
Insurance, 1968.
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Ratio of New Table (Policies) to

Crude Mortality Rates of Government

Insurance & Pension

Table (4.9)

Age Mortality Rates 100
1/2

New Ins. & Pension

(1) (2)

20 -001153 -0015 76.86

25 -001153 -0016 72.06

30 - 001209 -0019 63.63 \

35 -001631 +0028 58.25 |

40 002587 -0042 61.59

45 - 003889 -0068 57.19

50 006110 -0108 56.57 |

55 -010103 -0179 56.44

60 -017441 0373 46.75

Source: Annual Report of the General Organization

for Insurance, 1968.
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Table (4.10)

Ratio of New Table (Sums Assured) to

Crude Mortality Rates of Government

Insurance & Pension

Age Mortality Rates 100
1/2

New Ins. & Pension

(1) (2)

20 -001208 -0015 80.53

25 -001208 .0016 75.50

30 - 001266 -0019 66.63

35 -001698 0028 60.64

40 .002678 0042 63.76

45 -004014 .0068 59.02

50 006291 -0108 58.25

55 - 010383 0179 58.00

60 017906 -0373 48.00

Source: Annual Report of the General Organization

for Insurance, 1968.
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CHAPTER FIVE

THE MONETARY TABLES

5.1 Introduction

The researcher's aim in this chapter is to construct

monetary tables based on the Egyptian rates (policies

and sums assured).

The approach to fulfil this aim is:

Le To construct life tables based on the Egyptian

mortality rates obtained in chapter three.

2. By using some interest rates, the life tables

were used to construct the monetary tables.

3. Comments were made in this chapter about the

difference between the new tables and the A 24-29 U.,

with an emphasis on the benefits which could be

obtained by using the new tables, summary tables

were used to sustain the arguments.

5.2 The Egyptian Life Tables

When values of mortality rates have been obtained

over the available range of ages, the life tables can be

built up by starting with any suitable radix, say

9999999, and applying successively the relations:

The data available from the Egyptian market show

mortality rates for successive ages from 10 to 64

inclusive, we can, with confidence use the rates of the

A 24-29 U. for ages starting from 65 to 99 inclusive,

especially as the two curves of mortality are moving
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closer with every age increase, as mentioned previously

in chapter four. Tables (5.1) and (5.2) present the

Egyptian life table based on experience of policies and

sums assured successively.

5.3 The Monetary Tables

In order to compute the single and annual premiums

for any kind of life assurance policies, we need a

commutation function, which in this case are as follows

(Hooker, P.F. & Longley-Cook, L.H., 1953, P32 & 44):

Rae LX
DS nh a i

N, > } Diet
t=o

©

Ss = ee N
x ao xt+t

» x+1
c,, = v e a,

Mi = 2 C.
x t= =*t

©

Reo =) M
x ZO. xt+t

As for calculating the single and annual premiums

for the whole life assurance and the endowment assurance,

the successive equations used were:

A = Bx Pp By My,
; ee

x Dd, x N,.

A s My ~ Main * Pain P “ My - Mein * Pxin
x: 7] Ss Dy. — X7n} Noe Neen
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Table (5.1)

THE EGYPTIAN LIFE TABLE (POLICIES)

Age Ly q,. ro a,

10 9999999 4120 - 999588 000412

v1 9995879 5058 999494 - 000506

12 9990821 5994 -999400 - 000600

13 9984827 6929 + 999306 000694

14 9977898 7853 -999213 000787

15 9970045 8784 -999119 -000881

16 9961261 9712 - 999025 000975

17 9951549 10539 - 998941 -001059

18 9941010 11084 - 998885 -001115

19 9929926 11350 998857 -001143

20 9918576 11436 - 998847 -001153

21 9907140 11423 - 998847 001153

22 9895717 11410 - 998847 -001153

23 9884307 11397 -998847 -001153

24 9872910 11383 -998847 -001153

25 9861527 11370 - 998847 -001153

26 9850157 11357 - 998847 001153

27 9838800 11344 - 998847 -001153

28 9827456 11420 - 998838 -001162

29 9816036 | 11593 -998819 -001181

30 9804443 11854 - 998791 001209

31 9792589 12299 -998744 - 001256

32 9780290 12930 - 998678 -001322

33 9767360 13733 -998594 -001406

34 9753627 14718 -998491 -001509

35 9738909 15884 -998369 001631

36 9723025 17317 -998219 -001781

37 9705708 18916 -998051 001949

38 9686792 20788 - 997854 - 002146

39 9666004 22831 - 997638 - 002362

aoa



Table (5.1) Continued

Age he a. P. oy,

40 9643173 24947 -997413 -002587

41 9618226 27133 -997179 -002821

42 9591093 29397 - 996935 -003065

43 * 9561696 31726 - 996682 -003318

44 9529970 34203 »996411 -003589

45 9495767 36929 -996111 - 003889

46 9458838 39983 -995773 -004227

47 9418855 43430 - 995389 -004611

48 9375425 47355 -994949 -005051

49 9328070 51752 ~994452 -005548

50 9276318 56678 - 993890 -006110

51 9219640 62122 + 993262 -006738

52 9157518 68141 992559 -007441

53 9089377 74787 991772 008228

54 9014590 82114 -990891 -009109

55 8932476 90245 - 989897 -010103

56 8842231 99360 - 988763 -011237

57 8742871 109627 987461 .012539

58 8633244 121038 - 985980 . 014020

59 8512206 133301 -984340 -015660

60 8378905 146136 + 982559 -017441

61 8232769 159246 - 880657 -019343

62 8073523 172660 - 978614 -021386

63 7900863 186516 ~976393 . 023607

64 7714347 201051 973938 - 026062

65 7513296 239524 - 968120 031880

66 7273772 256328 - 964760 - 035240

67 7017444 274242 - 960920 -039080

68 6743202 292520 - 956620 043380

69 6450682 310407 -951880 - 048120

70 6140275 327092 ~ 946730 .053270

Tz 5813183 341873 -941190 . 058810

72 5471310 354158 -935270 .064730

73 5117152 363522 - 928960 071040

74 4753630 369690 - 922230 -077770
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Table (5.1) Continued

Bee tx oT P. ay

75 4383940 372503 -915030 084970

76 4011437 371780 - 907320 092680

77 3639657 367351 -899070 - 100930

78 3272306 359103 - 890260 - 109740

79 2913203 347050 - 880870 -119130

80 2566153 331290 -870900 129100

81 2234863 312032 - 860380 . 139620

82 1922831 289694 849340 + 150660

83 1633137 264911 -837790 - 162210

84 1368226 238413 -825750 - 174250

85 1129813 211004 -813240 - 186760

86 918809 183514 800270 -199730

87 735295 156728 - 786850 +213150

88 578567 131346 772980 +227020

89 447221 107932 + 758660 + 241340

90 339289 86895 - 743890 - 256110

Sr 252394 68482 - 728670 + 271330

92 183912 52783 - 713000 - 287000

93 131129 39748 -696880 - 303120

94 91381 29215 -680300 -319700

95 62166 20934 -663250 + 336750

96 41232 14608 -645720 + 354280

97 26624 9912 -627690 - 372310

98 16712 6532 -609140 - 390860

99 10180 4173 -590050 «409950
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Table (5.2)

THE EGYPTIAN LIFE TABLE. (SUMS ASSURED)

Age as: a, Py a

10 9999999 4490 999551 .000449

11 9995509 5448 999455 000545

12 9990061 6404 999359 .000641

13 9983657 7368 999262 . 000738

14 9976289 8320 999166 .000834

15 9967969 9270 .999070 .000930

16 9958699 10218 |: .998974 .001026

17 9948481 11063 998888 .001112

18 9937418 11627 .998830 .001170
19 9925791 11901 . 998801 001199

20 9913890 11976 .998792 .001208

21 9901914 11962 998792 .001208

22 9889952 11947 998792 .001208

23 9878005 11933 998792 .001208

24 9866075 11918 998792 001208

25 9854157 11904 . 998792 .001208

26 9842253 11889 998792 .001208

27 9830364 11875 998792 001208

28 9818489 11959 998782 .001218
29 9806530 12131 998763 001237

30 9794399 12400 998734 .001266
31 9781999 12854 . 998686 001314
32 9769145 13491 -998619 001381

33 9755654 14321 998532 .001468
34 9741333 15323 998427 001573

35 9726010 16515 . 998302 001698

36 9709495 17982 . 998148 .001852
37 9691513 19625 997975 .002025

38 9671888 21539 997773 . 002227

39 9650349 23624 997552 002448

40 9626725 25780 . 997322 . 002678

41 9600945 28016 . 997082 .002918
42 9572929 30327 996832 003168

43 9542602 32712 996572 .003428

44 9509890 35244 996294 .003706
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Table (5.2) Continued

Age £2 ay. pe 4a,

45 9474646 38031 - 995986 -004014

46 9436615 41144 - 995640 - 004360

47 9395471 44657 -995247 -004753

48 9350814 48671 ~994795 005205

49 9302143 53152 994286 .005714

50 9248991 58185 -993709 -006291

51 9190806 63729 - 993066 006934

52 9127077 69868 992345 -007655

53 9057209 76642 - 991538 008462

54 8980567 84103 - 990635 -009365

55 8896464 92372 - 989617 -010383

56 8804092 101652 - 988454 -011546

57 8702440 112096 - 987119 -012881

58 8590344 123692 -985601 - 014399

59 8466652 136152 - 983919 -016081

60 8330500 149166 - 982094 017906

61 8181334 162457 -980143 -019857

62 8018877 176022 -978049 021951

63 7842855 190017 ~975772 -024228

64 7652838 204675 -973255 026745

65 7448163 237447 - 968120 -031880

66 7210716 254106 - 964760 - 035240

67 6956610 271864 - 960920 - 039080

68 6684746 289984 - 956620 043380

69 6394762 307716 - 951880 -048120

70 6087046 324257 - 946730 - 053270

(pS 5762789 338910 -941190 -058810

72 5423879 351088 - 935270 -064730

73 5072791 360371 - 928960 -071040

74 4712420 366485 ~ 922230 -077770

75 4345935 369274 - 915030 -084970

76 3976661 368557 - 907320 - 092680

we 3608104 364166 - 899070 - 100930

78 3243938 355990 -890260 - 109740

79 2887948 344041 - 880870 119130
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Table (5.2) Continued

Age te dy, Pe a,

80 ~ 2543907 | 328418 | .870900 | .129100
81 2215489 309327 . 860380 .139620

82 1906162 287182 .849340 . 150660

83 1618980 262615 .837790 . 162210
84 1356365 236347 .825750 .174250

85 1120018 209175 .813240 . 186760

86 910843 181923 . 800270 .199730
87 728920 155369 . 786850 . 213150
88 573551 130208 . 772980 227020

89 443343 106996 . 758660 .241340

90 336347 86142 . 743890 . 256110
91 250205 67888 . 728670 .271330
92 182317 52325 .713000 . 287000

93 129992 39403 . 696880 . 303120

94 90589 28961 .680300 .319700

95 61628 20753 - 663250 .336750

96 40875 14481 .645720 . 354280

97 26394 9827 . 627690 372310

98 16567 6475 .609140 . 390860

99 100 2 4137 .590050 . 409950
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By using computer programs (Appendix II), and

interest rates from 4% to 7%, tables (5.3) to (5.16)

inclusive, present the monetary tables based on

policies, and tables (5.17) to (5.30) inclusive,

present monetary tables based on sums assured.

Appendices (III & IV) present the single and

annual premiums for the whole life and the endowment

based on data of policies and sums assured successively.

Since the computer deals only with capital letters,

the following symbols are used instead of the

original ones:

DX as D.
x

NX as N.
x

Sx as S
x

Cx as C.
x

MX as M,

RX as R.
x

AX as A,

PX as P. =

NAX as Aa

NPX as PL a
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5.4 Comparison Between Premiums Based on The New Tables

and The A 24-29 U.

A comparison is made between premiums based on the

A 1924-29 U. and the new Egyptian Tables (policies and

sums assured) for the whole life and endowment at 4% and

6% interest rates.

Tables (5.31) to (5.34) show the comparison for the

whole life assurance at 4% and 6% interest rates

successively, and tables (5.35) to 5.38 show the same

comparison for the endowment assurance.

From these tables we see that:

a. The premiums according to the new tables were

effected by the rate of interest. The following

summary table shows the ratio of the annual premiums

using the new tables to the ones using the A 24-29 U.

for the whole life at 4% and 6% interest rates:

Age Interest Rate

4% 6%

Policies Sums Policies Sums
Assured Assured

% % %

10 82.21 83.27 TAeL?: Dante

20 87.23 88.16 79.94 81.28

30 91.08 91.90 86.75 87.90

40 93.96 94.72 91.66 92.66

50 96.11 96.77 95.00 95.84

60 98.24 98.62 97.85 98.32

The above table shows that by increasing the rate

of interest, the annual premiums were substantially

reduced for the- younger ages, and slightly reduced

for the others. So, when Egyptian companies use
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Comparison between The New Table (Policies) and The A 1924-29 U.

Table (5.31)

for The Whole Life Assurance Premiums at 4% Interest Rate

The new table The A 24-29 U.(2) Ratio 1/2

(Policies)(1)

Age Single Annual Single Annual Single Annual

£ £ £ £ % %

10 -107747 004645 - 12818 - 00565 84.06 82.21

20 .151277 . 006856 -16971 - 00786 89.14 87.23

30 - 212559 - 010383 - 22856 -01140 93.00 91.08

40 - 300304 -016509 -31352 -01757 95.78 93.96

50 - 415831 027382 42554 -02849 97.72 96.11

60 -556741 - 048325 -56122 -04919 99.20 98.24



Table (5.32)

Comparison between The New Table (Sums Assured) and the A 1924-29 U.

for The Whole Life Assurance Premiums at 4% Interest Rate

Search —

The new table The A 24-29 U.(2) Ratio 1/2

(Sums Assured)(1)

Age Single Annual Single Annual Single Annual ¢

. £ c £ % %

10 . 108998 004705 -12818 -00565 85.04 83.27

20 - 152656 - 006929 -16971 00786 89.95 88.16

30 +214079 -010477 + 22856 -01140 93.66 91.90

40 301991 -016642 + 31352 -01757 96.32 94.72

50 417481 .027569 -42554 -02849 98.17 96.77

60 -557700 - 048513 -56122 .04919 99.37 98.62



Table (5.33)

Comparison between The New Table (Policies) and The A 1924-29 U.

for The Whole Life Assurance Premiums at 6% Interest Rate

i Soh

The new table The A 24-29 U.(2) Ratio 1/2

(Policies)(1)

Age Single Annual Single Annual Single Annual

£ £ £ £ % %

10 044328 - 002626 -06119 00369 72.44 TA

20 069755 -004245 - 08580 00531 81.30 79.94

30 -111034 -007070 12586 00815 : 88.22 86.75

40 - 180908 -012502 -19414 - 01364 93.18 91.66

50 + 286624 -022744 29725 -02394 96.43 95.00

60 433385 - 043300 -43877 -04425 98.77 97.85
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Table (5.34)

Comparison between The New Table (Sums Assured) and The A 1924-29 U.

for The Whole Life Assurance Premiums at 6% Interest Rate

The new table The A 24-29 U.(2) Ratio 1/2

(Sums Assured)(1)

Age Single Annual Single Annual Single Annual

£ £ £ £ % %

10 -045250 - 002683 06119 .00369 73.95 Gane

20 .070845 004316 - 08580 -00531 82.57 81.28

30 - 112342 .007164 12586 -00815 89.26 87.90

40 182533 -012639 -19414 -01364 94.02 92.66

50 - 288416 022944 29725 02394 97.03 95.84

60 434559 - 043507 -43877 -04425 99.04 98.32



Table (5.35)

Comparison between The New Table (Policies) and The A 1924-29 U.
for The Endowment Premiums (period of 20 years) at 4% Interest Rate

= VEE =

The new table The A 24-29 U.(2) Ratio 1/2
(Policies)(1) .

Age Single Annual Single Annual Single Annual

£ £ = £ % %

20 -461742 .032994 -46700 - 03370 98.87 97.91

25 -462597 033108 -46789 - 03382 98.87 97.89

30 - 464805 .033403 -47019 03413 98.85 97.87

35 - 469088 033983 47469 -03476 98.82 97.76

40 -476079 .034949 + 48204 .03579 98.76 97.65

45 - 487439 036576 -49392 -03754 98.69 97.43

50 - 506783 - 039520 -51362 -04061 98.67 97.32

55 538187 -044822 54427 | 04593 98.88 $7559
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Table (5.36)

Comparison between The New Table (Sums Assured) and The A 24-29 U.

4% Interest Ratefor The Endowment Premiums (period of 20 years) at

The new table The A 24-29 U.(2) Ratio 1/2

(Sums Assured)(1)

Age Single Annual Single Annual Single Annual

£ £ £ £ % %

20 -461991 - 033027 - 46700 - 03370 98.93 98.00

25 - 462867 -033144 - 46789 - 03382 98.93 98.00

30 465128 - 033446 -47019 - 03413 98.92 98.00

35 469514 034041 47469 - 03476 98.91 97.93

40 476670 - 035032 - 48204 -03579 98.89 97.88

45 - 488288 - 036701 + 49392 03754 98.86 OTETY.

50 -507912 039698 -51362 04061 98.89 O7e75

55 539375 045037 ~54427 -04593 99.10 98.06
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Table (5.37)

Comparison between The New Table (Policies) and The A 24-29 U.

for The Endowment Premiums (Period of 20 years) at 6% Interest Rate

The new table The A 24-29 U.(2) Ratio 1/2

(Policies)(1)

Age Single Annual Single Annual Single Annual

£ £ £ £ % %

20 - 318061 - 026400 -32421 -02716 98.10 97.20

25 - 318997 -026514 32523 02728 98.08 97.19

30 + 321487 .026819 32783 02761 98.07 97.14

35 326397 027428 33298 - 02826 98.02 97.06

40 . 334418 028440 -34141 02934 97.95 96.93

45 347403 .030132 - 35500 -03115 97.86 96.73

50 369563 033181 37758 03434 97.88 96.62

55 - 405734 038646 - 41308 -03984 98.22 97.00
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Table (5.38)

Comparison between The New Table (Sums Assured) and The A 24-29 U.

for The Endowment Premiums (period of 20 years) at 6% Interest Rate

The new table The A 24-29 U.(2) Ratio 1/2

(Sums Assured)(1)

Age A

Single Annual Single Annual Single Annual

£ £ £ £ % %

20 + 318352 - 026436 -32421 -02716 98.19 97.33

25 - 319312 026553 + 32523 02728 98.18 97.34

30 . 321862 026866 32783 02761 98.18 97.31

35 - 326890 . 027489 + 33298 02826 98.17 97.27

40 - 335101 028528 34141 -02934 98.15 97.23

45 - 348382 - 030263 - 35500 -03115 98.14 OVaLD

50 - 370878 - 033369 37758 -03434 98.23 97.17

55 407162 - 038875 -41308 03984 98.57 97.58



the new tables with a high interest rate, this

reduction in premiums will be quite observable

at the younger ages.

The premiums, according to the new tables,

were effected by the period of the policy. The

following summary table indicates that

observation which include the ratio of the annual

premiums by the new tables (policies) to the ones

by the A 24-29 U. for whole life and endowment

(period of 20 years) at 6% interest rate:

Age Whole Life Endowment

% %

20 79.94 97.20

30 86.75 9F.17

40 91.66 96.93

50 95.00 96.62

From this-table the effect in the premiums

is more noticeable in whole life rather than in

endowment.

The reduction in the annual premiums is bigger

than in the single premiums as can be shown in

tables (5.31) to (5.38) inclusive. This shows

how effective the use of the new tables will be

in calculating the premiums of industrial life

assurance, since the single premiums are not in

use with this kind of assurance.

In general, it has to be said that the reduction

in the premiums, according to the new tables,

is not quite so large, if we compare it with the
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reduction in mortality rates obtained in

chapter three.

This is clearly shown in the following

table which includes:

a. The ratio of the annual premiums for the

whole life assurance using the new table

(policies) at 6% interest rate, to the ones

using the A 24-29 U.

b. The ratio of mortality rates according

to the new table (policies), to the ones using

the A 24-29 U.

Age Ratio of Ratio of Mortality

Premiums Rates

% %

10 (isl t 26.41

20 79.94 49.06

30 86.75 50.17

40 91.66 66.68

50 95.00 79.97

60 97.85 88.40

In the researcher's opinion, this result is

expected due to the fact that the mortality rates

for the ages from 65-to 99 in the A 24-29 U. were

used to establish the new tables, which meant that

mortality rate curves based on the Egyptian

experience, and the A 24-29 U. were going to move

closer to each other with every increase in age,

as discussed earlier in chapter four.
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A final point that must be mentioned is that

all the comparisons discussed above, were

between the Egyptian experience of industrial

life assurance and the A 24-29 U. which

represent the experience of ordinary life

assurance in the British companies during

this period.

This is due to the fact that mortality

rates in industrial life pocurencetece higher

than that in the ordinary life assurance for

two basic reasons; first, industrial assurance

is written largely on persons in the low-income

groups, which are subject, almost without

exception, to a higher death rate at all ages.

Second, is the difference in selection standards.

Not only is there no medical examination in the

typical case, but the range of anticipated

mortality within which industrial assurance

will be written at standard rates is much wider

than that of ordinary assurance. (McGill, D.M.,

1967, P729).

5.5 The Interest Rates Used by The Egyptian Companies

It is a well known fact that the higher interest

rate we use, the smaller premiums are obtained. This

is why the insurance companies try to use the highest

interest rate in order to reduce the premium to its

minimum. This depends of course on the companies to

realize an interest rate higher than the one used in

calculating the premium.
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The Egyptian insurance companies are using

interest rate in the range of 34% to 43%, which can

be considered low in view of the other saving channels,

which give interest rates up to 7%. This means in

other words, a strong competition between the companies

and the other saving channels, which can be said to

be the turning point of the companies. Especially,

as nearly all ordinary life and all industrial life

assurance policies transacted in Egypt are saving

policies, i.e. endowment policies.

The following table (5.39) illustrates this point:

Table (5.39)

Ordinary Life Assurance

In Force at 31st December, 1974

Type of a NORMOT. Sums Office

Insurance policies Assured Premiums

% %

Endowment 95.3 94.2 94.9

Term Insurance 2.4 2.9 2.5

Whole Life 4 8 5

Others 1.9 2.1 2.1

Total 100.00 100.00 100.00

Source: The General Eqyptian Organization for Insurance,

1974

The above table reveals that, the endowment

policies contribute over 95% of all the ordinary life

assurance in Egypt.

To illustrate why the competition is turning

in favour of the saving channels, let us examine the

following example (El-Mansoury, M.T., 1971, P250):
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If we suppose that a person aged 20 years, buys

an endowment policy for E.£100 and period of 10 years.

The annual premium of this policy is E.£9.700 according

to the tariff of the biggest Egyptian company.

If the same person buys, instead a term policy for

the same sum assured and period, the premium will be

E.£0.970 according to the same company, and invests

the difference between the premiums of the two policies,

which is equal to E.£8.730 in a saving bank which gives

3.5% interest rate.

We can see that the second case is preferred,

because the person will get E.£.100 in case of death

plus the accumulated sums from the saving bank as

shown in the following table:

Year Accumulated sums at

end of each year*

E.£

First 9.036

Second 18.385

Third 28.067

Fourth 38.080

Fifth 48.452

Sixth 59.181

Seventh 70.294

Eighth 81.783

Ninth 93.682

Tenth 106.000

*Calculated by 8.730 x sa 34%

Or otherwise, in case of maturity the person will

earn only the savings from the bank which are E.£106.
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All the previous discussions point out how

important it will be to conduct a separate study

about the varying effects of increasing or decreasing

the interest rates using in calculating the premiums.

Because this is out of the stream of this research,

it can be said that the interest rate must be increased

in view of the following:

ee There are other savings channels which give

interest rates up to 7%, such as The Investment

Certificates issued by The National Bank

of Egypt which give 7% interest rate.

2. With the new Egyptian strategy of economic

development called "The Open Door Policy", the

law of investment in insurance companies does

need a great change in order to deal with the

new situation.

- 143 -



CHAPTER SIX

ANALYSIS OF THE PREMIUM LOADINGS

6.1 Introduction

Industrial life assurance is a special type of

life assurance business specially created to suit people

who are in the low income bracket of the society.

In order that this type of assurance fulfills its

role in providing them with the insurance they need, its

price must be kept to a minimum, which means in other

words that the premium loadings which affect the level

of prices must be maintained to the minimum level possible.

To explore the possibilities of achieving this aim,

this chapter includes the following:

1 is A study of the methods used to compute the office

premiums.

2's A comprehensive study and analysis of the different

kinds of premium loadings.

3. A study of the methods Egyptian companies use in

computing these premium loadings.

4. Finally, the researcher's recommendations for

the Egyptian companies to use in order to achieve

the main objective of this type of life assurance.

6.2 Office Premium

The premiums so far calculated in the last chapter

were based on interest and mortality rates, are known as

net premiums. These premiums are defined as the premiums

which in the aggregate will be sufficient to pay all claims

on the assumption that death takes place exactly

according to the mortality table adopted as a basis for
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calculation and that the net premiums will be invested

so as to yield the rate of interest assumed in the

calculations (Maclean, J.B., 1962, P90).

The office premium is arrived at by adding to the

net premium a loading for expenses and a margin to

cover contingencies, profits, etc.

Generally, it can be said that, it is not possible

in the case of industrial assurance to relate the

expense loadings to the various items of expenditure so

closely as in the case of ordinary assurance.

Consequently, industrial assurance premium formulae are

often more simple than the relatively complex formulae

sometimes employed for the ordinary assurance (Coe, N.E.

& Ogborn, M.E. 1952, P390).

The chief item of expense is the remuneration of

the agency staff which probably accounts for about 60%

of the total expenses (Fisher, H.F. & Young, J., 1971,

P347).

For the purpose of calculating the office premium,

we can divide the expenses into (Hooker & Longley-Cook,

1953, P99):

a) Initial expenses, i.e. those which are incurred

when the policy is issued, and

b) Renewal expenses, i.e. those which are incurred

from time-to-time (mainly, but not exclusively,

in connection with the payment of renewal

premiums) after the issue of the policy.
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An expense, whether initial or renewal, may come

in any one of the following three categories:

i Expenses which may be regarded as varying in

direct proportion to the premium (e.g. the

renewal commission to the agent).

2. Expenses which may be regarded as varying in

direct proportion to the sum assured (e.g. the

initial commission to the agent and the stamp

duty on the policy).

3. Expenses which are practically independent of the

sum assured and premium (e.g. postage, stationery,

etc.).

In industrial assurance, it is customary to use

mortality tables in which no account is taken of

selection to calculate monthly, as well as weekly

premiums on continuous functions, and to allow in the

formula for immediate payment of claims.

If the renewal expenses are (k) per unit premium,

and if the excess of the initial expenses over the

renewal expenses is (K) per unit of the first year's

premiums

Pa-R+KP +k Pa

hence

oe K

a-K - ka

It is usual to express the excess initial expenses

in the form K(1-k), in which case the formula becomes

° A

eee Gl=Ky Gat)
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Hence, the sum assured for a premium of 1 per

annum is

: She eve dak
pe Ce = Coma)

: A 3654 :
This expression must be multiplied by 7x 240 to give

the sum assured in £s for a premium of ld. a week or

365 i aby meh to give the sum assured for a premium of

1s.0d. a month*.

Meanwhile, in practice, we can calculate the

fractional premiums (i.e. premiums more frequent than

annual) on an approximate basis. By adding a percentage

to the office premium and dividing the result by the

number of fractional premiums during the year (Attwood,

J.A., 1964, P138).

This latter method to calculate the monthly

premiums is used by the Egyptian companies.

Generally, the main criticisms to the industrial

assurance have been that the expenses are excessive, and

that the number of "abortive" assurance has been very

high; that too large a proportion of the business has

been transacted on lives other than breadwinners; and

that extravagance in funeral expenses has been encouraged

(Britt, K.J., 1953, P301).

The above criticism means that the expense loadings

must be calculated very carefully. Because. the aim

behind it is to obtain not only the best possible

estimate of the actual loading related to the particular
SS

*A month in industrial assurance business is a period

of four weeks.
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element (e.g policy, sum assured, or premium) but also

to introduce these loading into the premium calculations

in such a way that the contribution to expenses from

these loadings is as little affected as possible by

variations in the distribution of business by age, term

and size of the policy in the future (Allanach, M.C.,

1964, P18).

6.3 Expenses of Industrial Assurance

There is much misunderstanding about the cost of

industrial assurance. This form of assurance has been

more widely criticized and maligned than any other

branch of the industry. Because the price is demonstrably

higher to the policyholder, critics have implied that

companies make excessively large amounts of money on

industrial policies at the expense of the lower income

groups for which these policies are primarily written

(Mehr, R.I., 1970, P267).

Generally, the rates are higher than ordinary rates

because of the mortality and the expense factors. (Magee,

J.H., 1958, P115).

The greater expense of industrial assurance is due

almost entirely to the cost of the additional service

to the policyholder by having the premiums collected in

small amounts at short intervals at his home. An analysis

of a large American company revealed that about 90% of

the excess of industrial over ordinary expenses was due

to this additional service. Some American companies,

including the largest, offer the policyholder a refund of
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10% of the weekly premiums if payment is made direct

to the company for at least a year (Maclean, J.B.,

1962, P410).

In this respect, too, a study has been made by

Joseph Belth and E. Leverett covering industrial

policies issued by 44 American companies and ordinary

policies issued by 86 companies. On the industrial

side, prices were determined with and without the

discount for paying premiums directly to the company

office. On the ordinary side, prices were determined

using monthly and annual premiums for the amount of

$1000 and $2000.

This study revealed that, for the non-participating

industrial straight life and 20 - payment life policies,

issued by the companies studied the means of the 20 -

year level prices (without discount) per $1000 of

protection were $27.66 and $35.44, respectively. For

participating industrial straight life and 20 - payment

life policies, the means level prices (without discount),

based on projected dividends, were $27.24 and $35.30,

respectively. The mean level prices of the various

industrial policies without discount exceeded the mean

level prices of the corresponding $1000 ordinary policies

with monthly premiums from 42 per cent to 67 per cent.

The mean level prices of the various industrial

policies with discount exceeded the mean level prices

of the corresponding $1000 ordinary policies with

monthly premiums from 22 per cent to 39 per cent, and

exceeded the mean level prices of the corresponding $1000

ordinary policies with annual premiums from 47 per cent

to 75 per cent.
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The above figures show that the price of

industrial assurance is higher than the ordinary

assurance, with or without discount for direct

payment to the company.

6.4 Analysis of Expense Loadings

The expenses an office has to meet in connection

with an assurance or an annuity contract arises

continually during the currency of the policy, but with

unequal incidence. Procuration expenses arise before

the contract is established and in setting-up the policy

in the books of the office (initial expenses). Other

expenses arise during the premium-paying period (renewal

expenses). Still a different level of expense arises

during the period, if any, after premiums have ceased

(running expenses) and finally there are expenses when

the policy goes off the books (terminal expenses) .

(Asbury, C.J., 1964, P31).

Expenses can be divided into two distinct categories

(Lane, L.H., 1964, P127):

1. Direct charges, i.e. those expenses which,

by their very nature, belong solely to a

particular insurance branch.

2. Apportionable charges, i.e. those expenses

which can not be allocated direct to any one

insurance branch.

6.4.1 Direct Charges

These expenses will normally be dealt with by

straightforward entry in the appropriate branch ledgers

- 150 -



and comprise Suen items as commissions, policy stamps

and so on. These direct charges are quite simply

related to the variable which governs them. Thus,

policy stamps can be related to new sums assured.

Commissions are usually a fixed percentage of new

sums assured and/or renewal premiums. The salaries

will probably be incurred entirely in securing new

business. Direct stationery and printing costs such

as policy and proposal forms should be related to

new policies.

6.4.2 Apportionable Charges

These expenses call for initial entry in an all

branches (i.e. industrial branch, ordinary branch,

group branch, general branch) ledger. They normally

represent the bulk of expenses and comprise, in the

main, the following items:

Head Office Charges

Salaries of management and clerical staff

Wages of maintenance staff and artisans

Staff pension scheme contributions

National insurance and graduated pension scheme

contributions

Rents and rates

Stationery, printing and office equipment

(excluding known direct charges such as

printing costs of policy forms, renewal

notices, etc.)

Maintenance of building, heating and lighting

Publicity

Postage

Auditor's fees
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Legal costs

Bank charges

Miscellaneous costs

District Offices

Salaries of clerical staff

Staff pension scheme contributions

National insurance and graduated pension scheme

contributions

Rents and rebates

Maintenance, heating and lighting

Miscellaneous costs

Field Staff (district managers, their assistants

and agents, excluding branch specialists)

Salaries

Staff pension scheme contributions

National insurance and graduated pension scheme

contributions

Expense allowances

The above items can be allocated to the branches

in such ways as follows:

6.4.2.1 Head Office Charges

The departments at Head Office can be divided into

two main groups. Those engaged essentially in insurance

business and those engaged in servicing the staff of the

insurance departments (i.e. personnel department, postal

department, stores and printing section, heating, lighting

and maintenance engineers, machine repairs, etc.).

The first step to allocate the above charges is

to determine the salaries and overheads of each insurance

department concerned with each branch (i.e. industrial

branch, ordinary branch,...).
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The most appropriate method for apportioning

these charges is by time. So, we need the

individual time-sheets which should be obtained

yearly in respect of management and executive offices

showing their estimated proportion of time spent on

average between branches. Also, we need the time-sheets

for each insurance department in the Head Office showing

the total salary roll of the staff, the number of

staff and an estimate of their average over-all time

proportion spent between branches.

From these time-sheets three important ratios

can be derived:

dre Clerical Salary Ratio

The ratio in which total clerical salaries

should be apportioned to branches is obtained

by weighting each insurance departments' branch

time proportions by its salary roll and dividing

the sum of these items in each branch by the

total salary roll of the insurance departments.

2. Clerical Staff Ratio

A ratio showing the proportions of the

total clerical staff employed in each branch,

obtained by weighting each insurance departments

branch time proportions by its number of staff,

and dividing the sum of these items in each

branch by the total staff of the insurance

departments.

3. Clerical Floor Space Ratio

A ratio showing the proportions of floor

space occupied by each branch obtained by
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weighting each insurance departments' branch

time proportions by its occupied floor space,

and dividing the sum of these items in each

branch by the total floor space occupied by

the insurance departments.

By using the latter ratios, the charges can be

allocated to the branches as follows:

Item of expense Basis of allocation

to branches

Salaries of management and Time salary share based on

executive offices. individual time sheets.

Salaries of clerical staff Clerical salary ratio.

(including clerical servicing

department).

Wages of maintenance staff Clerical floor ratio.

and artisans.

Staff pension scheme As for total salries and

contribution. total wages.

National insurance graduated Clerical staff ratio.

pension scheme contributions.

Rents and rates. Clerical floor space ratio.

Stationery, printing and Clerical staff ratio.

office equipment (excluding

direct charges).

Maintenance of buildings, Clerical floor space ratio.

heating and lighting.

Meanwhile, there are other charges such as publicity,

postage and others which can not be spread by any of the

above ratio and which require individual treatment.

6.4.2.2 District Office Charges

These charges can be allocated by similar methods

described in allocating the Head Office charges.
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6.4.2.3 Field Staff Charges

Salaries, expense allowances and other overhead

costs of the field staff will, it is assumed, relate

entirely to the work of collecting premiums and

servicing policies, since commissions and incentive

awards are virtually due to new business emoluments

which may be deemed to pay for new business time.

However, for all practical purposes the treatment of

such costs as an annual "per policy" cost will not

measurably effect the premium loadings.

Finally, it should be bore ‘in mind that, the

above analysis has dealt with the subject in general

terms, since the offices are different from the

administrative organization's point of view.

6.5 Expense Loadings in The Egyptian Companies

The rate of expense loadings in the industrial

branch are as follows:

- 2-3 per thousand of the sum assured

- 5-10 per cent of premiums

- The actual commission, which is about

60% of the first premium.

The question that arises is whether the above

loadings used by the Egyptian companies are excessive

or not.

Before answering this question, the researcher

would like to point out that:

oe There is a separate branch for industrial

assurance in the Egyptian companies, but these

branches contain different sections; issuing,

claims, etc.
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2. There are no separate accounts for the

industrial branch, and the expenses of the

industrial, ordinary and life group branches

are all grouped together in one account.

Therefore, it will be very difficult to answer

this question accurately due to the unavailability of

the data needed for that matter.

As an alternative the researcher includes the

following ratios of the production expenses to the new

premiums and the administrative expenses and overheads

to the premiums in force in 1975 and 1976:

Detail 1975 1976

% %

Ratio of production

expenses to the new 63.5 69.3

premiums

Ratio of administrative

expenses and overheads 17.5 17.6

to the premiums in force

Source: The annual statistical yearbook on the

Egyptian Insurance Market, 1976.

which clearly indicate that the expenses of production

have increased, whilst administrative expenses remain

almost unchanged.

As applied to the Egyptian companies, the indirect

expenses are allocated to the branches by the ratio of

the new premiums of each branch to the aggregate of new

premiums of the company.
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To conclude this section, the researcher recommends

the following points for the Egyptian companies to

apply in order to be able to judge whether the

industrial branch realizes a profit or loss in conducting

its business, and also to be able to reduce the expense

loadings to a minimum level.

First:

Second:

Third:

A separate account must be made for the

industrial branch as well as for other

branches, as this represents the fundamental

step needed for the analysis of the expense

loadings, in order to judge their estimation.

The expenses should be divided into direct

and indirect,which the direct representing

solely the expenses of the industrial branch,

and the indirect representing expenses

belonging to all insurance branches, which

can not be allocated directly to any one

insurance branch.

Moreover, these indirect expenses should

be allocated to branches by scientific methods,

such as the time basis described previously in

the analysis of the expense loadings.

The researcher suggests that in order to

reduce the cost of the industrial life

assurance, this branch should be charged

only with direct expenses, whilst being

exempted from his share of the indirect

expenses.
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the

This treatment of expenses will achieve

following:

The cost of industrial assurance will be

suitable for those people, who have a low

income and for whom this type of assurance

has been specially designed.

It will represent a social solidarity

between the insureds through other branches

contributing in the cost of the industrial

branch.

In this respect, we may call the

industrial life assurance "the social

industrial life assurance". Moreover,

this sort of assurance is suitable for

less developed countries, which is

distinguishable by low income, and by

the majority of the population not buying

life assurance, because they have not

enough money to save for it.

It can be said, in this context that the

social industrial life assurance will be

an important supplement to social

insurance in providing for retirement and

other benefits (Wright, W.W.J.R., 1964,

P241).

Because the social industrial assurance

is designed for people who have a low

income, then, we should fix a maximum sum

assured for every individual, so as to

avoid the exploitation or the misuse of this

type of assurance by the people who can
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Fourth:

afford the other types of life assurance.

Finally, social industrial assurance

differs from social insurance in that, the

latter one is compulsory, while the first

one is facultative. Also, the difference

between the social industrial assurance

and the industrial assurance is that, the

expenses in the first type are subsidized

by other insurance branches, this is not

the case in the second one.

For fixing the actual rates, the researcher

recommends the method developed by Miss

Monica Allanach in her paper represented

in the 17th International Congress of

Actuaries in 1964.

In this paper the calculations considered

were in two stages. In the first, once the

original data applicable to all businesses

were available, the new renewal expenses

appropriate to annual premium business were

obtained for the main tables. The second

stage is to make an appropriate allocation

of these expenses according to sums assured,

premiums or number of policies to enable

premium loadings to be obtained.
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CHAPTER SEVEN

THE IDEAL INDUSTRIAL LIFE ASSURANCE POLICY

7.1 Introduction

This chapter includes the ideal industrial life

policy from the researcher's point of view, which

suits the Egyptian market and other similar less

developed countries.

Throughout this chapter the researcher will

discuss the factors which effect the determination of

the suitable insurance policy. The chapter includes

also the benefits of the suggested policy and the

suitable sum assured according to the circumstances

of the Egyptian market.

Finally, it includes the full premium calculations

for the suggested policy and an analysis of the

suitable interest rate and expense loadings.

7.2 Factors Influencing the Design of The Ideal Policy

As a first step towards designing the ideal

assurance policy for the Egyptian market, the researcher

will discuss in this section the different factors

effecting and influencing this design. Such factors are:

the knowledge of insurance among the population, the

per-capita income and its capacity to buy life assurance,

the benefits of the social insurance system, the

competition of other saving channels and finally the

salesmanship of the people working in the area of life

assurance.

Each of these factors will be studied and analysed

for its implications to the Egyptian market.
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7.2.1 The Knowledge of Insurance

The knowledge of insurance means the individuals

realizing the special benefits from insurance, either

to themselves or to their society, and so they decide

to buy in order to gain this suitable utility.

To measure the knowledge of insurance between

countries, two indications may be used.

The first one ee the ratio of life sums assured

in force to the national income. The higher ratio

indicates a high level of knowledge and awareness of

insurance and its benefits. The disadvantage of this

indicator is that the sums assured in force are

accumulated sums through many years, while the

national income is the added value realized by using

the product elements within one year.

The second indicator overcomes this disadvantage

by using the premiums income instead of sums assured in

force, in computing the previous ratio.

The following table shows both ratios for some

countries in 1973. This table indicates that there are

some countries where the sums assured in force exceeded

the national income such as U.S.A., Japan, Canada,

Australia, Netherlands and Sweden. Also, there are

other countries with sums assured in force exceeding

half of the national income such as U.K., France and

Switzerland. Meanwhile, in the case of Egypt these

ratios represent a very small ratio, either to the

national income or in comparison with the other

countries.
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The Country Ratio of Sums

Assured to

National Income

(per cent)

Ratio of Premiums

Income to National

Income

(per thousand)

USA:

Japan

Canada

U.K.

W. Germany

France

Australia

Netherlands

Sweden

Switzerland

Belgium

Italy

India

Egypt

151.8

154.6

150.1

96.3

43.1

53.5

100.9

102.2

116.9

69.2

43.9

12.2

19.9

De fi

28.3

28.7

25.3

25.5

ao

10.8

23.4

21.3

17.8

22.3

10.8

4.4

7.8

2.6

Source: United Nations Statistical Yearbook 1976,

and The Annual Report of The General Egyptian

Organization for Insurance, 1974.
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In general, it can be concluded that, the ratio

of premium income to national income which are high

in developed countries such as the U.S.A., and the U.K.

compared with a small one in the less developed

countries, reflects the varying degrees in insurance

knowledge and awareness between these two different

types of developed countries.

From the researcher's point of view, the reasons

for this lack of insurance knowledge in Egypt are

as follows:

ae The ratio of illiteracy in Egypt is still very

high which effects without any doubt, the

understanding of life assurance and its benefits.

2. Some religious men interpret and see insurance

as an act contrary to the rules of the Islamic

Religion, their damaging effect on the people's

point of view and degree of acceptance of

insurance when we know that the official religion

of the country is Islam, and when most of the

population are illiterate.

Se The insurance was not known till the second half

of the nineteenth century. When Italian and

English companies started to transact with

insurance as a service to their subjects living

in Egypt, while the first Egyptian company was

established in 1900. If we compare this evolution

of the insurance market with its counter part in

the developed countries like the U.K. and U.S.A.

where it commenced earlier, we can see that we

still need time for people to understand and accept

insurance.
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In the light of the above discussion, the

suggested policy should take into account this lack

of insurance knowledge and it should be constructed

in very simple terms, enabling the people to understand

and accept.

7.2.2 The Per-Capita Income

Per-capita income is one of the factors which

influence the success of any insurance policy, due to

the fact that it reflects the average intake of the

individual which he uses firstly to cover his living

expenses and if any is left after this, he may use it

to buy a life assurance.

The following table (7.1) shows the per-capita

income in Egypt and other countries belonging to

different camps and levels of development.

Table (7.1)

The Per-Capita per $ in 1973

The Country Per-Capita per $

U.S.A. 5566

Canada 4816

Japan 3275

ULK. 2898

France 4301

Belgium 4297

Italy 2314

Argentina 1420

India 123

Kenya 197

Nigeria 201

Pakistan 149

Egypt 245

Source: United Nations Statistical Yearbook

1976.
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It may be seen from this table that the per-capita

income for Egypt is very low, therefore it is out of

the question to suggest a policy with high premiums,

as most of the population are unable to afford it.

In this respect, the saving policies such as the

endowment are undesirable. Protection policies such

as whole life and term insurance are more acceptable

due to their low cost, hence their low price may appeal

to prospective buyers.

7.2.3 Social Insurance System

This factor is a result of the previous one, in

the sensethat when people have an income as low as in

Egypt, they tend to accept any social insurance system

devised by the Government and feel quite satisfied

with it.

In this case, life assurance policy aims will

be two-fold:

es To sustain and supplement the benefits of the

social insurance system which are in reality

a bare minimum insufficient to give people a

proper income for their living.

2. To cover workers who are not covered by the

system like the agricultural workers.

7.2.4 Saving Channels

It must take into account the competition of the

saving channels other than life assurance which

effect on purchasing life assurance.

As described previously in chapter five, different

saving channels compete fiercely with life assurance

- 165 -



for attracting individual's savings.

As to their impact on the ideal life assurance

policy which the researcher is trying to devise, we

must in this respect distinguish between two kinds

of life assurance, the saving policies where the sum

assured will be paid in case of the insured life,

and the protection policies where the sum assured will

be paid only ain the case of the insured's death.

The saving channels compete strongly with the

first kind. Therefore, the ideal policy must ensure

that the rate of interest used in the calculation of

the premiums must be at least equivalent to the

interest rate used by other saving channels.

Meanwhile, for the protection policies, it is

preferable as well to use an interest rate near or

equivalent to the market interest rate.

7.2.5 Salesmen ~

The qualifications of salesmen working in the

insurance market is also a factor we should take into

account when we suggest a new policy, especially from

the point of view of the terms of the policy and its

marketing policies.

By considering the education of the Egyptian

salesmen as an indication of their qualifications,

the researcher includes the following table showing

the percentage of the highest level of education

attained by salesmen working in the area of life

assurance in the year 1970:
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Qualification Percentage

%

Uneducated 20

Primary 24

Preparatory 14

Secondary 37

College 5

Total 100

Source: El-Mansoury, 1971, P267.

The above table indicates that about 58% of the

salesmen attained the level of preparatory education,

and that 5% only have some sort of college degree.

The implications of this result are the need for

a new recruiting policy which will encourage more

educated people to enter into this field, together

with a comprehensive training programme, in order to

obtain a new breed of people capable of implementing

a more vigorous marketing policy. As for the near

future, due to the fact that those ideas may take many

years to implement and give results, the researcher

advocates the devise of a suggested policy using simple terms

and easy conditions to suit these prevailing conditions.

7.3 The Benefits of The Suggested Policy

The policies can be classified into three groups:

the first; where the sum assured is paid only in the

case of the insured's survival, such as pure endowment.

The second group; where the sum assured is paid only

in case of the insured's death, such as term insurance

and whole life assurance. The third group; where the sum
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assured is paid in either of these two groups, such

as endowment.

In the meantime, policies can be classified into

two groups: The first is, the saving policy which

includes the first and third groups in the previous

classification. The second, is the protection

policies which the second group in the previous

classification includes.

By analysing the previous mentioned factors for their

implications on the two groups of policies in relation

to the Egyptian market, it may be said that the saving

policies are easy to understand among the population,

their premiums are expensive according to the per-capita

income, they can play a role in sustaining the social

insurance system, the saving channels other than

insurance are in a strong position in comparison with

them, since they offer a higher interest rate, and

finally that salesmen find them easy to market and usually

get a high commission for this.

As to the protection policies, they are more

difficult to understand among the population since the

sum assured will be paid only in case of death, the

premiums are reasonable according to the per-capita

income, they are not in competition with the other

saving channels, and finally salesmen are not likely

to prefer them because they face difficulties in

marketing them, and because the commission is low in

view of its cheap premiums.
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We can summarize the above discussion and analysis

as follows:

Factor pirigiee. erotigien
Insurance Knowedge Suitable Unsuitable

Per-Capita Unsuitable Suitable

Social Insurance Suitable Suitable

Saving Channels Unsuitable Suitable

Salesmen Suitable Unsuitable

To see how these factors, previously discussed,

and analyzed influence the Egyptian market, the following

table is used for that purpose:

Table (7.2)

The Percentage of Number of Policies,

Sums Assured and Office Premiums to

The Life Assurance in Force at 31.12.74

Type of No. of Sums Office

Assurance Policies Assured Premiums
%

Saving
Policies 97.2 96.3 97.0

Protection
wanieiee 2.8 SEZ 3.0

Total 100.0 100.0 100.0

Source: The Annual Report of The General Egyptian

Organization for Insurance, 1974.

The above table reveals that nearly all the

life policies in the Egyptian market are saving policies,

inspite of the fact that the per-capita in Egypt is

low, and that the other saving channels are using an

interest rate higher than the one used by the insurance

companies.
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This supports the result obtained previously,

that the saving policies are suitable to both factors,

insurance knowledge and salesmen, in other words, it

is easily understood amongst the individuals and

salesmen.

As to the effects of per-capita and the

competition from other saving channels, these can be

seen from the percentage of the No. of policies in

force in 1974 to the population in the same year which

is 1.7% and is considered very very low.

In the light of all the discussion so far, the

researcher suggests the term insurance with a refund

of the premiums in case of insured survival as an

ideal policy in view of the circumstances of the

Egyptian market.

The suggested policy is easily-undeFfstood by

the population since the insured will get the premiums

back in case of survival. Therefore, it will be

easy to market from the salesman's point of view.

Also, the premium will be reasonable to the per-capita

income, and will sustain the social insurance system

as a life assurance. Meanwhile, it will not be in

a weaker position against other saving channels from

the competition point of view since it will be

calculated on the highest interest rate available in

the market.

7.4.The Sum Assured

The maximum sum assured will be two hundred

Egyptian pounds for each policy, which is considered

reasonable from the per-capita point of view.
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Meanwhile, the maximum number of policies allowed

for each person is two. By that, we can prevent

the misuse of the policy from those people who can

buy ordinary life assurance.

7.5.Net Premiums

The Egyptian life table constructed in chapter

four will be used to calculate the net premiums for the

suggested policy.

The interest rate used, must be near or equal

to the highest rate in the market. In this respect, 6%

interest rate tax free is considered sufficient, in

view of some saving channels who give up to 7% interest

rate tax free, such as the Investment Certificate.

A new law permitting the Egyptian companies to

invest their premiums more freely is required, otherwise

there is no hope for life assurance to take place.

The equations used to construct the single and

annual net premiums of term insurance with refund

premiums are as follows:

M, - M ae Dee
Single premium (A) = = C751.)

x

M, - M +nxPxD

Annual premium (P) = == (7.2)
x xt+n
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For the computer purposes the equations were

as follows:

M.
NAX = -22—_ 22W (Single)

x xtn

iu

NE ee Annial)
= —n*D

Ny Nien xt

Tables (7.3) to (7.7) represent the single and

annual premiums of the suggested policy based on the

experience of policies,and tables (7.8) to (7.12)

represent the same premiums based on the experience

of sums assured.

The computer programms are represented in

appendix (II).
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TERM INSURANCE WITH REFUND PREMIUMS (POLICIES) AT .060

PER CENT INTEREST RATE Tapie (7.3)t

Ns 5

x NAX NPX

10 0.009716 9.005366

14 0.011248 G.0US895

lhe 0.012774 0.004427

13 2.014266 0.004945

14 0.015644 0.005423

15 8.016824 0.005834

16 0.017742 9.006154

urd 0.018355 0.006368

18 6.016684 0.006464

19 0.018819 0,006531 s=:

26 0,018854 0.006544

24 0,018854 0,006544

me 0.018854 0.006544

23 0.018854 0.006544 =

24 6.016680 9.006552

25 0.018961 0.006586

26 0.019127 0.006637

27 9.019435 0.006743

28 0.019950 0.006921
29 0.020699 -- 0.007180

oo 0.021710 0.007529

34 6.023019 0.007982

$2 0.024648 0.008545

33 0.026594 0.009217

34 0.028878 0.010008
$5 0.031507 9.010916

$6 0.034449 0.011936 —

37 0.037638 9.015044

38 0.041049 0.014223

39 0.044609 9.045458

40 0.048306 0.016740

44 0.952190 0.046066

42 0.056337 0.019522

43 0.060842 9.021060

44 0.065830 0.022604

45 9.071401 0.024728
46 0.077656 0.026660

47 0,084588 0.029279

48 0.992303 0.031940 =

a9 6.100840 0.034875

; 50 0.110157 0.038096

- 54 0.120404 0.041629

52 0.131659 0.045504

33 0.144053 0.049764

54 &@.157696 0.054449

55 0.172613 0.059570

56 0,188727 0.065412

UE 0.205847 9.071619

58 0.223754 0.077221

39 0.242279 . 065646

66 0.261359 a,090276

64 0.285531 0.098216

62 0.310622 0.106624

63 0.336822 0.115633

64 3.364157 0.125348
65 0.392493 0.135855
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TERM INSURANCE WITH REFUND PREMIUMS (POLICIES) AT .060

PER CENT INTEREST RATE Table (7.4)

Nevo

x NAX NPX

10 0.012762 0.062539

44 9.014029 6.002792

12 6.015162 0.005018 — :

13 0.016155 0.003217 -

14 8.017000 0.003387 ——

15 9.017699 0,005526

16 0.018216 8.003632

17 9.018568 = 9.003703 ===

18 ¥.018756 0.003741

19 0.018845 0.003759 _ as

20 0.048900 0.003770 ————= = =

24 0.048970 0.003784
22 0.019102 0.005610 =

23 0.019322 0.003653 = —
24 0.019656 0.008919

25. 0.020135 0.004013
26 9.020789 0.004143

27 0.021663 9.004315

28 0.022790 0.004536

29 0.024199 9.004817

30 0,025906 0.005155

34 0.027947 0.005553

32 0.030217 0.006009

33 0.032792 9.006519

34 0.035627 0.007082

35 0.038745 0.007695

36 0.042060 0.006360

37 9.045660 0,009076—

38 0.049544 0.009847

39 0.053745 0.010675

40 0.058220 0.911566

44 0.063420 0.042558

42 U,668462 0.015597

43 9,074379 = 0.014760

44 0.080898 0.046044

45 0.088114 0.017464

46 0.096100 2.019035

=a: 0.104935 7 0.020770— - - os

48 0.444704 0.022686 =

+49 0.125468 0.024794 =

50 0.137274 0.927402 =

54 6.150117 0.029612 ae

52 0.163974 0.032320
53 0.178803- 0.085225
54 0.194587 0.038325

eo Os24A Sta 0.041622 =

56 0.231055 0.045406

oe 9.251779 0.049401

58 0.273428 6.055603

59 0.295952 0.055603

68 0.319259 0.062599

64 0.343258 0.067398

62 0.367367 0.072416
63 0.392975 0.077685
64 0.918453 0.063225

65 0.444954 - 0-089058
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TERM INSURANCE WITH REFUND PREMIUMS (POLICIES) AT .060

PeR CENT INTEREST RATE Table (7.5)

N=15

x NAX NPX

410 0.914236 9.002055
44 0.015195 0.002195

12 9,016053 6.002320

13 U,016806 9.002430
44 9.017453 0.002525

ee 6.017996 0.002604

16 0.018435 0.002668

49 0.918777 0.002718
18 0.019944 0.002757

19 0.019291 0,002792 eee =

20 0.019577 0.002833
21 0.019947 9.002866

ne 0,020441 0.002956

23 0.021978 0.003047

24 6.021887 0.003163

25 0.022890 - 0.005306

26 6.924105 0.003460

vie 0,925543 0.003686
“28 0.927229 0,003927

29 0.929165 9.004204 -

30 0.031360 0.004519

34 0.033829 0,004873

32 0.036582 0.005269

33 0.039629 - 0.005706

34 6.042992 0.066189

$5 0.046689 0.006720

$6 6.050747 0.007302 =

37 0.955175 0.007937
38 9, 060506 0.006628

39 6.065259 0.009379

40 9.070973 0.010194

44 0.077214 0,011082—.— =

42 0.084060 0.012053 = :

43 0.991602 0.013122

44 0.099934 9.014299

45 0.109122 0.015594 =

46 0.119200 0.017013 at

47 0.130174 0.016556 —
48 0.142042 0.020226 ea aa

49 0.154802 9,022026 = =

50 0.168464 5 0.023953 a

54 0.484349 0.026148

52 0.201169 0.028487

53 0.219045 0.030975

54 6.237925 9,033615

55 0.257766 0.036408

56 8.278469 9.039350

57 0.299901 0.042435
58 0.321900 0.045654

59 0.344306 0.049000

60 0.366997 2.052475
61 0.389382 9.056092

62 9.412907 9.059674

63 0.436014 38,065839

64 0.459140 9.068026

65 0.482207 0.072462
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TERM INSURANCE WITH REFUND PREMIUMS (POLICIES) AT .060
PER CENT INTEREST RATE Table (7.6)

N=20

x NAX NPX

10 0.014956. 0.001740

4 0.915793 0.001636

12 0.016568 9.001929

4g 0.017284 0.002014

44 0.017946 0.002094

15 0.018561 0.002165
16 0.019135 9.002230

17 9.019671 0,002293
18 0.920194 0.002355

19 0.020755 0.002416

20 0.021401 0.002492

24 0.022168 9.002580

22 0.023079 0.002685

23 0.024147 0.002807

24 0.025383 9.002949

ae 0.026805 0.005113

26 6.928434 0.003300

oe: 0.030295 9.003514
28 0.932421 0.003759

29 0.034834 0.004036

30 0.037557 0.004350

34 0,040618 0.004702

32 0.044033 0.005095

33 9,047818 0,005530

34 0.051998 0.066011

$5 6.956597 0.006538

36 0.061646 0.007117

37 0.067175 0.007749

38 0.073233 0,006444

$9 9.079857 0.009194
40 0.087087 0.040044

44 0.094966 9.010906

42 0.103526 0.041872

43 0.112804 8.012918 =

44 0.122839 — 0.014048 =

45 0.153673 0.015268

46 6.146200 0.016659

47 0.159640 0.048155

48 0.174825 = 0.019752
49 0.189354 0.021460—

50 0.205605 0.023277

54 0.222725 0.025202

52 0.240648 0.027234

53 0.259294 9.029373

54 0.278564 0.031619

55 0.298363 0.033974

56 0.318598 0.036444

57 0.359155 0.039021

56 6.359916 0.041717

59 0.380776 0.044533
6 0.401648 0.047480

64 0.422482 0.050576

62 0.443254 0.053849

63 0.463944 9.057330

64 0.484534 0.061057

65 8.505090 0.065066
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TERM INSURANCE WITH REFUND PREMIUMS (POLICIES) AT .060

as PER CENT INTEREST RATE Table (7.7)

N=25

x NAX NPX

10 0.015644 0.001556

14 0.016530 0,061645

ie 6.017391 0.001734

13 0.018235 0.001616

14 0.019065 - 0.001695

15 0.019885 0.001960

16 6.020701 0.002061

17 0.021514 0.002144
16 0.022337 a,002222

19 0.025210 0.002308

20 9.024175 0.002403

en 0.025267 0.002510
22 0,026517 0.002652 =

23 0.027945 0.002772

24 0.029576 0.002932

25 0.031435 0.005114

26 0.033552 0.003322

27 0.035955 0,003557

28 0.038678 0.003623

29 0.041745 0.004124

30 0.045182 0.004460

34 0.949023 0.004835

32 0.653293 0.005251

33 0,058025 9.005712

34 0.063254 0.006221

35 0.069007 0.006779

36 6.075304 0.007389

37 0.082150 0.008050

38 0.089559 0.008764

39 0,097540 0.009532

40 6.106120 0.010356

44 0.115944 0.011289

42 0.126494 0.012286 a =

43 0.137822 0.045360 =

44 0.149967 0.014509

45 “0.162940 0.045756

46 0.176727 0.047048

47 0.191289 0.916439--

48 0.206575 0.019911

49 0.222547 0.021464 — =

50 0.239054 0.025097 :
54 0.256105 0.024813
52 0.273625 0.026614

53 0.291528 0.025505 — ==

54 0.309756 0.030492

55 0.328241 0.032562

56 0.346912 0.034783

57 0.365695 9.037105

58 0.384541 0.039555

59 9.403293 0.042145

60 0.422006 0.044893

64 0.440642 0.047620

62 0.459225 0.050959

63 0.477781 0.054343

64 0.496337 0.058012

65 0.514904 . 8.062005
a=



TERH INSURANCE WITH REFUND PREM UMS (SUMS ASSURED) AT .060

Pep CEnT INTEREST RATE Table (7.8)

Ne O5

x Nax NPX

40 3.010392 0.593604

aA ».074960 0.004445

12 5, 013522 0.904687
4 o,.0715052 0,095237
14 1.016462 0.005707

15 03,077670 0.696127

16 ~9, 018607 0.196454
17 5.919234 9.906674
18 5019569 0.096794
19 9.019704 0.506839

20 0.019736 0.006850
24 3 ,019736 0.006850

22 5.019736 0,096850
ee 1.019736 0.906850

ra 5.019764 0.006859
25 5.019848 0.596868

26 ».0¢0019 0.696947
ete 4.020337 0.507057
28 5.020863 0.007238
29 1,024628 0,607502._

30 1.022663 0.007860

34 9.024000 0.608322

32 0.025665 0.908808

33 3.027656 0.609537.

34 4.029996 0,9103¢6

Ss 0.032687 0.941327
36 ,035695 0, 012368

rg 0.058957 0.913498

38 9.042440 0.094705
39 6.046077 0.015967 _

40 1, 049854 02047277.

44 5,023826 0.048653

42 5.038004 0.020124
43 ). 062666 0.621743

46 +, 067760 0, 623473

45 1.073446 _©,625636
46 9.079809 0.627632

47 6.086900 0.030078

48 5044769 0.032793

4 », 103440 0.035734

50 1.172965 0.039068

54 0.123397 0.942662

ae. o,154852 0.046606
53 4.147658 0.950939
54 ». 164325 0.555700
55 7.976478 0.960904

56 7.192839 0.66527

oe 4.279202 0.372520

58 1.228348 0.078806
59 ~ 247096 0.085347

a) 1», 266495 0.092026
61 1, £89652 0.999753
6? Teer ed G.407898
63 5.333956 0.446575

64 1, 365238 0,4 25875

65 3.392493 - 178 -0,.435855



TERM

40

14

INSURANCE WITH REFUND pREMTUMS («SUMS ASSURED) AT
Perk CENT INTEREST PATE Table (7.9)

“NAX

4,6135411

. 616806

. 045966

.016983

917840

018552

.919089

. 0719448

0196460
019730

(019784

9719857

- 010992

», 020217
. 029560

024050

"024719

022644

023768

025210

026956

029041

5.034363

053997

- 936895

. 940055

043474

047454

034417

. 995381

,099981

064986

4,070460

076480

083130

099489

098628

107629

117576

2128534

140564

- 493599
1, 467674

482731

198741

(215695

1255130

255508

276800

. 298926
5¢4805

545346

309479

3965909

219054

644151

N 10

NPX

6, 902688
0.902946

0,0903178

0,603382

9,093556

0,993698

0,903807

0.003879

0.593948

0.003936

0.693947

0.903961

0,003988

0,094032

9.004100

0.504106

0,904328
9.694505

0,006733
0.095018

0.005364

0.905774

0.606237

0.006759

0.007334

0.007964

0,008641

0.009373

0.010160

0,011006
0.011948

0.942908

0.613990

0.015177

0.016487
0.697935

0.019535

0.021302

0,023253

0.425398
9.027746
0.030297

0,935907

9.039142

0.942685

0.546239
0.550198

0.054357

0.558706

U, 143233

0.567954

0.072874
0.578016

0.583406
- 179 -0, 589058
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TERE TRSURAUCE WITH REFUND

nN545

Nax

4,075016

4075997

1,016876

1.017646

». 018309

- 018864

019315

- 919662

- 019935

020187

Oe

Oo.

fhe

).

Oo.

020478

020856

024362

022014

022843

023809

025109

026583

). 028308

.050287

052531

». 035056

ne 057869

.049985

>, 044421

- 948200

022346

Oe

079359

- 986340

094028

102516

114872

422128

. 133290

- 145359

428315

9.402985

. 187923

204641

222363

244076

5). 260728
». 284226

1, 302434

1.344190

6, 546336

508744

- 394328

4714929

(456790

429543

"482207 - 180 -

PREMIUMS

NPX

0.902168

0,002314

0.692639 —

0.002552
0.692649

0.602730

0.002796

0.092847

0.002886

0.092922

0.002964

0.093048
0.693090

0.093183

0.003301

0.093448

9,003625
0.003836

0,094083
0.994366

0,006658

0.095050
0,005454

0.095902

0.006395

0.006937

0.007532
0.698181

0.098886

0,009652

0.010684

0.011389

0.012380

0.013468

0.544667
0.015986

0.097430

0.619000

0.020698
0.022524

0.924480

0.026670

0.029002

0.931483

0.934143

0.936894

9.039822

0.042889

0.046084

9,649402

0.552864

0, 956412

0.060135

0.064034

9.968134
0.072462

SUMS ASSURED) AT

PeR CENT INTEREST RATE Table (7.10)



TERN INSURANCE WITH REFUND PREMIUMS (SU

Pork CENT INTEREST RAT~ Table

n=20

NAX

9.615752

1.976609

6.017402

6.078135

1.078813

6.019461

4.020026

0.020576

9.024411

024684

1.082364

». 023128

3.024060

025152

2,026417

0, 027871

0.029537
0, 954461

0, 053614

2, 036080

», 058863

».044991

9.045479

1.049347

’

’

)

4,093615

0.098344

9.063465

- 069106

&.075283

». 082035

0.089405

1.097429

6.106145

6,11§585

3, 125789

1.456798

».149289

3.462663

0.177012

192273

298445

9.225474

0, 243295

1.204824

1). 289909

3.509657

0.329726

5.344425

».564715

», 382383

3.403948

». 423655

6.444176

9.464590

». 486875

».59§900 - 181 -

NPX

0.001833

0.001933

0.602027

0.402113

0.902193

0.092266

0.002335

0,692399

0,502464

0.602526

0.002602

0.902692

0.002799

9.002924

0,093070

0.003237
0.093428

0.693647

0,603897

0.004181

0.004504

0.004864

0,005263 ©

0.605707

0.606197

0,606736
0.097327

0.007972

0.008677

0.009445

- 0.510280
0.091188

0.542174

0.013235
0.014386
0,915624

0.017016

0.018509
0,026109

0.021817

0.623632
0.025555

0.027585
0.629724

0.034963

034343

136772

0.539342

0.042025
0.944823

0, 947746

0.950812

9.954046

0.957477

0.961140

0.565068

S ASSURED) AT
7.11)
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TERH INSURANCE WITH REFUND PREM:UMS (SUMS ASSURED) AT

Pim CENT INTERFST RATE Table (7.12)

NAX

1.916456

1.917362

9.078244

4.019406

3,079955

4, 0290795

9.924630

1.022400

i, 023302

y. 084194

3025179

9, 026296

5 027574

9.029034

48,939701

>, 032602

4.034765

1.057221

9.049003

1043136

1.046646

),0590507

9,094925
6099754

1 ,065088

9970954

1, 077373

), 084347
3.094891

6,190012

91, 108759

0.118564

0.129107

0, 140422

0.122547

0, 165493

0.179245

1.193767

1, 209006

0.224896

0.244370

}, 228361

2.275803

293628

9.314709

9,350157

3.348723

4, 3607389

».586075

2.404707

»,423252

444699

0, 469006

0.478378

4, 496655

1.314904

N=25

- 182 -

NPX

0,901637

0.501728

9.901847

9.901903

0, 901988

0.002071

0,302154

0.592236

9.902319

0,002406~

0.092503
0.002612

0,992737

0.902881
0.003044

0, 993230

9.993442

0.593682

0,593955

0,904261

0.004604

0,904987

0,095412

9.005883

0,906401
0.906970

0.997594
0.508265

0.698992

0.009773

0.910644

0,9411545

0.912547

6.013624

0,0914772

0,016002

0,097346

0.918707

0,920160

0.021734
0.623368

0,925085
U,526887

0.928779

0.030765
0.532853

0.035052
0.037368
9.639810

9.942389
0.045119

9.548924
0,)51130

G,354473

0.658086
0,462005
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7.6 The Office Premiums

For calculating the office premiums, there are

some charges to the net premiums which should be

added.

The following is the researcher's opinion about

these charges and how to deal with them as the data

available permits.

In general the researcher would like to point

out that the determination of these charges depends

on the following:

1. The circumstances of each company and its

policy towards its expenditure.

2. The need for a comprehensive analysis of the

expenses as described in chapter six.

First: The commission of production

The suggested policy should be charged with the

real commission which is 60% from the first premium.

This percentage is determined according to the

commission which the Egyptian companies pay to their

salesmen in the industrial branch.

Second: The administrative expenses and overheads

The suggested policy will be charged with direct

administrative expenses only as recommended in chapter

six.

For determining the percentage of direct

administrative expenses which should be added in order

to calculate the office premiums, we can use the
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the percentage of the direct expenses to the

aggregate expenses as a base to reduce the charges.

The following table shows the percentage of

direct expenses to the aggregate expenses at the

industrial branch in one of the Egyptian companies:

Year Percentage

%

1975 69

1976 67

The above table indicates that the percentage

of direct expenses does not exceed 69% from all the

charges. So, we can consider 70% as an acceptable

and safe percentage.

As we pointed out in chapter six the following

percentage charges are applied by the Egyptian

companies to calculate the premiums:

2- 3 per thousand of the sum assured annually

5 - 10 per cent of the premium annually.

So, on average we can say that these charges are:

24 per thousand of the sum assured

74 per cent of the premium.

In other words the above percentage equal 133%

approximately from the premium to cover direct and

indirect expenses. Hence, the percentage which covers

direct expenses could only be 9.45% (134 x 70%), or

1 per thousand of the sum assured

7 per cent of the premium.
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By using the above charges and 60% from the

first premium, the equation of calculating the annual

premium could be as follows:

Bxea=Pxa@+ 001 x a+ .07x Bx a+ .60 x B

where:

B the office premium of the suggested policy

P the net premium of the same policy

4 the single premium of the immediate annuity

hence

p = a(P_+ .001) (7.3)
ax .93 - .60

To calculate the monthly premiums, 3% will

be added to cover the extra expenses caused by

monthly payments.

The equation is as follows:

Teermontilen pent cmaee ioe (7.4)

The symbols used for the computer are as

follows:

The annual office premium of the suggested

policy is NP BAR X

The monthly premium of the same policy is

M NP BAR X

The computer programms are presented in appendix

GED).

Tables (7.13) to (7.17) show the annual and

monthly office premiums of the suggested policy based

on the policy experience. Tables (7.18) to (7.22) show

the same premiums based on the sums assured experience.
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ANNUAL AND HONTHLY OFFICE PREMIUMS of TERM INSURANCE
WITH REFUND PREMIUMS (POLICIES) AT .060

PER CENT INTEREST RATE Table (7.13)

NES

= x NPBARX MHPBARX

40 7.005490 0.000474
11 006158 0.000529

= 12 006823 0.000586
13 1, 007474 0.000642

= 14 6, 008075 0.000693

ee 15. 0,008592 0, 000737
16S 16 5, 008995 0.000772

ie 17 0,009264 0.900705

18 6009409 0,000808
19 6, 009469 0.000843

0z 20 6 ,009485 0,000844
ea 24 6,009485 0,000844
2= 22 0, 009485 0,0008%44

23 0,009485 0.000844

24 009496 0.000845
25 009531 0.000818
26 09602 0,500824
27 009736 0,000836
28 4009960 0,000855

29 6.010285 0.000883
30 4.010725 0.000924

34 0.014294 0.000969
32 32 0.012002 0.001030

33 6,012848 0,004103
45 34 0.013843 0.001488

ee 35 0,014988 0.001286
se 36 0.016270 0.001396

37 2,917660 0.001516
38 0.019148 0.001644
39 0,029703 0.004777

40 022317 0.001946

44 1, 024012 0,002064

42 025821 0.002246
43 0.027784 0.002385
44 0029956 0.002574

45 4,052380 0,0092779
46 5.055093 0.603012
67... 6,058118 0,093272

48 6.044475 0,003560
49 ©,045178 0.003878
50 5,0492467 0,004227
54 ,053708 0.004610

52 0,058604 0,005030

os 4, 063992 0.005403

: 54 0.069920 0,0n6004

eae 55 2.076406 0,506558
56 9, 083432 0.607164
57 0.090931 0.007805
58 9, 093813 0008434

2 = 59 9.106995 0,009186

60 0.118468 0.009909

2 64 a,125574 0.010778
: 62 3, 156330 6,641702

jf 63 147894 0,642696

Se 64 0.160417 0.043769
65 6,174028 - 186 - 0,6414937



ANNUAL AND HONTHLY OFFICE PRENIUMS OF TERM INSURANCE
WITH REFUND PREMIUMS (POLICIES) AT .960 =

PcR CENT INTEREST RATE Table (7.14)

N=10

= x NPBARK MHPBARX

= 40 ,004149 0.600356
a af 9004446 0.000382

= 12 0.004712 0,900404
13 0, 0049465 0.000624
44 2.005146 0,090442

2 15 0, 005308 0.000456
é 46 5, 005432 0.090466

Ae g,005516 0.000473

= 18 9, 605560 0,000477

19 0, 005581 0.000479
20 0,005594 0,000480

x 24 ,095640 0,000482
: me 9005641 0,900484
an 23 9.005691 0.000489
= 24 9 ,005769 0,900405

3 ae 9.005879 0,990505
= 26 0,006031 0,900518

27 9.006233 0.000535

28 pu 0.000557

= 29 4, 006822 0.000586
30 9,007218 0.000620

BA: 0.007686 0,900660
32 4,008221 0,600706

33 01008820 0'000757
34 9009480 0000814
35 1019200 0000876
36 57010981 0000943

2 37 6074824 0.001015

se 38 0,012727 0.001092
ee 39 9.013701 0.001176

aE 40 04,014750 0,9091266
44 0.015889 0,001364

25 42 0.017134 0,0014674
eu 43 ,078502 0.601538
“= 44 9.029012 0,001748
Pe 45 0.024683 0.001864

= 46 0.023532 0,002020

= 47 o,025575 0.002195
= 48 0.027832 0,002389

= 49 050317 0,002602
S 50 6.053040 0.002836

ae 54 6,05600e 0,0030¢0
: 52 0,059201 0.003365

53 6.042636 0,093660
54 046306 0.003975
55 0.099215 0,604310
56 3.054705 0.004695

a oT 9, 099453 0,605103
5 58 0&,0604459 0.005533

a 59 2,069715 0,605984
60 9075216 0,096456

61 9,089980 0,006954

62 6.087033 0.097470
oe 63 9, 093410 0.608018

3 64 ,109150 “0,608506

65 0.107292 - 187 - 0.909209



ANNUAL AND HONTHLY OFFICE PREMIUMS Of TERM INSURANCE
WITH REFUND PREMIUMS (POLICIES) aT .060

Perk CENT INTEREST RATE Table (7.15)

“ NETS

= x NPBARX MNPBARX

= 40 9, 003506 0,000304

e 1 6.603666 0.900345
12 4.003810 0.000327

13 11, 003936 0,900338
14 004045 0,690347
45 9 ,004136 0.000355

16 3,004210 0,000364

Se 17 0, 004267 0.000366
18== 48 8 ,004312 0 ,600370

ip 19 2, 004353 0.000374
= 2n 6004399 0,000378

24 004460 0,000383
22 5, 004541 0.000390
23 6,004645 0.000399
24 0004778 0.000410

25 9,004942 0.900624
= 26 9005141 0.000441

27 4, 005378 0,000462

28 4,005655 0.000685
29 6005974 0.000543
30 9, 006335 0.000544
3 2006742 0,000579
32 007497 0.000618

: 33 9 ,007699 0,00664
MES 34 © 008254 0,000709

a 35 1008865 0.000764

oe 36 4009534 -0,6008418
37 5.010264 0,000884

38 G,019059 0,900949
39 9.014923 0.001023
40 9,072800 0,0n1104

44 1, 073882 0.001192
42 015001 0,001288

43 61016234 0001303
44 9.017588 0,001540
45 0.019081 0,001638

46 ,020718 0.901778
47 4, 0¢2500 0.001934
48 0.024430 0,002097
49 0.046507 0.002275
50. 9, 028737 0,002667
54 0.034279 0,002685

52 9.033990 0.002917

53 0,036879 0,003165
= 54 9.039950 0.003429

a 55 3.043205 0.003708
56 0.046641 0.004003

O eteen 57 %,059252 0.004343
58 -994031 0.004638

= a 59 27973 0.004976

J 60 0, 062082 0.005329
ee 61 0066376 0.005697
ge 62 5.079884 0.996084
a. 63 4.075641 0.006492

S: 64 4, 089688 0.606926

65 »,086071 - 188 - 0.007388



ANNUAL AND HONTHLY OFFICE PREMIUMS OF TERM INSURANCE
WITH REFUND PREMIUMS (POLICIES) AT .060

PeR CENT INTEREST RATE Table (7.16)

N=20

x NPBAaRX MNPBARX

= 10 9,003112 0,900267

44 0, 003226 0.600277

12 0, 003328 0.000286
43 0003423 0.000204

14 4003512 0.900304

ib a5 1, 003594 0.000308
16 6, 003670 0.090315
rd 0.003741 0.000324
18 6, 003810 0,000327
49 0.003883 0,0N0333

: 20 0,003967 0.600344
21 004067 0.000349

22 0 ,004186 0.000359

2 23 0,004325 0.000374
24s 24 0,906487 0.600385

oie 25 0,006673 0,000404
= 26 6004886 0.000449

Pay) 0,005129 0.000440
28 6, 005407 0.000664
29 ).005723 0.000494
30 0,006080 0,000522

34 4006481 0,500556
32 0, 006928 0.000595
a2 6,007423 0.000637

by 34 6 007970 0.000684
Tog 35 0008570 0900736

36 36 92009229 0'0900702
37 9009950 0.000854
38 0.010737 0.000922

= 39 0.014596 0.000995

0s 40 9.012531 0.001076
b 44 4, 013568 0,001163

ae 42 0,074650 0,001257
43 3.015844 0.001360

WS 44 4.017435 0,004674
45 a,018530 0.601590

46 0,020121 0.001727
47 0,024830 0,001874

48 0.023665 0.002034
49 / 9,025622 0, 002109

50 9 ,027710 0,002378
ey! 0.029924 0.002568
52 5 ,032266 0.02770

= 53 6054736 0,0929382

ee 54 037336 0.003265
55 1.040069 0.603439
56 0, 042939 0.003686
57 9.065951 0,093944
58 0,049440 0.604245

59 0,092421 0,994409
60 ,055901 0.394798
61 0 ,029573 0.605443

62 9, 063475 0.605448
< 63 01067647 0.405806

64 1,072138 420 0.096192

eae 1.077001 — ~ 0,496609



ANNUAL AND HONTHLY OFFICE PREMIUMS OF TERM INSURANCE
WITH REFUND PREMIUMS (POLICIES) AT .060

Perk CENT INTEREST RATE Table (7.17)

NE25

x NPBARX MNPBARX

10 6, 002887 0,000248

as 9.002988 0.000256
42 9, 003085 0,000265
13 0, 003480 0.000273
1G 0, 003274 0.000284

45 9003366 0,900289
16 0, 003458 0.000297

a i? 0003549 0.000305
18 18 9,003640 0,000312

19 0,003737 0,000324

20== 20 0003864 0.000330

ae 24 0003965 0,090340
225 22 4.004103 0,000352

23 0.004262 0.900366

24 9, 0044642 0,000384

25 004648 0.000399

26 004883 0,000419
27 0,005149 0,600442
28 .00§450 0,000468

29 06, 005790 0,000497
3n . 006170 0,900530
34 6.006595 0.000566
32 007066 0,900607

33 0007588 0,600654
34 6, 008164 0.000704
35 6, 008796 0.000755
36 (9, 009487 0.000844
37 * 6,0102356 _0,000879

38 9.014046 0,000948

39 0.014917 . 0,001023

40 0,012853 0.001103
41 0.013941 0,001194

42 : 0.015046 0.001294

43 9,016265 0,001396

44 0,0717573 0,001508
45 0078972 0,001628
46 0, 0204666 0.001757
47 9,0@2054 0,001803
48 4, 023737 0,002037 =

Bie. 49 0.025514 0,602190
505 50 0, 027388 0.002354 -

7 54 0,029359 0,002520
ne 52 0.034434 0,002698°
ae 53 0.033617 0,002885

54 0.055917 0.093083

55 5.058344 0,003294
56 9 ,040907 0,003544

ST. 9.043620 0,603744
58 0.066493 0,093994

59 9, 049543 0,004252
60 9.092794 0.004534

64 5.056266 0,004830

62 060010 0.005154
63 0, 064067 9,005499

64 , 068488 0.095879

65 6.073327 ~ 129 - 9° 906204



ANNUAL AND HONTHLY OFFICE PREMIUMS OF TERM INSURANCE
7 WITH REFUND PREMIUMS (SUMS ,SSURED) aT .060

= P-R CENT INTEREST RATE Table (7.18)

NR OS

x NPBARX MNPBARX

10 0.005784 0,0004606

= "1 9, 006468 0.000555
12 007149 0.000644

“eS 13 1007816 0.000674
ie 16 +, 008433 0.000724
c= 15 ©, 008961 0, 600769

16 009373 0.600804
17 009648 0,600828

18 009796 0.000844

49 009856 0.000846
20 1, 009870 0.600847
a4 ©, 009870 0.000847
22 0009870 0.090847

23 6, 000870 0,990847
26 », 009882 0.990848

== 25 3, 009918 0,500854
x 26 1009992 0.000858
a 27, 6, 010139 0.000869
ire 28 0,010358 0.000889

3S 29 4010691 0,900948
30 014140 0.900956

—— 34 9.014722 0.001006
32 0012446 0,001068

33 0,013313 0.001143
34 4,074331 : 0.601230

== 35 1015503 0.001334
= 36. 0,076813 0.001443

385 37 9.018235 0,001565
2 38 *,019755 0.901696

39 0.024343 0.901832
40 ,022993 0.001974
At 4.024727 0.002122
42 ,086575 0,002284

43 4028581 0,302453

44 6.050799 0,902644

45 0.033273 0.092856

46 9,056041 0,003094
47 a, 059127 0.003358
48 0.042551 0,003652
49 046326 0.003976

50 020473 0.004332

24 055015 0,004722

92 1.099998 0,005150
53 4065478 0,005620

a4 0,074503 0,096137
55 5078993 0,996703

56 ,085227 0.607345

57 092837 0,997968

58 9, 109830 0.408655
59 6.109421 0.609366

' ee 60 6.117679 0.010104
== 61 6.187563 0.010947

ee 62 9.157969 0.011842

63 5.149445 0.012709

64. 1.164101 _ 49, _ 0.013828

65 #,106028 0.044937



ANNUAL AND HONTHLY OFFICE PREMIUMS OF TERM INSURANCE
WITH REFUND PREMTUMS (SUMS ASSURED) AT ,060

PeR CENT INTEREST RATE Table (7.19)

NE1O

E x NPBARX MNPBARX

10 4 ,004324 0.900374
= af 6 006627 0.000397

Nie: 5004900 0,900424
43 2, 005139 0.090644
14 5005343 0.800459

15 005509 0000473
4 16 005637 0.000484

17 01005722 0600404

18 0 005768 0.600495

49 9005789 0,900497

20 5.005801 0.000498
24 2.005818 0.990499

Re 22 005849 0.000502
= on 8,9005901 0.000507

24 2, 005980 0,900543

ck 25 1.006094 0.900523
26 0.006249 0.000536
2 9,006456 0,000554

eh. 1, 006724 0.600577
20 6007058 0.090606

30 9, 007464 0.000644
34 0007941 0.000682

32 2, 908488 0,900729

33 #009101 0900784
34 009776 0.000839

35 55010543 07000902
36 910143449 0.000974
37 »,012470 0.901045
38 », 013095 0,001126
39 £,014090 0.901209

40 6,0154164 0,001304
44 8,016325 0.001404

42 9.017596 0.001510
43 3.013992 0.001630
44 », 020533 0,001762
45 022237 0,901909
46 0.024120 0,092070

47 +, 026202 0.02249
48 0.028501 0,002446
49 4054030 0.002663

50 053799 0.002904
54 ,056810 0,003160

— 32 #049061 0093439
“= 53 4043549 0.003738

an 54 5.047274 0,006058

: 55 & 094238 0.004308

aes 56 095695 0.904780
= 57 9.009404 0,905485

a 58 >, 065360 0.005640

59 00553 0.906056
60 6.075979 0,996522

: 64 5084648 0.507008

ee 62 8 087583 0.907548
. 63 093815 0,5908052

64 1003746 0.008645
65 9,1907292 - 192 - 0.009209



ANNUAL AND HONTHLY OFFICE PREMIUMS OF TERM INSURANCE
WITy REFUND PREMTUMS (SUMS ASSURED) AT .060

ae PeR CENT INTERFST RATE Table (7.20)

e NETS

x NPBARX MNPBARX

; Ss 10 5, 003635 0.090342
= 44 003799 0.900326

12 9, 003947 0,090339
43 004076 0,000350

14 0, 004187 0,600350
15 604281 0, 000367
16 9, 004356 0.000374

17 0,004415 0,9500379

tes © 004460 0.000383
19 61004502 0,0003386

20 1004550 0.900390
24 0.004614 0,000396

22 0094694 0,000403

23 4004801 0,900442
24 © 004937 0.990424
25 0.005105 0.000438

(ees 005309 0.000456

27 9.005554 0.000476

28 0, 005834 0.000504

29 1.006160 0,900529

30 006529 0.000560

34 3006946 0,000596

32 », 007410 0,090636

he 9,0079246 0,000680
34 G,008491 0.000729
38: 3,000415 = 0,900782
36 0, 009799 0,090844
37 5.010546 0.000905

38 5.014356 9.000975
39 2.012237 0.001050
40 1,013194 0.901132

44 014256 0.001222

42 0,01§377 0.001320

43 1.016631 0,991427
44 6.018015 s 0.001546

45 5,019533 0.901677
46 24198 0.001820
47 3.023011 0.001975

48 9.024973 0.002143 es

49 9.027083 0.002325
5n 0.029348 0,002549
54 054884 0.902737

2 054589 0.992969
53 37470 0,903216

54 049531 0.003479
55 0,043773 0,093757

peal 56 &, 047993 0.094054
ae 57 6,099785 0,004359

aes 58 0094539 0,9046a4

“ee 59 ‘ 0,605047

on 0,005366

5 61 0,995730

a 62 0.606144

= 63 2 0.606543

a 64 4, 080849 0,906937

65 *,086071 _ 493 _ 0.007388



ANNUAL AND }iONTHLY OFFICE PRENIUMS Of TERM INSURANCE

WITH REFUND PREMIUMS (SUMS ASSURED) AT .060

PER CENT INTEREST RATE Table (7.21)

NE206

x NPBARX My PBARX

10 ; },003218 0.900276

4 003332 0.000286
= Ne. 6003438 0,000205

13 0003537 0.000304

eae 14 >, 003627 0,000344

= 15 0 003711 0.900319

16 6003789 0,0900325

17 6, 003861 0.000334

18 6,003932 0,990337

19 4,004006 0.900344

20 1, 004093 0,900354

24 6.004195 0.900360
22 0, 004316 0,000370

23 0, 004459 0,000383

24 1) ,094624 0,000397
25 1.004814 0.090413

2 1.005034 0,090432

on 9 ,005281 0.900453
28 0, 005565 0,000478
29 2, 005888 0.900505

30 9, 006252 0,900537
34 6.006662 0900572
32 6,007148 0,000614_
33 0 007624 0900656

34 0 008182 0 000702
35 1008796 01900755
36 9009468 0.900843

ae 9,010205 0.000876

38 5.014006 0,9n0945

39 1,074881 0.001020

40 0,072834 0.004102

44 9,073869 0.901190
42 4.014992 0,901287
43 0.016206 9,091394

44 0.017519 0.001506
45 4,018936 0,001625

46 §,020528 0,001762

47 0022239 0.501909
48 F 9.024072 0.902066
49 : & 026032 0.002234

a0 o, 028119 0.002644

34 059332 0,002603
32 4,052672 0,002804

4S E 53 & 0355160 0,603046
ahs. 54 6037736 0.093239
= 55 4049463 0,003473

es s 56 943326 0.903719

or 046328 0.003976

58 6.049471 0.004246
59 6.022763 0,094529

60 0026216 0.994825

“ 64 9,059854 0.095138

tte 62 063710 _0, 005468
af 63 9 067823 0.905824

64 8 ,072237 0.596200

65 2.077001 - 194 - 0,906609
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ANNUAL AND HONTHLY OFFICE PREMIUMS OF TERM INSURANCE
WITH REFUND PRENTUMS

Per CENT INTERFST RATE Table (7.22)

N PBaRX

- 002979

9.003082
4.003181

6003279

1003379

“003469

003563

003656

~ 003749

- 003848

. 003957

004081

004222

004384

- 904569

5.004779

005019

5.005291

005599

005945

0.906334

- 006767

907248

9.007781

1.008368

“oogat2

009716

- 010480

014304

SUR PEA

“184 G8
0716205
918341

1016562
.017872

-019274

~ 920770

022360

024045

-025825

~947700_
929673

054750

- 033934
9.056234

1.058660

»,044221

+,9463928

046793

"049830

.093059

. 096508
~069215

9,064222
. 068576

078827

CSUMS ASSURED) aT

NE25

=—1295 =

MNPBARX

0,900256

0.600265
0,990273

0.000284

0.900290

0,4900298

0.000306

0.000344
0.000322

0,000330
0,900340
0,000350

0.900362
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CHAPTER EIGHT

CONCLUSIONS

8.1 Introduction

This research was undertaken to apply the theoretical

basis of life assurance in designing an ideal industrial

life policy, which suits the Egyptian market and other

similar developing countries.

In the preceding chapters, two approaches to

design the ideal policy were developed. The first

approach was: how to reduce the premiums of the policy

to a minimum level to suit the per-capita income of

Egypt and other similar developing countries. In this

respect, the elements of calculating premiums were

comprehensively discussed. The second approach was:

discussing the benefits of the policy according to the

circumstances of the Egyptian market. In this respect,

the factors affecting the design of the ideal policy

were discussed.

8.2 How to Reduce the Premiums to the Minimum Level

In this respect, the mortality rates, the interest

rates and the loading rates were discussed.

8.2.1 The Mortality Rates

Life assurance contracts are usually of a long

duration and while this can also apply to other financial

contracts it is the element of mortality that distinguishes

contracts of life assurance from other contracts. On

this account, this research constructed, for the first

time in the history of Egyptian insurance, a mortality

table based on Egyptian experience. According to the data
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available, the period of investigation was four years,

from 1 July 1972 to 30 June 1976, and the units of

investigation were policies and sums assured.

For computing convenience, the census method was

used to derive the mortality rates.

Graduation by reference to a standard table was

used to smooth the Egyptian mortality rates, since this

method is particularly valuable when the data are scanty.

The A1924-29U was considered a reasonable standard

table, since it had already been used in Egypt. The

graduation proved to be reasonable, according to the

x? test probabilities obtained for the fits of mortality

rates based both on policies and on sums assured. A

complete life table was derived based on policies and

sums assured.

Although this is the first attempt to construct

mortality rates for Egypt based on the experience of the

insurance companies, it gave encouraging results. Both

mortality rates based on policies and sums assured

represent a reduction in mortality rates compared with

the A24-29U table, which has hitherto been in use in the

Egyptian market. The greatest reduction was at the

younger ages which have been more affected by changes

in the environment than the advanced ages.

8.2.2 The Interest Rate

It is a well known fact that the higher interest

rate we use, the smaller the premiums we obtain. This

is why the insurance companies try to justify the highest
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interest rate in order to reduce the premium to its

minimum.

The Egyptian insurance companies are using interest

rates in the range of 34% to 43%, which could be

considered low in view of the other saving channels,

which give interest rates up to 7%. The researcher

suggests that the interest rate must be increased in

view of the following:

As There are other saving channels which give

interest rates up to 7%, such as The Investment

Certificates issued by The National Bank of

Egypt.

aa With the new Egyptian strategy of economic

development called "The Open Door Policy", the

law of investment in insurance companies needs

considerable adjustment.

The research also included a complete set of

monetary tables based on Egyptian mortality rates (policies

and sums assured) and interest rates varying between 4%

and 7%. A comparison has been made between the functions

based on Egyptian experience and those based on the

A24-29 U table. In brief, it can be said that when the

Egyptian companies use the new tables, they will obtain

a marked reduction in the premiums.

8.2.3 The Loading Rates

Industrial life assurance is a special type of life

assurance business, specially created to suit people of

the low income bracket in the society.
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In order that this type of assurance fulfills its

role in providing those with low incomes with the

insurance they need, its price must be kept to a minimun,

in other words the premium loadings which affect the

level of prices must be maintained to the minimum level

possible.

In this respect, the researcher recommends the

following criteria for the Egyptian companies to apply

in order to be able to judge whether the industrial

branch realizes a profit or a loss in conducting its

operations, and also to be able to reduce the expense

loadings to a minimum level.

ae A separate account must be made for industrial

branches as well as for other branches.

a The expenses should be divided into direct and

indirect expenses. Moreover, these indirect

expenses should be allocated to branches by

scientific methods, such as the time basis.

3. The researcher suggests that in order to reduce

the cost of industrial life assurance, this

branch should be charged only with direct expenses,

while exempted from any share of the indirect

expenses. In this respect, we may call the

industrial life assurance "the social industrial

life assurance".

4. For fixing the actual rates, the researcher

recommends the method developed by Miss Monica

Allanach in her paper which was represented in

the 17th International Congress of Actuaries in

1964.
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8.3 The Benefits of the Ideal Policy

The factors affecting and influencing the

design of the ideal policy were discussed. Such

factors are: the knowledge of insurance among the

population, the per-capita income and its capacity

to buy life assurance, the benefits of the social

insurance system, and the competition of other

saving channels and finally the salesmanship of the

people working in the area of life assurance.

Generally, in the light of the factors mentioned

above, the researcher suggests the term insurance with

a refund of the premiums in case of insured survival

as an ideal policy in view of the circumstances of the

Egyptian market.

The suggested policy is easy to understand by

the population since the insured will get the premiums

back in case of survival to this end of the term.

Therefore, it will be easy to market from the salesman's

point of view. Also, the premium will be appropriate

to the per-capita income, and will sustain the "social

industrial assurance" system as a life assurance. It

will not be in a weaker position against other saving

channels from the competitive point of view since it

will be calculated on the highest interest rate

available in the market.

Finally, the research includes a complete

calculation of the official premiums for the suggested

policy.
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Appendix I

Graduation by a Standard Table (The A 1924-29 U.)

'

Deere Tx ee

where a and b constant

to obtain a and b.

If we assume for every age (age group) that

a, = aa, +b, it follows that

m4 by
*

2
*

u ~ m4 foo]
*

a
*

+ o ms foo]
*

m4 bo]
*

2
”

a » m4
N

ee
*

2
*

i oo m4
N

boo
*

where

EL ay is merely the actual deaths observed

at age x, while E, ay is the expected deaths according

to the standard table (the A 24-29 U.). By solving

the equation (1) we can get the constant a and b.
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- 0

For graduating the mortality rates based on policies, we consider:

'

ie (graduated) = a q (A 24-29) +b

Age group EL YE, Reedy ye, a, 6, yo,

104-144 37342.5 37342.5 68 68 27 27

154-194 26708 64050.5 61 129 28 55

204-243 29508 93558.5 69 198 40 95

254-294 49086.5 142645 116 314 69 164

304-344 329393 472038 848 1162 466 630

354-393 322633 794671 1066 2228 644 1274

40}-444 284706.5 1079377.5 1288 3516 847 2121

454-494 148856 1228233.5 934 4450 728 2849

504-54} 58648.5 1286882 556 5006 481 3330

554-594 18996 1305878 290 5296 262 3592

604-64} 2791 1308669 70 5366 64 3656

Total 1308669 7813344 5366 27733 3656 17793

3656 = 5366 a+ 1308669 b

17793 = 27733 a + 7813344 b

a = 0.937158 ’ b = - 0.001049

'

w= 0.937158 ay (A 24-29 U.) - 0.001049



Also, for graduating the mortality rates based on sums assured, we consider:

'

i (graduated) = a a, (A 24-29) +b

— £02

Age group EB. )) EL qa, ye, a, ge Yo.

104-144 5713131 5713131 10340.76 10340.76 4150 4150

153-194 3726524 9439655 8496.47 18837 ,23 4080 8230

203-244 4157310 || 13596965 9769.67 28606.90 5744 13974

253-29} 7851767 || 21448732 18490.91 47097.81 11240 25214

304-34} 34016808 | 55465540 87593.28 134691.09 48898 74112
354-394 34477834 | 89943374 113949.24 248640.33 72054 146166
404-44} 27757959 | 117701333 125604.76 374245.09 86028 232194
453-494 15412222 | 133113555 96711.69 470956.78 77716 309910
503-544 5885404 138998959 55793.62 526750. 40 49234 359144

554-594 1734099 | 140733058 26514. 37 553264.77 24702 383846

604-64} 205073 | 140938131 5152.45 558417.22 4812 388658

Total 140938131 | 867092433 558417.22 2971848. 38 388658 | 1945598

388658 = 558417.22 a + 140938131 b

1945598 = 2971848.38 a + 867092433 b

a = 0.960755 » b= - 0.001049

'

4% 0.960755 a, (A 24-29) - 0.001049



A.10

A.11

A.12

APPENDIX II

Computer Programs

Monetary Functions (policies)

Monetary Functions (policies)

Monetary Functions (sums assured)

Monetary Functions (sums assured)

Whole Life Single and Annual

Premiums (policies)

Whole Life Single and Annual

Premiums (sums assured)

Endowment Single and Annual Premiums

(policies)

Endowment Single and Annual Premiums

(sums assured)

Term Insurance with Refund Premiums

(policies)

Term Insurance with Refund Premiums

(sums assured)

Annual and Monthly Office Premiums

of Term Insurance (policies)

Annual and Monthly Office Premiums

of Term Insurance (sums assured)
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DIMENSION 0(100),0(¢100).M(100).R(4100)-V(100)
READ( 42100) (DCJ) .d=1099)

100 FORMAT(10F0,9)
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READ (1,100) (9165) 9d=10,99)
NSO

DO 30 NusiesS

NSN4S

p13_.035
00 4 J=1,7

P1=p1+.005

00 2 174,100

Vil) st, /(1,%D1) we!

2 CONTINUE
DO 3 1510-99
COL aVC ped ent Cy)

DCT) RVCry HLT)

3 CONTINUE

Me99)=C (99)
1099) 5D699)

pO 4 K=10,9a
S154 08-K

JSFyi+1

MOVTIEM (3 eC CTD 2
Ni CSTD ENT CI35 #0601) i

4 CONTINUE
DO 7 K=401+65
I4SFNeK .

NACKI RONG CK) NG 4) /D CK)
NPCK)SCHCKI AMC ONT CK ENT C4) NOD CIGD)

7 CONTINUE
00 6 K=40/65

J4SNeK 
=

-MPBARCK) =(NACK) «CNPC K) *6,001)9/(0,934HACK) 70.60)
MNPBAR CK) SNDRAR(K) #1 .03/142 

{6 CONTINUE

WRITE(6,1035p1

103 FORHATC1H1,10X-¢* ANNUAL AND MONTHLY OFFICE PREMIUMS OF TERM INSURAN
TCE'/1H ,10X,°WITH REFUND PREMIUMS (SUMS ASSURED) AT 17F4,3/4H 720%)
2e'PER CENT INTEREST RATE!) 

4WRITE C6, 104)5

104 FORMATC/4H ,70X,*N=*,32)
WRIYE(O,4101)

4017 FORNATC//1H 4° x NPBARX MNPBARX' + /)
nO g 1240765

8 WRITE(6,102) 1+ NDBAR(T) HNPBARCT)
102 FORMATCAH 49x,12,9X,F9,6,9X,F9.6)

1 CONTINUE

30 CONTINUE

STUp
ERD



APPENDIX III

Single and Annual Premiums

(policies) for the Whole

Life and Endowment

aaa



PESE DAs

Per CENT INTEREST RATE

= x

587 SSS oS
44 54114691 0.004836

See

43 Oo 119Ri2 0.005236

i Shit
45 A 412R220 0.395660

ze: OSES:
42 a 457104 096144

GETS as
49 9546394 0.006596

24 196355 0.507128
6 ae

e2 6 467148 0.007749
= >= AROS:

25. Pe RB Ae ene 0, 908377

5ST 3 5-

22 0.494533 0,909142

29 205277 0.009935

55 I=

34 1220118 _ 0.010856
= 955 4-357

33 5.236061 0.641836

Ltt ttle
as 0.253092 0,043034
=a PET 3655
ae O,274196 0.944343
3R 23g *50D6

39 5.296345 0.045737

=A be oF

44 6.310532 0.047324

== BEE
43 354832 _ 0.049103

teks. ace G

45 6394325 0.021109

£e Seb: 239
4? O_37R044 0.923384

— AES:
49 4. 40290546 0525962
aE SSE PLS

Se 428975 0, 5288090

a Ec 33 &
53 9.436024 0.032249

> = 3444

55 484000 0,036084

SIE 382
DY. 2 D1 27K7 0, 040485

ag Leas

59 0.542002 945530
= Sy + FOSS.

61 0.574538 0.951326

BRST: LSSF
63 604329 0.058039 :
= Se =

05 0 ,654371 0,65944 i

418



HOpWMES TS SNGLE-AND ANNU BLSPRERIUNS CPOE Ea
Per CENT OyTeaeet RATE

NEES

AX NPX=

SS SSS Sea SS
it 4, 822132 0,41777746

SS BOO TOE == ees
Ts 1,822196 0.177852

te RESPET. a8 27894
15 3, 822258 477928

S22 28H sprees
17 0, 862304 0,177984 :

S823 345 729 92 SS SSS SEE

19 822320 0.178003
=e 7 29324 == eS

24 0.822321 0.178005 j
oo SD Sd B00 a SSS

23 , 822321 0.478005
=2 hh 82232% = 05..738005

25 1), 822321 0,178005
Se Se ee

27 (1, 822326 0,478014
2 =B29352- SSS
29 0.822343 0.178032
3 =822359 ) 5.7805) Se
34 7, 822381 0,178079 {
33: 3- OLPL50 1 8 SS aaaaeaeaas—SSSSSSSSSSSSSSES

33 i), 822445 0.178157 f ;
B22488 DH E78 258: j35 1.822538 0.478269
22 SOS Eauee

37 0, 822661 0.178420
SPREE BSH:

39 0, 842810 0.178602 \
SBE ZROL Ao

41 9.822973 0.478802

& B23 HHO. P89
43 9,823154 0,179024

te 23257 SS EE
45 1, 823373 ue maT

is: £3554
47 0.823653 a 779640

S2382: OBE
49 5.824012 0,480085

Ree Sa ROSS:

54 6 824463 0.480647

S2e7e? ROOFS:
53 »,825028 0.481354

B25 36 CSFB PR.

55 1.825748 0.182262
Be gee 0582 843

57 5, 826671 0.483437
a eet DREGE

590 1.827797 0.184888
SZRLPE GS BS7HR:

64 7, 8291402 0.786594
B29S52F 138766 SS

63 7.850934 0,189033 \
—— SB 52250 9068n =)

65 0.833607 _ 949 ~ 0.192688



SEND GUNENT Ss NG LESAN D ANNUAL —PREHYTUMG—CPOLICYES) Ay 040-———
PeR CENT INTEREST RATE

NEO

NAX = NPX

OF $44 6— DLEROE ———

VW 1.676568 0.080655
7668 SS SE

13 0.676792 0.080538

GF63SF ee
15 5,676972 0.080604

O35 e —$ 3309

ie 0.677084 0,080645
SP PTOP 0598065

19 6.677119 0,080658
OT PILE FSGRVGED.

24 0.677123 0.080660
= 7 =

23 0.677131 0.080663
ok OT PAG UTORUGE
ao 6.677159 0, 080673
2h ft PSB b= =05 38065:
ar 0.677228 0.080699

=e £77288 S307 SSS 555

29 0.677369 0,080754

= = bt PRS =0SROT a
34 1.677604 0, 080838
BF F762 =

33 0,6779467 0,980965 j
3H 3567 855F SS
35 0.678397 0.081132
4 PRES Se SSS]

37 5, 678947 0,081337
a BT OSS == 0581452

39 0.679585 0.081575
799k +706

41 6, 680310 0, 081847
680717 OD 205

43 0, 684170 0, 082172

56 84h 72 05 R236?

45 682238 0.082577

= BP BTh =

47 0, 683591 0, 083095

Bese USDaSLGS:
49 ©, 685299 0.083755
= Bes RSIS
34 5.687446 0.084594

SRF FSO
aS 9,690435 0,085662

Fe OT TRS B629R
55 1.693466 0,087044

SOIS BOR 0987867

57 1, 697587 0.088721

5k 0S 0—— SS
5° ~792767 0.090937 ;

STE US G92268
61 7.709149 0.093776

yo 42880 SS
63 0.717034 0.097460

= ie 52 Os

65 0.726732» 999 — 0.102285



PauME n= —S= ES te —A ND ANNA L—PRENT UNS —( POLICIES )—AT—0G0

PeR CENT INTEREST RATE

NEI5

NAX= = NPXK

—_————_—_ = =. 6 eee

na 4.557600 0.048477
Pros CSDL85 55

43 1.557967 0,048549
= SopTTD. LL SS

45 5, 5982466 0.048604
S358 345: =4 06> F—

17 6528415 0048637
———— SSRLS4 SS

49 9, 598477 0.048650
SSRae 865:

24 5.558518 0, 048658
oF SRSS 56

23 5.558601 0.048674
ZL S3RHS FAB GRR

a © ,558762 0.048706
a I BBS: = Sh era

27 4.529045 0.048762

2B 559247 2
29 4,599495 0.048854
= Sores SE —————————————
34 5.560160 0.048979
s SO 5a0: ——

33 7, 560992 0.049149
SO4296 OSFL9PEE

35 0.562053 0.049364
= DOPhEE PSO49G

3 4.563335 0.049619

beh ee
39 0.564850 0.049925
BE O65 705 15335 000

44 9.566638 0.050290
= 557565: T5 05H
43 4.568804 0.050736

STANTS oF 0

45 9.544502 0.051297
4 Stee 34634

4? 0.574899 0.052015

toot tEEE
49 9.579440 0.052926

at T=553a6

a 4,584351 0,054072

2 28 7E2S SPEE
53 3.990855 0.055543
— VET SHLPS
35 0.598947 0.057433

a3a0 C=a58Sn6
ST. 0, 608746 0,059842
$ ora 053361273
59 1.620450 0, G42873

CPI =F LES:

61 © ,654102 0,066654
S ah 68BS?
63 9.649882 0.671394

=a BIRGIT 3

roo 6.667922 0,077359
- 221 -



DoytE—s=NG LEAN

Per CENT INTE Rest RATE

oS NaC Se rn I ee ee

C NAX eae es

ze eOH4o = 322 eee
€ 14 0.409380 0.032814

2 3596 SS

13 0.460870 0.032878 ifeC SE640FS- 832995 Se:
15 0.464246 0,032928

HOPZSF T3295 F- ==

© ie 0.464507 0.032962
SESBt O50 3297F ce

49 9.464661 0, 032983

@ BET I Fg3290k a oa
21 0, 464843 0.033007
= 64o73 = Ly

Oo 23 462138 0,033047
ri RODS Gas3074 a

’ 25 0, 402597 0.033108

oO = 5O2S8, HS 3456: === =
on 0.463270 0,033197

- ——— 63 Sl OS Oe

1a 29 464216 0.033324
Z 467k “0593346:

34 0.405478 0.033494
Cc wz 40 =0 83359 6—

35. 467092 0.033741
<= ¢ ae SSS SSS335

G 35 6.469088 0, 033983
eae —— Se

5 37 0.404510 9034315

iS : EBRO 5 34506=
8G) OL 474417 0.034717
= 

SE are 
Se

X 44 0.477910 0.035207
Ai SAIS 9SS- =e —
43 482176 0.035844

& % SSS rant

45 6.487439 0.036576 J
& GIG SE 32) 0S eS SSS

cs 47 0493954 0.037542
ie BEZPIOS: t=338t2 =

49 6.502062 9.038780

Cc = 6783— 93955 = cae ===
34 514989 0.040351
ea SEPLOS OSSATZRG- = =

© 53 9, 523968 0.042335
Sq788 43509 ==

z 55 0, 558187 0.644822
CC 54 AGELE USg46287 Se

57 9.594731 0.047917

2 OFRS: SGAOT IS ——— =
EC 50 5.503507 0.051719

6 S58 37,50= 53923
64 5.594361 0.056356

cs G; —= 605 55 09905 aaa SSS
63 0.617239 0.062023
oie 62575 SESSA SI22 SSS

65 6.662015 _ 999 ~ 9.668977



lf. ooo

etre at

ce Hay TNGUE—AND- ANHUAL—DREMTUNS—( POLICIES) —A-
PER CENT INTEREST RATE

& N=25

@ ae = PX = ————

3596405 05573636 =

@ 14 6. 389966 0, 023670
384297 — ————

‘ 5 0.384601 9.023734
@ 2

4S 9), 382133 0.023787
+4= SE236T 23846 =

© 17 6), 382565 0.023834 ;
38275. 023850

19 0,382945 0, 023869

© 58325 6= O92 389% =
24 0, 383406 0.023916

SBR D =O 239KK :
G 23 384062 0.023982

2 SELES: tp 2h025=
es 0.384976 0.024075

G & 305555— = = 2
27 0.386223 0.024202

i 2 384999 ————— ——
© 29 0.387390 9,024373 :

= Ssego05 PEEP — =
A 34 0.390053 0.024596

@ = SEEREA 255i ys) = ee
a 0.392780 0.024879

ee % 3 SLFSrs= = 256.4 ee Se

C 35 0.396446 0.925232
é 395201 OSAP 54 39: ————

: 37 0.409252 0.025668

©O 38 ODT SS SE
39 9.405206 0.926202

408567 09 26542—= oe
C 44 6414149 0.026855

AEESIG SSS
; 43 0.418419 0.027674

Gg 22455 SE
45 ).427353 0,028

46 538: 05529 =
© 47 9.458244 9,030005

BRET DIS OP ZK =
a 49 2.454315 0.931636

CO ia PE Fo 32505- =
. 54 3.466717 0.033661

= BESS. FSS 4B EE =

© 53 484536 0.036154 a
= a PETS: 0=5 3 760%

55 9.504769 0.039202

6 = S575 G740965: =
57 4.527283 0.942904

550297 545023. =

59 5.554746 0.947342
585586 = D498 72.

61 9.577782 0.052633
Zz S93 is- =5556,9

63 6.605155 0.958948
SFG 2F 36.96

65 0.633628 g54 0.066518



oI

Oo

oO

(e

©

F == PRE ———

PeR CENT INTEREST PATE

= =

BERS a: &

44 >. 083325 0904172
Pee hO5S.

po 6 ,095430 0,994543
a

{5 0102855 0, 904937
ty te +

iZ 9.110628 0,005357

& EE: i =505575
49 0.118846 G,905808
et =F =

21 6 427730 0.006306

ae 33 o:
28 9.137445 0.406862

z= SRIEE =
25 148078 0.907485

F537 06 Ee 825
22 j190716 0.508185

Saqe— 508568

29 1472448 0.308974

g = SATE

34 4186320 0.909864 on

De 93692 F325
33 3204352 0, 9A0852

Se i535 2— oS S
35 2.217539 0.611973

ae 4255
37. 1234877 0.343229

“ae aE 53 :
39 293349 0.014612

ei &
41 0.272964 0.016169

= z= =a
4&3 1, 293806 0.917917

5U47 FBBPE ==
45 0.315977 0.019804 =

32754 S3— =

47. 6.339531 0.522139

3 P2337

49 5.364443 9.924605

5: & 6

4 5.390648 0.027610

Ss: ot

SS 1.418072 0.930944

UES 3278 5= =

55. 5.446622 0.934761
>= 7 $=

5? 5.476168 0.939149

33 SIFTS 45584
59. 506378 0.944135

5 &ESFZ

61 0.537076 0, 549974
es aS 2ye =
63 5.568223 0.956690

S72 s60h6E —=S

65 ©. 599821 0.064573



eS) RepowMe S=NGEE=A ND ANNA L=PRENTUMS—=(POEICIES =A 04 5
PR CENT INTERFST RATE

© NE 5

& WN NPX = =

SSSS——————a_ahlah_||E Ne eS eS == ==
€ 14 5, 802677 0.475170

0898

13 0, 8027467 0,175248
& BOP278, OSF?7528 =

15 0, 802816 0.175323
O25: 75356

c 17 0.802867 0.175380
80; DSE7A5366

0.175400
iS SSS EEE

24 0, 802886 0.475404
2 BU2BaS: OS E7540" = =

@ 23 802886 0.175401

z S0288' D7 540% a
25 0, 802886 0,4175402

a BU2888= SSS
an 802897 0.175407

Ze 02875 — 2
@ 29 1.802910 0.475628

Str Wet? 5448 SS
34 5, 802952 0.175475

ep 50208 Ga O55 TD
a5 4.803023 0.175553

peer —=—=—= =

S 35 0, 803125 0.175666
S0zTeS 0575758: ——

:; 37 803261 0.175818

ie =: PURE 25907 SS
39 5.803425 0.176001

BUTS rE = SE —————————————

es 44 (0803605 0.476204
x 2037 =05=76359=

, 43 ), 803805 0.176425
O te SO394S =0F=76552 ———— =

45 0.804067 0.176695

Zs OSF76858 ——
© 47 6.804356 0.477043

fe G52 CSE7 725. =
49 0.804752 0.477489

© 5 SSa0 Ee PPPS a=

54 1, 805250 0,4 78053
5 BIS SA! 28357 — SaaS

© 53 9.805873 0.478763

a2: DSF7 5 FR =

55 806607 0.179674
O BoP EAT OSFR022 8 = —a
‘ or v0, 807686 0.480854

SF CUR AG: SOSA TS5 0 = =
E9 59 6 808929 0,582314

Lugs G7 83433
61 5 ,8109370 0.184023

© & aly ke CS 8543 t

63 ,812391 0.486469

O=28 8422 ————
65 6.815342 —- 225 -0,490138

1G



CG Rta S=NGoE—AND= ANAL PRENTUMS—t POL IC yes =A 0h

Per CENT INTEREST RATE

g NF10

© c= = NAX “NPX= SSS

SEER BS 05578200 =
@ 14 1.645017 0,078246

O45744 G29 78 259=——

13 0.645262 0.078329

© Fe G45 367 OF678365 = —_
15 0645458 0.078396
£é 645530 Se —————————————

g 17 ).645580 0.078438
= 4560 O57 844R= =

49 9.645618 0.078454

¢ Sot C4562: 09 78453—
21 0.645625 0.078453
22 O48 4 26— U=O7 8454 = = ——

Oo 23 0,645631 0,078456
ti ZOS56he- 4
25 0, 645661 0,078466

OES=S=S=S===|= SSS es TL

27 0), 645736 0.078492
z 2

OQ 29 0.645888 0.078544
36 == 646001 —— =U 78583
34 6.646143 0.078632

© a = OhG SE OSA F865: = —
33 0.646519 0.078760

: 46755 =

C 35 0.647004
E4720

A 37 4, 647602 0.079135
‘@ $335 EV iEY. 85792 52= = = =

39 0, 648294 0.079376
fs hE TS 029795 4. SS SSS

(® 44 9,649082 0.079654
= —— eS ELT

43 9.690015 0,079978
© Tete G5 9501 (1S)

45 06941479 0.080387
% B53 F366 =0—3 5063 aaa

Oo 47 0.652644 0,980909
653578 =.

49 9, 696498 0.981575

@ G3 5SSE =
54 9, 696829 0.082424

EIS2ZHS: =

iS 53 0.659750 0, 983498
HOES: O55 8443% =

\ 55 3). 663367 0,084858
CG Sé 85266 38566 f—— = ==

57 667843 0.086582
LOH ooh osp———

G 50 4.673468 0, 988815

——— ee eae
61 & 689398 0,091675

© &. = 086452 =3934) 6
63 1, 688963 0.095385
o = H93OES: 97652— =

i 65 0 ,699517 0,100248
- 226 -



O HG ESAND— ANN

PeR CENT INTERFST RATE

PREP POETCLE AE Ae =

& NE15

© Be —=NPX =

Roe 546463 =

© 14 3.519217 0,046505
Thies 0546523: a

135 0.519612 0.046578
© S776 0552665

15 0.519915 0.046634

a SZ 094665

© 17 0.520094 0.046668
EES: LEE76:

19 0,5209163 0, 046634
© 2 ots: i :

eA 0, 520206 0, 046689

= 3 e G656—
© 23 0.520293 0.046706

= Syst EEE:

25 0.520464 0.046738

@ Zt ya LO?E =
27 0.520764 0.046794
@ hoe 05946834 ———

oO 29 0.524243 0.046884
ae eS SS = ——————

= 3A 3.524931 0.047013
oe 52535585 0547001

: 33 0, 522840 0,047185
ce = e332! SS

O 35 0.523974 0.047400
= SZE630 DSRS Ph ——
37 0, 5253464 0.047661

oO} a 32672. 02047310 == == eS
39 0.526964 0, 047972

ie SERRE ———— =
Oo 44 9.528874 0,048344

a $2997" =0SF4855%
43 0.554187 0.048794

@ SoS Se
45 5 ,554068 0.049359

ee =049 7 aaa

Q 47 6.557695 0.650085
BE S$0a3& COSER

? 49 0.542226 0.051006
QO ZEGEREF 6 ee

on 9.547792 0.052164
= > 5285: =

OQ 53 9.594739 0, 053650
= SRaZe2= Oo 54545 =

‘ 55 0), 563353 0.055558
© = $63359 S56

a7 0.573859 0.057989

q ae 5tORS —
© 59 0.586376 0.061047

PEE G56 2859

61 9.699989 0.964860

@ OFA F767 2 ===

63 4.617901 0, 969637
2EOFT SSS ee SSE

el 65 0.637270 _ 997 — 0.075655



>] Rpow NG CE aN AA PR EN Me CPB EEC TE SAT

Per CENT INTEREST RATE

% N=20

G AX Sa = ———

= 5549 G=930909= SS
c v4 9, 418850 0.031036

a 840
13 0.419371 0.031103

c & EIOSEE =

15 0.419775 0,031154

BIO FES = 3 EES: =

G 17 9.420044 0.031189
R2GTSH 31250 =

19 9.420211 0,031210
© 225 = 3 ss SSS

21 1.420399 0.031234
SF BeOH554 =

c 23 440706 0.031273
2h AGF ase =

: 25 0.424185 0,031335

c =e So CEI Le ee ee
a7 0.424886 0.031425
eh =i EE

€ 29 422877 0.031553
$ Eee 34633 =e

34 ), 426201 0.031725
C _ a ————————————————

33 0.425896 0.031945

C he KA. 1

© 35 0.427994 0.032221
3 Ew 29209 OS53238£ ee

; 37 0.450540 0,032557

G = S49 3275! a
39 0.453594 0.032965

; Bt SS53u 7
& 44 0.437263 0.033461

sles a
43 0.444741 0.034074

© 2 358 0. g34438. a
45 0.447266 0.034846

4 2049 05835303 ee

© 4? 5.424109 0.035822
=== FREe 07364 50= ===

49 462626 0,037072
C Ss BOZSSL a as

at 3473058 0,038659
52 BPG57 96S

(ee 53 0), 485653 0.940660
= BP ZESO OSG eT Re =
55 4,500619 0.043169

© Sy vores Dah GS =

5? 1.518055 0.046289
SRE 278i O54 815 9= ——

¢ 5° 8.557871 0.050120
66 SE

61 9.599919 0.054788
ae a C4267 SSS 5 0 aaa

63 9584160 0.060402
SFr ss 0504 3843 =

Gl 65 9.610486 0.067491
- 228 -



e SouMENT—S=NGEE—AND—ANNUAL-PRENIUMS—CPOLTCYES —aAT— 045—
Per CENT INTEREST RATE

ce N=25

e = NaX =e =

Sssgete Og2 2029 =
S 14 0.358807 0.022066

== 350 55- SSS SS

Gey 1.339475 0.022132
G SSS — OS22164

15 0.340032 0,022187

Boer OS 222 46
e 17 0.340683 - 0.022234

Sh OEE DH22250 =
p 19 if 0, 340869 0.022270
€ S44986 oS 2 25"

21 9.344340 0.922316
SGRELS CAP 2347 =

€ 23 0, 342010 0, 022383

& SAQEG yd SSS Se
25 9.342946 0,022476

@ S43 535 OSF2Z2535 =

27 9.344226 0.022604

: 28 SASS OF5726Re oe
o 29 0.345943 0.022776

ai HESS ESRF US52 285; =
of 0,348174 0.023002
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