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- PREFACE

The first edition of this Actuarial Study was published in
April 1920. Since that time there has been a great development
in permanent total disability benefits which has necessitated a
complete revision of the original study. The present text book
is several times the size of the original. At the time the work
was begun early in 1931, it was questioned whether the study
should be published, as radical limitations were expected in the
scope of the disability coverage in 1932, to which reference has
been made under the appropriate headings. The student, how­
ever, cannot obtain a proper background without a review of
the history, conditions and methods of preparing premiums and
reserves. Hence, it was decided to proceed with the publication
of a new edition. All of those listed as associate contributors
have borne their share, in varying degrees, in the preparation of
the material on this complicated subject, and in addition, many
others, although not on the committee, have assisted materially
in the preparation of this book. The thanks of the Actuarial
Society of America and of actuarial students are due to them as
they have given freely of their time and labor with the sole
purpose of helping others.

A. H.
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CHAPTER I.

HISTORY

While commenting on A. G. Finlaison's Report on the Sick­
ness Experience (1846-1850) of the Friendly Societies of Eng­
land, J. A. Higliam (J. I. A., VII, 115) made the following
statement:

f 1 Insurance Companies will confer another boon on men
who, in common with their families, depend on their pro­
fessional exertions, when, on sufficient data, they can afford
the means of providing against permanent sickness—the
only ill, legitimately within their province, against which
they do not afford protection. The man who has insured
his life, or contracted for an endowment or annuity yet
deferred, and who is disqualified by sickness from continu­
ing his premiums and even from maintaining himself, is in
sad case, and to this case we can at present apply no
remedy.1 f

It was nearly sixty years after the foregoing was written
before life insurance companies added to their policies an income
disability coverage on a liberal basis. In Britain this form of
insurance has not been largely developed but in America and
Canada it has become a popular addition to life and endowment
policies.

In Great Britain sickness insurance is principally done by the
Friendly Societies which were recognized by an act of Parlia­
ment as early as 1793. In America, sickness protection, usually
associated with accident insurance in the same agreement, is
offered by local societies, private employers, municipalities, trade
unions, fraternal organizations and casualty companies.

For a number of years the only form of income protection
similar to that in life insurance policies, was that known as non-
cancellable disability insurance issued by the casualty companies.
Owing to the losses incurred, this form is not freely written now
―in fact is granted by a few companies only. While it would be
interesting to trace the development of sickness and disability
coverage in this country, this study must be limited to a review
of total and permanent disability benefits issued in connection
with life insurance policies. As its name implies, the original 
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intention of the companies was to provide indemnity in event of
total disability of a permanent nature only. Various types of
disability occur, of which we might consider incurable insanity
as total and permanent disability, typhoid fever as total dis­
ability of a temporary nature, the loss of a foot as partial
disability of a permanent nature and a curable injury to a hand
as partial disability of a temporary nature.

Contracts
The first life insurance policies containing this form of dis­

ability insurance appear to have been issued in Germany in 1876
and by American fraternal orders in the succeeding year. The
disability clauses of the fraternal organizations usually provided
that in event of total and permanent disability one-half of the
face of the policy would then become payable, the balance being
due at death. In 1894 Arthur Hunter prepared premiums for a
disability policy which would provide for the waiver of pre­
miums under the life insurance policies carried by the applicant
in all companies, but on account of financial difficulties, the
company which was to grant this coverage was not launched.
Soon thereafter, the Fidelity Mutual Life Insurance Company,
of which L. G. Fouse was president, issued a policy which pro­
vided that in event of the insured becoming totally and perma­
nently disabled he would have the option of making his policy
paid-up, or of purchasing an annuity in place thereof, based on
a disabled life table. The premiums were prepared by Mr.
Hunter and were based on the experience of fraternal orders.

The next company to adopt any form of disability benefit was
the Travelers Insurance Company, which, in 1906, commenced
to issue the waiver of premium benefit on total and permanent
disability. The New York Life Insurance Company followed
in 1910 with the same benefit which was then adopted by many
companies. After the waiver of premium benefit had been in gen­
eral use for only two or three years, several companies commenced
to issue a benefit consisting of a payment of 10% of the face of
the policy annually, such payments to be deducted from the
face of the insurance at death. The payments usually ceased
when they equalled the amount of insurance and are frequently
referred to as "instalment payments". A modification of this
type of benefit was subsequently introduced by some companies, 
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the disability payments being continued during disability,
although the total might be greater than the face amount of
insurance. These forms may be termed 1 * income payments
reducing sum insured1 \ In a variation of the instalment benefit
mentioned above, the policy was matured on disability for a
twenty year annuity certain of one-twentieth of the face amount
per annum. Under this form the company paid at death the
present value of unpaid instalments. In case of death before
all the instalments had been paid the cost of this benefit would
be less than that under the other instalment form. Under either
of these instalment benefits the present value, at disability, of
future payments was less than the face amount of insurance.
Another form of instalment benefit has been issued called the
‘‘maturity" type wherein the policy was matured on disability
for the full face amount, the proceeds being paid in the form of
an annuity certain. This last type was issued by at least one
company until a year or two ago under ordinary insurance. This
form is still used under group insurance contracts. In event
of disablement and subsequent recovery, various courses were
followed: one company based its premiums thereafter on the
reduced face amount, i.e., the sum originally insured, less the
instalments paid. The cash, loan and paid-up values were
correspondingly reduced. Another company treated the instal­
ments as a loan against the policy, without interest, the premium
remaining the same as at the inception of the claim.

Several companies provided that, after age 60, the premium
would be waived on total and permanent disability, but that such
amount would be deducted from the face of the insurance at
death. This was equivalent to granting a loan without interest
equal to the amount of the premium waived. Usually, however,
the cash, loan and paid-up values and also the premiums were
reduced in proportion to the reduction of the sum insured.

In 1915 a policy was introduced providing for an income bene­
fit of the same amount (10% of the face annually), but without
any deduction of the disability payments from the sum payable
at death or maturity. The premium was not waived until the
anniversary following proof of total and permanent disability,
and the first payment of 10% was not made until a year there­
after, so that the first income payment was made one and a half
years on the average after disability occurred.
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One of the most prominent companies for a number of years
provided for the payment of the face amount of the insurance on
proof of total and permanent disability, but the form was not
generally followed.

The next development (1920) was the payment of a monthly
income of 1% of the face of the policy, the payments to com­
mence one month after proof of total and permanent disability.

A further important development, which has had a great influ­
ence on the disability experience, took place in 1921 when, in the
policies of several companies, continuous total disability of three
months (known as a uwaiting period" or a 11 qualification
period") was presumed to be permanent. In some companies the
income payments began on the first of the month following proof,
but the practice was soon changed to provide that payments
should begin upon presentation of proof of disability.

In 1926 a number of companies decided to date the monthly
disability income from the beginning of disability after there
had been three months of total disability, the income being pay­
able for each completed month of disability. This form rapidly
came into general use so that at the end of 1929 the majority of
the larger companies used it.

Mention should be made of the plan begun in 1922 of increas­
ing the monthly payments with the duration of disability. Two
prominent companies provided that the monthly disability
income would be increased by 50% after five years of continuous
total disability and by 100% after 10 years. Other methods
were adopted by a few companies, such as a yearly increase of
10% in the income for each of the first five years of disability,
such income remaining constant thereafter during the continu­
ance of total disability.

Beginning in April, 1929 one life company which had previ­
ously not engaged in disability insurance in any form issued a
disability contract with a definition of disability different from
that which had theretofore been generally used, namely that
disability should be regarded as total when, by reason of acci­
dent or sickness, the insured's average monthly earned income
for a period of four months had not exceeded one-fourth of his
former earned income. Earned income is defined as wages,
salaries and other amounts received as compensation for per­
sonal services actually rendered, not including amounts received 
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as a pension or retirement allowance. The contract was issued
as an entirely separate supplementary policy in that the life
insurance policy in connection with which it was issued con­
tained no reference whatever to the disability feature. Other
special features of the policy are: (1) it does not become incon­
testable at any time, (2) premiums and benefits are subject to
equitable adjustment in the event of material change in the
insuredJs occupation or duties, (3) it terminates when the
co-existing life insurance policy terminates unless disability then
exists, (4) it is a participating contract, (5) it provides for cash
surrender values equal to the net Hunter 3% reserve, and (6)
the company is protected against 11 over-insuranceJ1 by a clause
which renders the supplementary policy void beyond certain
limits depending upon the relation between earned income and
total income insurance. (For specimen clauses see Appendix A.)

In 1930 practically all the principal companies modified their
disability clauses for new policies in order to conform to the
so-called standard provisions. These provisions, which will be
discussed later, require, among other matters, a waiting period
of not less than four months, with no income payable for the
first three months.

In practically all companies a clause is inserted to the effect
that the loss of both eyes, or of both hands, or of both feet, or of
one hand and one foot shall be considered as total disability
although such loss may not seriously hinder a man from carrying
on certain occupations. Many companies have liberalized this
clause to include the loss of "the use of" both hands, eyes, etc.

Provision is usually made that the companies shall have the
right to call upon the insured for proof of the continuation of
the disability, but not oftener than once a year after two years
of disability. The first part of such a clause was desirable for
the protection of the company against continuation of payment
of disability benefits after the insured had recovered and the
second part for the protection of the insured against having to
furnish proof of continued disability too frequently after he
had apparently become permanently disabled.

In the original forms the insured was required to be totally
and permanently disabled before he could present a claim.
There were, however, so few diseases or injuries in connection
with which the resulting disability could be called "total and
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permanentM that the phrase was broadened to cover ^pre­
sumably permanentn disability. The force of competition then
led to a liberal interpretation of this phrase so that many com­
panies considered that if a person had been disabled for six
months he was presumably permanently disabled, although it
was likely that he would eventually be cured. This liberalization
was still further extended so that, for example, a person who
had incipient tuberculosis and had ceased to work was con­
sidered permanently disabled, although there was a very good
prospect of his recovery. It was not only the force of competi­
tion but the decisions of the courts which made companies more
liberal in their attitude, especially with regard to the insured
inability to carry on any occupation for remuneration or profit.
The adoption of the provision that three months' total disability
should be considered permanent disability was intended to meet
the opinions of a number of courts that the rights of the insured
should be more clearly defined and to make it easier on the part
of the companies to determine the conditions under which total
disability should be considered permanent disability.

Premiums

The only available material in the early days for the construc­
tion of net premiums was the experience of fraternal orders.
The first legal standard for reserves was Hunter's Disability
Table and naturally the premiums were based thereon. For sev­
eral years these tables, based on the experience of three fra­
ternal orders, were universally used, as none other except the
Manchester Unity experience which was not considered suitable
could be obtained until the companies had developed data of
their own. When waiver of premium only was granted or the
instalment income, deductible from the face amount of insur­
ance, the net premiums on Hunter's Table were generally suf­
ficient, partly because the old definition of total and permanent
disability was used. The experience under the income benefit,
however, under which the payments were not deducted from the
face of the insurance, indicated that the premiums might be
inadequate, especially in companies with a very liberal treat­
ment of claims. This became more apparent when the monthly
income was allowed under a liberal interpretation of the policy.
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An investigation was made in 1926 of an Inter-Company dis­
ability experience by a committee of the Actuarial Society. The
experience for the latest forms of contracts was very limited
in duration, but approximate premiums were calculated for
three types with a monthly income benefit—Class (1) payable
on total and permanent disability, and Classes (2) and (3) pay­
able after three months of total disability. Classes (2) and (3)
covered the same type of benefit, the only difference being in the
companies' attitude towards the disability coverage. Different
methods of selection of risks and of administration of claims
undoubtedly have a great influence on the resulting claim ex­
perience. As a result of the approximate premiums obtained
from this investigation an addition of about $1.00 or more per
thousand of insurance was made to the disability premiums
when the payment of the income benefit was made retroactive
to the beginning of disability. This, however, proved inade­
quate, and the basis for calculating premiums was made
more severe in 1930, and a further increase was made in 1932.
The increase in the disability loss ratio has been ascribed to vari­
ous causes—the education of the public with regard to the ad­
vantage of disability benefits, the presentation of more claims
than formerly on account of retroactive payments, the effect of
more liberal benefits, a greater selection against the company on
the part of the applicants, an increasing sickness rate among the
population with a decreasing death rate, the legitimate increase
in nervous disorders and heart troubles during years of depres­
sion, and the illegitimate increase due to unemployment. With
regard to the natural increase in disability under certain dis­
eases, the example of tuberculosis may be given. A generation
ago one-third of the cases came to the sanitariums in the incipi­
ent stage, while now-a-days more than two-thirds are in that con­
dition. The same applies to several other diseases where the
insured ceases work and adopts the most advanced hospital
treatment which may decrease the death rate but increases the
disability claim rate.

When it was evident in 1929 that the basis for premiums
should be more conservative, a number of consultations were
held by the actuaries of several companies to exchange experi­
ences and to determine what would be a reasonable basis on
which to calculate new premiums. The experience of the Mutual
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Life (T. A. S. A., XXX, 172) and that of the New York Life
(T. A. S. A., XXX, 373) showed that a basis different from the
experience of fraternal orders should be sought. A comparison
of the Inter-Company Class (3) net premiums, prepared in 1926,
with the net premiums based on the experiences of the Mutual
Life and the New York Life, showed that there was not a great
deal of difference between them. It was then decided to employ
Class (3) as the basis of premiums with a suitable loading,
although such premiums were founded on a limited experience
as to duration. All the large companies and many others
throughout the country adopted that basis or something ap­
proaching thereto. In 1931 it again became apparent that the
basis of premiums should be made more conservative and that
benefits should be restricted. Accordingly, in 1932, companies
which continued to issue the disability income benefit, generally
based the premiums on the rates of disability in Class (3) in­
creased by 65%, with an increase of 3% additional for each age
above 45, using such increased rates of disability in conjunction
with the Class (3) rates of termination of claims.

A conference of actuaries suggested in 1931 that the monthly
income be restricted to $5 instead of $10 per thousand dollars
of insurance, that the presumptive period of permanency be six
months instead of four, that income payments commence at the
end of six months and not run beyond the maturity or expiry of
the policy, that the disability occur before age 55, and that a
much stricter underwriting be adopted, including a further
restriction in the number of occupational classes to be covered.
Many companies adopted these suggestions in the early part of
1932 while others went still further by entirely eliminating the
income benefit. When the waiver of premium benefit is issued
alone the disability coverage is generally extended to age 60
and the premium based on the rate of disability in Class (3)
increased by 50% up to age 45 with 2%% additional for each
age thereafter.

Standard Disability Provisions

Prior to the introduction of standard disability provisions in
1930, there were many features of the disability coverage which 
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differed in various companies. In 1928, E. B. Morris (P. C.
A. S., XV, 9) found that 44 of the 50 largest companies pro­
vided disability coverage to age 60 and 6 to age 65, while 10 com­
panies granted a modified coverage above these ages. In 34
companies total disability was presumed to be permanent if it
lasted three months, and in 3, if it lasted six months. Proof of
permanence of disability was required by 12 companies. In 31
companies the disability income was continued after the ma­
turity of an endowment.

In 1928 the Superintendent of the Insurance Department of
the State of New York appointed a committee to consider the
whole question of disability benefits and in particular the draft­
ing of standard disability provisions. In his letter appointing
the committee he stated that suggestions had been made to him
of statutory standard provisions for disability benefits, that some
of the prevailing features were undesirable, many of them hav­
ing been fostered by competition, that "those features should be
prohibited which are likely to be misleading to the policyholders,
and that there is a real need for a standard definition . . . which
will clarify the real meaning of the disability clause for the
insuring public".

In December of 1928 the Acting Insurance Commissioner of
the State of Massachusetts presented a resolution to the National
Convention of Insurance Commissioners, which called attention
to the large and persistent losses being experienced by the life
companies in the conduct of their disability business and sug­
gested, among other matters, that no disability benefits should
be paid unless after six months of total disability, and that dis­
ability payments should not be dated back. The resolution was
not actually adopted but the Convention appointed a Commit­
tee of Department Actuaries to confer on the subject with the
actuaries of companies appointed by the Superintendent of New
York State. The recommendations of these committees were
approved by the National Convention of Insurance Commission-
ers at Toronto, Canada, in September, 1929. The National Con­
vention added the recommendation that reserves be put on an
adequate basis. The recommendations were later put into effect
by nineteen states, while fourteen others expressed themselves
favorable to the changes but had no authority to put them into
effect. The main features were:
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1st. Disability benefits should be allowed, whether disability
were undoubtedly permanent or not, when total disability had
continued for a definite period—not less than four months and
not more than one year.

2nd. Monthly income payments should not begin until the end
of the fourth month of disability and should not exceed 1% of
the face of the policy.

3rd. The waiver of premium benefit could be allowed as of
the beginning of disability but at least four months of disability
must have existed.

4th. The benefits should not be granted if disability occurred
after age 60 nearest birthday, except in the case of endowments
nd deferred annuities maturing at an age not greater than
5, but in such cases the disability income must cease at
Maturity.
5th. Disability benefits providing for an income in excess of

1% per month, or for an income increasing with the duration of
the disability should not be permitted, nor the so-called Profes­
sional Men's disability clause providing for the payment of
disability benefits so long as the insured was unable to continue
his occupation.

6th. If disability were established as of a date not later than
the last day of grace, the disability benefits should be allowed
the same as if default had not occurred, provided application
were made within a certain period (not less than six months)
after default of premium. Under such circumstances, the
insured should be liable for the premium in default, with
interest.

7th. Dividends should be the same as though disability had
not occurred.

There were several other matters which will be considered in
their proper place. The Joint Report of the Actuarial Commit­
tees is reproduced in full in Appendix C.

The principles outlined by the Joint Committees of Actuaries
and adopted by the National Convention were very generally
accepted by the insurance companies, and policies in accordance
with those principles were put into use as of July 1, 1930.
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Total and Permanent Disability Benefits in
Group Life Insurance Policies

Total and permanent disability benefits were first incorporated
in group life contracts about the year 1915. Although waiver
of premium only was provided in a few of the early policies, the
usual benefit has been the payment of the face amount of the
policy (or its equivalent in instalments) in case of total and
permanent disability before age 60. This is known as the
"maturity" type of disability benefit. The group policy with
such a disability benefit provides, in effect, for the payment of
the face amount in event of either death or total and permanent
disability, the disability benefit merely anticipating the pay­
ment of a death claim. Some companies, under the above pro­
vision, have paid the face amount in one sum, while others have
paid it in a limited number of annual, semi-annual or monthly
instalments for a period not exceeding five years. In case of
death before all instalments had been paid, the commuted value
of future instalments, usually at 3%%, would be paid in one
sum to the beneficiary. If the insured recovered and returned
to work with his former employer, provision was generally made
that insurance under the group contract for the amount of the
commuted value of any unpaid instalments might be reinstated.

Group contracts have generally provided disability benefits
only in event of total and permanent disability. The principal
companies have never included in their contracts provision that
total disability continuing for a specified waiting period would
be presumed to be permanent. Proof of permanency of dis­
ability, therefore, is still required by group life contracts.

Certain companies have made the first payment on account of
total and permanent disability as of the date of receipt of proof,
while others have delayed the first payment for as much as six
months after receipt of proof.

The disability experience of a number of the leading com­
panies writing group insurance was found to have become less
favorable in recent years. In 1922 the ratio, by number, of the
actual to expected claims based on Hunter's table was 54%,
while in 1930 the ratio had increased to 158%. Because of the
unsatisfactory experience indicated for recent years, a number
of the larger companies in 1931 adopted several restrictions in
their clauses. Three of the more important changes were:
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(1) Payments are not to begin until at least six months after
the commencement of continuous total and permanent
disability, and not until at least three months after
receipt of proof of the existence and permanency of total
disability.

(2) New employees entering after the effective date of the
policy are not eligible for disability benefits unless total
and permanent disability commences after they have been
continuously insured under the group policy for one year.

(3) Written notice of claim must be submitted within one
year after the cessation of premium payments on account
of the disability of an employee.

Other companies contemplate restricting the coverage to a
waiver of premium benefit only.

See Appendix A, Section III for clause issued at present time
by one of the large companies.
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CHAPTER II.

THE PRO-RATING CLAUSE

A clause providing that the total income from all policies
with disability benefits on a specified policyholder's life shall not
exceed a specified proportion of that policyholder's income is
known as a pro-rating clause. For example, it might be pro­
vided that the total monthly disability income from all com­
panies and societies must not be greater than three-quarters of
the insured's average monthly earned income during the last
two years and if so the disability income shall be reduced pro­
portionately. In California a bill was introduced in the legis­
lature during 1929 to compel companies to use such a clause.
It was intended to protect companies from the unfavorable con­
sequences of a larger amount of disability coverage on a life than
was warranted. An accepted principle of disability underwrit­
ing is that indemnity in all companies for loss of earned income
in event of disability should not exceed a certain proportion of
the applicant's net earnings during a specified period prior to
disability. This proportion may run from 25% to 75%, depend­
ing on the amount of income, the age and other factors. Net
earnings through personal efforts and not those arising from
invested capital are generally considered. The advantages and
disadvantages of a pro-rating clause may be briefly stated as
follows:

Advantages

1st. It would protect the companies in event of insurance for
an unduly large proportion of the applicant's earned income.

2nd. The coverage should decrease with decreasing income
so that, if a man had originally taken an income benefit of $500
per month and his earned income had decreased through eco­
nomic misfortune to $200 per month, the latter figure should
properly determine the amount of the coverage.

3rd. The life insurance companies cannot cancel the disability
benefits when conditions change with, regard to the insured *s  
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finances, although the casualty companies issuing health insur­
ance can generally do so, and accordingly the former are entitled
to the protection of a pro-rating clause.

4th. After the insured passes middle life, his earned income
in certain occupations is likely to decrease, while the moral
hazard due to over-insurance is increased.

Disadvantages

1st. The difficulty of determining the earned income would
be considerable in occupations where there are large fluctua­
tions from year to year and where no books are kept as, for
example, in the case of many farmers.

2nd. A discrimination would exist against the company which
does not have a pro-rating clause in favor of the company using
the clause, the former company having to pay its full share in
event of over-insurance, while the latter would have its liability
decreased or eliminated.

3rd. The difficulty would arise of obtaining the records of all
companies in which disability benefits are carried, including
casualty companies.

4th. An insured who was properly covered at the time the
policy was issued but who could collect only a small income
benefit on account of his earned income having shrunk materially
during the years immediately preceding his disability would
consider the operation of the clause unfair.

5th. Where the insured, in consequence of a cessation in his
earned income, has not been covered, the company would be
expected to return the cost of the coverage for the unprotected
period or make some similar equitable adjustment.

6th. The policyholder should be notified each year before pay­
ing premiums that his coverage is only proportional to his earn­
ings—an expensive procedure.

7th. Difficulties would arise in the treatment of claims with
different forms of disability in several companies.

The standard provisions adopted by the Insurance Commis­
sioners permitted the use of a pro-rating clause, but only one
prominent company took advantage of it. The section of the
permissive standard provisions applicable thereto is as follows:
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"A proportionate reduction of income payments, accom­
panied by return of premiums paid on the amount of such
reduction, may be made in case the aggregate monthly
amount payable to the Insured on account of disability
exceeds the percentage specified in the provision (not to
exceed 100 per cent) of monthly earned income at date of
disability, or alternately at date of application."

A paper on the subject of pro-rating by J. M. Laird (T. A.
S. A., XXX, 40), with the discussion thereon, will give the stu­
dent the ideas prevailing in 1929. The views of many actuaries
may be changed as the result of the limited disability coverage
adopted in 1932.
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CHAPTER III.

INCONTESTABILITY

Under the laws of many states, a life insurance policy must
contain a provision that it shall be incontestable after a certain
period. This period is either one or two years from a fixed time
which may be the date of the policy, or the date of issue. A
number of companies require that the policy be in force either
one or two years uduring the lifetime of the insured'' before
becoming incontestable. Unless an exception is stated, this
incontestability would apply to the entire policy. There are,
however, exceptions allowed by most statutes which have been
adopted by a large number of companies, so that many of the
incontestability clauses read substantially that the policy shall
be incontestable after the period stated,'' except for non-payment
of premiums and except as to provisions and conditions relating
to benefits in the event of total and permanent disability.1 f

There has been, however, some question as to the interpreta­
tion of the phrase just quoted. The chief question of doubt is
whether the foregoing language would be interpreted by the
courts to imply (1) that only the restrictions in the disability
clause would apply after the contestable period had expired,
such as a restriction that benefits shall not be granted if dis­
ability results from military service, or (2) that not only would
the restrictions in the clause be permanent but that, as to any
claim for disability made by the insured any time after the con­
testable period had expired, the company could still contest
such claim on the ground that the insured had made misrepre­
sentations in his application for the insurance. A recent deci­
sion of the New York Courts (Connecticut General Life Insur­
ance Co. vs. Jos. S. Brandstein—1931) has aided materially in
establishing the latter interpretation. The policy in that case
read as follows:

*cINCONTESTABILITY. This policy shaU be incon­
testable after it shall have been in force during the lifetime
of the Insured for two years from its date of issue except
for nonpayment of premiums and except as to provisions
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and conditions relating to benefits in the event of total and
permanent disability and those granting additional insur­
ance specifically against death by accident ； but if the age
of the Insured be misstated, the liability of the Company
shall be the amount of insurance which the premium would
have purchased at the correct age."

The company sought to have the disability provisions stricken
from the policy long after the contestable period, on the
ground that fraud and misrepresentation had induced the com­
pany to issue the disability coverage. The plaintiff contended
that, since the contestable period had long since expired, the
company could not contest on the ground of misrepresentation.
Upon appeal to the Appellate Division, the Court sustained the
holding of the Lower Court that the exceptions stated in the
incontestability clause clearly intended that the company could
always defend a claim for disability if misrepresentations were
made in the application for the policy.

This one decision does not entirely settle the question and,
in view of the remaining doubt, at least one company has
attempted to avoid the difficulty by granting the disability cov­
erage in an entirely separate contract to run concurrently with
its life contract issued to the insured at the same time.
Although no court decisions have been rendered in such a case,
it seems that the matter could be handled in this manner, so as
to avoid the incontestability clause in so far as the disability­
coverage is concerned.

When a policy has a one year contestable period with regard
to the life insurance provisions, claims are occasionally made
for disability benefits in the early part of the second year which
indicate that the policy was obtained by misrepresentation. On
account of the great incentive to fraud under the present liberal
forms of disability benefits, several companies have recently
lengthened their contestable periods from one to two years,
thereby giving them a longer time within which to rescind poli­
cies fraudulently obtained. The basis for such cancelation is
sometimes the information given by the policyholder in connec­
tion with claims for disability benefits made during the second
policy year. Instances have occurred where, through conspiracy,
persons with tuberculosis had been insured and had been advised
not to make claims until after two years had expired, but there
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is less incentive in such cases to apply for a policy in a com­
pany with a two year incontestability clause than in a company
with a one year clause. As a further protection one company,
for example, stipulates in its disability clause that benefits are
payable only if disability did not arise from bodily injury or
disease occurring before the insurance under the policy took
effect and known to the insured but not disclosed in the applica­
tion for the insurance.
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CHAPTER IV.

CAUSES OF DISABILITY

It is evident from the published experiences of different com­
panies that the causes of disability in relation to the total dis­
ability claims depend upon the nature of the disability pro­
visions, the liberality of their interpretation, and the number
of years during which the company has been granting the bene­
fit. A company which granted the waiver of premium on proof
of total and permanent disability would obviously have a dif­
ferent distribution of causes of disability than one which granted
a 1% monthly income benefit, such payments commencing at
the end of three months of total disability. For example, in the
first mentioned company the percentage of claims from tuber­
culosis might be 45% of the total, while in the second company
it might be less than 15%. The claims from accident might be
4% in the company with the waiver of premium only, and 20%
in the case of the company allowing the benefits after three
months of total disability. To illustrate this point a table is
given of the experience of a company which had granted the
waiver of premium only upon proof of total and permanent
disability, the six principal causes covering 82% of the claims.

Waiver of Premium on Total and Permanent Disability

Causes of Disability Percentage to Total

Tuberculosis of lungs................................................... 44%
Insanity, melancholia, paresis.................................... 23
Accidents ....................................................................... 5
Rheumatism, arthritis, neuritis................................. 4
Heart disease ............................................................... 3
Cancer and other malignant tumors......................... 3

For comparison a table showing each cause accounting for
3% or more of the total, based on 6,000 claims, is now given
from the experience during 1930 of a company under policies
with the three months' waiting period with retroactive payments
issued during the years 1926 to 1929 inclusive.
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Three Months* waiting Period with Retroactive Payments

Causes of Disability Percentage to Total
Accident  19%
Tuberculosis of lungs  12
Rheumatism, arthritis, neuritis
Appendicitis
Pneumonia, influenza, pleurisy, asthma, bronchitis
Diseases of nervous system
Cancer and other malignant tumors
Heart disease
Ulcers of stomach and duodenum
Insanity, melancholia, paresis

Policies with a three months' waiting period but without
retroactive payments had only a slightly different distribution
by cause of disability, as will be seen from the following table:

Three Months' Waiting Period without Retroactive Payments

Causes of Disability Percentage to Total
Accident  16%
Tuberculosis of lungs ........................ 11
Rheumatism, arthritis, neuritis  6
Cancer and other malignant tumors  6
Diseases of nervous system  5
Heart disease  5
Insanity, melancholia, paresis  4
Pneumonia, influenza, pleurisy, asthma, bronchitis 4
Appendicitis  3
Ulcers of stomach and duodenum  3

Different distribution of causes of disability would also appear
in the case of two companies with identically the same contract
but with different treatment of claims. Under a policy provid­
ing for approval of claims on proof of the permanency of dis­
ability the conservative company might assume that an insured
was not permanently disabled until it was quite evident that he
would not recover, while the other might assume all cases perma­
nently disabled when total disability had existed for six months.
In the case of tuberculosis there would be a wide difference of
treatment if one company did not grant disability benefits until
there was little chance of the insured's recovery, and if another
allowed such benefits on the insured giving up work or going to
a sanatorium, irrespective of the prognosis. It hardly seems 

7
6
6
5
5
3
3
3
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necessary to give further tables showing the difference in the
distribution of causes of disability as it would vary widely with
the rules in practice in the various companies.

There are other matters which would enter into the different
distribution of causes of disability, several of which are now
given:

1st. If one company had been granting disability benefits for
twenty years and another had recently commenced to issue
them, there would be a larger proportion of the diseases of
middle life in the former and of those peculiar to the younger
ages in the latter.

2nd. The age after which the disability coverage ceases must
also be considered. If one company granted the disability cov­
erage under the monthly income plan until age 65, there would
be a larger percentage of degenerative diseases than in another
with coverage ceasing at age 60, assuming that both companies
had been granting the disability benefits for a sufficient length of
time.

3rd. The practice of a few companies of extending the waiver
of premium automatically to all policyholders under a specified
age would affect the distribution by cause as compared with
companies which granted the waiver of premium to new entrants
only.

4th. The underwriting rules of the companies, whether grant­
ing disability benefits to substandard risks at an extra premium,
or limiting them to first-class risks from the disability stand­
point, would affect the distribution by cause.

5th. The practice of the companies with regard to paying dis­
ability benefits after death, although no claim had been made
during lifetime, or the practice of allowing such benefits after
recovery or of dating back claims to the beginning of disability
would have an influence on the distribution by causes.

6th. Where the premium was not waived until the ensuing an­
niversary or the income benefit was not obtainable until a speci­
fied date, there would be a tendency to delay the presentation of
claims until immediately before benefits could be received. Hence
a number of cases would not be presented which would appear
if the disability were payable at the end of three months of
total disability, for instance. This would reduce the causes with
short duration of disability such as accident.
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CHAPTER V.

TERMINATIONS AMONG DISABLED LIVES

While this subject will be dealt with in detail in connection
with the statistical basis for tables and the method of calculating
premiums and reserves, a general statement may properly be
made here.

The rate of termination (recovery and death) largely depends
upon the same factors as the rate of disability, such as the type
of the disability benefit, the interpretation of the clauses, and
the liberality in the treatment of claims. Under a clause with a
three months' waiting period there would be a larger percent­
age of recovery in the early months of disability than under a
policy providing for total and. permanent disability. As an
example of this, we may give a brief table showing the experi­
ence of the companies in the Actuarial Society's Inter-Company
investigation of 1926, comparing Class (1), which did not have
the 90 day clause, with Class (3), which covered cases with the
90 day clause under a liberal treatment of claims. The table
shows the ungraded rates of termination among disabled lives
per 1,000 exposed, for all ages combined.

Rate of Termination per 1,000 Among Disabled Lives
Period after Date of Disability*  Class (1) Class (3)

1st quarter year  74 267
2nd " “  80 220
2nd half "  148 291
3rd “ “  133 150
4th “ “  126 112

As a further illustration of the termination rate we may take
the experience of the New York Life (T. A. S. A., XXX, 373)
under two recent forms of disability coverage. Under the issues
of 1921 to 1925 there was a waiting period of 90 days, the first
payment to commence at the end of that time, while under the
issues of 1926 to 1928, with the same waiting period and the
same definition of disability, the disability payments were made
retroactive, the first payment at the end of three months being

* See Inter-Company definition of "Date of Disability" on page 103.
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$3° per thousand. The figures are given for each of the first
six months after the first 90 days of disability, the differences
being most marked during that period.

Crude Monthly Termination Rates per 1,000
Based on Amounts Insured for Both Sexes, All Ages Combined

Issues
1926-1928

191
142
136
114
110

92

Issues
1921-1925

93
95
93
94
91
73

Period after Date of Disability
1st month
2nd “ 
3rd “ 
4th “ 
5th “ 
6th “ 

As an illustration of the experience of different companies
under the same benefit, we may compare the Class (2) and
Class (3) termination rates of the Inter-Company investigation,
1926. These two classes covered the experience under policies
with similar disability clauses but in Class (3) the companies
were more liberal than those in Class (2) in the treatment of
claims.

Rate of Termination per 1,000 Among Disabled Lives
Period after Date of Disability Class (2) Class (3)

1st quarter year........................... ..180 267
2nd “ “ ........................... ..216 220
2nd half “ ........................... ..305 291

The differences in the rates of termination under different
conditions clearly indicate the desirability of each company pre­
paring its own disability experience and analyzing it with a view
of determining not only the sufficiency of the premiums but also
the practice of those selecting the risks and passing upon claims.

There are of course instances of recurrence of disability after
recovery. In one company 8% of the total recoveries became
disabled again (from the same cause) after recovery, the insured
in all cases having recovered a sufficient time before the recur­
rence to have paid a premium. The rate of recurrence would
depend upon the factors which have been already mentioned in
connection with the rate of termination.

The differences between the termination rates for men and
women are discussed in Chapter VI.
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CHAPTER VI.

SELECTION OF RISKS

The selection of risks under disability benefits has become
almost as important as that under purely life insurance policies.
An applicant may be a standard risk for life insurance but a
substandard one for disability benefits. For example, two attacks
of rheumatism might not result in an applicant being charged an
extra premium or declined for life insurance, but they might
result either in a refusal to grant the disability benefits or in
the charge of a substantial extra premium. We shall first deal
with the question of occupation.

Occupation
The principal hazard in the majority of occupations is acci­

dent. With this in mind accident and health underwriters have
prepared classification pamphlets with ratings for the various
occupations based, on the probability of non-fatal accidents and
on the probable duration of the disability. Over 3,000 occupa­
tions have been grouped under ten general classifications, but
the selection of risks is practically limited to the four or five
most favorable occupation classes. Examples of the better class
of occupations would be bank officials, lawyers, office clerks
(100%) ； commercial travelers, clergymen, illustrators (120%);
and dentists and physicians (140%). The higher classifications
would be represented by barbers, bakers, embalmers, building
contractors (170%)； chauffeurs, butchers, policemen (200%);
and railroad engineers (300%).

In determining the health hazard a classification pamphlet,
such as has been referred to, must not be given too much weight
as the underwriter must be governed by his knowledge of the
general conditions prevailing in the various occupations. For
example, doctors are exposed to septicaemia, stone cutters to
dust, blast furnace employees to extreme heat, cold storage em­
ployees to sudden changes in temperature, pottery workers to 
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dampness, workers in certain chemical industries to fumes, and
manufacturers of paints to lead poisoning, all conditions detri­
mental to health.

For many years life insurance companies have issued occu­
pation pamphlets which have stated whether disability benefits
would be granted or not. It has been the practice to decline to
grant such benefits to those who have a higher liability to sick­
ness or non-fatal accidents than the normal. Those who are sub­
ject to extremes of heat and cold, to dust and fumes, are excluded
from the coverage, and also those in the "industrial" group,such
as laborers. It may be mentioned, as examples, that the following
are generally excluded from disability coverage: drivers of news­
paper delivery wagons and public trucks, workmen in cement
mills, cotton-gin employees, dynamo tenders, employees of city
fire departments, furniture movers, furriers, etchers in glass,
granite cutters, grinders of metal (dry process), underground
miners and workmen in asbestos mills. The experience of the
companies has indicated that further restrictions than formerly
should be made. One of the principal occupations on which
there has been a change of sentiment is that of farming. A num­
ber of companies will not now grant the income disability benefit
to farmers who do not employ help, and in fact, a few will not
grant even the waiver of premium to any farmer unless he acts
in a supervisory capacity only.

In certain occupations such as farming, teaching, and nursing,
there is a seasonal hazard. In other occupations there is a haz­
ard due to irregularity of employment as disability is most likely
to occur during periods of enforced idleness. There is also an
extra disability hazard in the case of persons who have markedly
fluctuating incomes, such as vocalists, violinists, lecturers and
the like. Actors, especially those connected with moving pic­
tures, who have made very rapid successes, are poor disability
risks.

Medical Impairments

There are a number of impairments which do not result in
the applicant being treated as a substandard risk from the stand­
point of life insurance, but which would be substandard from
that of disability. In the following list appear the principal of 
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these impairments, the best of which are usually accepted for
insurance at regular rates:

Albuminuria, intermittent
Albuminuria, history of, constant, not now found
Asthma, history of, moderate or severe
Family history of two deaths among parents, brothers or

sisters from cancer, apoplexy, insanity or tuberculosis
Gastritis, history of
Hernia in manual workers
Insomnia, history of, severe
Lumbago, history of, recent
Malarial fever, history of, more than one recent attack
Neurasthenia, history of
Neuritis, history of
Otitis Media
Rheumatism, history of
Underweight at young ages
Varicose veins in manual workers

The foregoing is not a complete list but covers the main types
which occur in practice. It would not be feasible to suggest a
treatment for several of them, as such treatment would depend
upon the severity of, and the number of years elapsed since the
attack. For example, a history of rheumatism of a severe nature
within the last year would call for entirely different treatment
from an attack of a mild nature five years ago. Where such
cases are accepted at the regular rates of premium for life insur­
ance the practice is to increase the disability premium by a per­
centage of itself, to charge an extra premium per thousand of
the face of the policy, or to limit to the waiver of premium, with
or without an extra charge. In recent years the tendency is
not to grant income benefits in cases of an extra hazard from
the disability standpoint.

Where the insured is a substandard risk for life insurance
and an extra premium is charged or a lien imposed, it is the
general practice to decline the applicant for disability benefits
under serious impairments in which there is likely to be a long
continued illness. There are, however, impairments on account
of which the insured is not likely to be disabled for a long period,
under which the disability benefits may be accepted at the regu­
lar rates or at an increase thereon. It was the practice of many
companies to include certain types of heart murmur in that
classification, but a paper of Arthur Hunter's (T. A. S. A.,
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XXXII, 31) has modified this action. He showed that where
disability claims had been approved the duration of the dis­
ability was slightly greater than the average for all causes of
disability. Impairments which may be considered with a suit­
able extra for income disability benefits or which should be
limited to waiver of premium, are:

Albuminuria, constant, small amount
Alcoholic habits, best types
Cystitis, history of
Gallstones, history of attack, not recent
Gastric and duodenal ulcers, history of, several years ago
Glycosuria, small amount of sugar
Goitre, except severe and except exophthalmic
High blood pressure, moderate degree
Lung trouble, old history of, cured
Overweight, moderate

In the case of an attack of, or operation for, gastric ulcers, the
most favorable treatment calls for a rating as high as three
times the normal after five years have elapsed. A more general
treatment is to refrain from granting these benefits until at
least six to ten years have passed since the attack or the opera­
tion. In the case of duodenal ulcers a more favorable attitude
is taken, provided the diagnosis is confirmed by operation, X-ray
or other satisfactory evidence. The most liberal treatment is to
grant disability benefits after two years have elapsed since the
operation and the least liberal to require a waiting period of
six years with twice the usual rate for the following four years.
With regard to other cases in the foregoing list, there are many
disability claims occurring among persons who gave a history of
high blood pressure, and accordingly companies are disposed to
decline to grant disability benefits except where there has been
only a moderate degree of it. The disability benefits are not
usually granted with a history of lung trouble or tuberculosis
unless a number of years have elapsed since the attack, and the
applicant is above the average weight.

There are of course a number of types in which disability
benefits are not granted, such as applicants who use alcoholic
beverages too freely, those with a fragile appearance, and those
with a history of syphilis.

A number of policies provide that the loss of the use of both
feet or of both hands, or of a leg and an arm constitute total 
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disability, thus covering the case of a man who has become
paralyzed and may be worse off than if lie had lost both legs.
This applies whether or not the insured is able to engage in any
work. Some companies are experimenting with charging an
extra premium for disability to persons who have lost a hand,
or a. leg, or an eye. The accident hazard of the applicant must
be considered in connection with granting such coverage. His
occupation should not throw any strain on the remaining member
or increase the chance of losing it. In the case of the loss of
one eye it is not usual to grant disability if the loss of the eye
was due to disease. An extra charge of $1.00 or more per thou­
sand of insurance is usully made for the income benefit, a smaller
charge applying to the waiver benefit only. A few other
companies insert a clause in the policy providing that if one
member is lost, the loss of the other member or the loss of its
use does not constitute total and permanent disability.

The question of build, i.e., the relation of weight to height,
may now be considered. Among lightweights at the younger
ages there is a marked tendency towards tuberculosis and
anaemia, which results in the disability benefits being frequently
declined or an extra premium, charged. Overweights at the
older ages are more liable to heart disease, cancer and Bright's
disease, which may result in a long period of disability. Some
of the other principal causes of disability, such as accident,
rheumatism and arthritis do not seem to be dependent to a
marked extent on build. With the exception of the young under­
weights and the elderly overweights, the general practice of the
companies in connection with build is to treat the disability
benefits in the same general way as the mortality hazard, i.e., if
standard insurance is granted then disability benefits are usually
issued, and if an advance in age is charged for overweight, the
same advance is made for the disability benefits or a suitable
extra premium charged.

The general tendency at present is toward greater strictness
in granting the disability coverage because of the continued un­
satisfactory disability experience of many companies. This
results in a smaller percentage of policies being issued with the
income disability benefits.

In connection with the selection of risks for disability benefits,
the rates of recovery and death after approval of the disability 
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claim should be considered. The paper by Mr. Hunter just
refei'red to (T. A. S. A., XXXII, 31) gives a comparison of
these rates of termination for the principal impairments, with
the average rate for all impairments under claims with a 90 day
qualification period. The actual cost, under disability claims de­
pends, however, not only on the value of the termination rate, but
also on its incidence. Comparing termination rates alone does
not give, therefore, a complete comparison. For our purpose it
is necessary that we compare the values of disabled life annuities.
In Mr. Hunter's paper cost indices, based principally on select
temporary disabled life annuities, are assigned to the more
important causes of disability. Temporary annuities were used
as the data, when subdivided by sex, age and cause, were not
sufficiently extensive to determine life annuities. It appears that
the cost was distinctly lower than the average from accident,
cancer, pleurisy and pneumonia, gastric ulcer, duodenal ulcer,
gall bladder troubles, nephritis, cardio-vascular-renal disease,
and the group of cystitis, pyelitis and prostatitis. The cost was
higher than the average from tuberculosis, insanity, asthma and
blindness. From rheumatism the cost was slightly below the
average and from neurasthenia, practically the average. The
cost from heart disease was low at the younger and high at the
older ages, where most of the claims were incurred. The low
cost was sometimes due largely to a high proportion of recover­
ies, such as under accident claims, or to a high proportion of
deaths, such as under cancer claims.

Moral Hazard
The factor of moral hazard must be considered with the utmost

care in. connection with the selection of risks. Applicants with
the reputation of being dishonest or untrustworthy would obvi­
ously be poor risks for disability benefits, particularly with the
income feature. Applicants who have retired, from business or
who have practically given up work and those with incomes prin­
cipally from investments should not generally be granted the
income benefits. Environment and family relations may also be
a factor in selection.

It may be necessary in the case of those actively at work to
consider the pensions to which they are entitled, in determining
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the amount of disability income to be granted. Let us consider
a city employee with a salary of $150 per month who has worked
for the city for fifteen years and who could retire after twenty
years service with a pension of from 50% to 75% of his wages.
The temptation to stop work five years hence and claim, disability
benefits should be taken into account, especially as in certain
branches of municipal service serious obstacles are not put in the
way of retirement on the ground of ill health.

We have already dealt with the question of moral hazard in
connection with certain occupations, in which there is seasonal
work and irregular employment.

Maximum Amount of Coverage on Individual Lives
The maximum amount of insurance issued at their own risk

by the large companies until the year 1931 under policies with
both waiver of premium and income disability benefits was not
more than $50,000 on first class risks. Such companies would
generally grant in addition thereto the waiver of premium bene­
fit on another $50,000. Where a company had, for full coverage,
a maximum of $50,000, the waiver of premium only would usu­
ally be issued up to $250,000. The rule seems to prevail of
considering insurance with waiver and income benefits as equiva­
lent to three to four times as much insurance with waiver alone.
The maximum coverage is not usually granted at the younger
and older ages. On account of the general unsatisfactory experi­
ence in the last few years there is a marked tendency towards
reduction of the coverage. Several large companies, for exam­
ple, which granted $50,000 with income disability and waiver, or
$200,000 with waiver alone, have reduced these amounts to one-
half ；one company has reduced the coverage with income benefits
but retained its maximum for waiver of premium only, while
another is granting income benefits of $125 per month as a
maximum.

Each company has its own rule for determining the maximum
amount of disability benefits, in relation to the applicant in­
come, which should be granted in individual cases. For moderate
amounts of insurance many companies do not wish the disability
coverage on men under all policies to be more than 50% of the
average earned income or more than $750 per month; other com­
panies are willing to grant up to 60% or 70% in special cases.
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On the other hand, there is a strong feeling that the disability
coverage should be greatly restricted in policies for large
amounts. In the case of women the maximum is much smaller
than on men. Some companies do not grant disability benefits to
women for a larger amount than 25% of their average earnings.
On impaired risks the maximum amount is much less than on
standard lives, depending on the nature of the impairment and
the age of the applicant. Obviously, the amount granted would
be greater under an impairment likely to result in a short than
in a prolonged illness.

Women

The practice of the companies in the early days of disability
benefits was not to grant any form of such coverage to women.
It was not long, however, until a number of companies gave to
self-supporting spinsters the waiver of premium benefit only
and later the instalment income deductible from the face of
the policy at death. When the 1% monthly income policy was
generally adopted a wide difference arose in the treatment of
applicants. Some companies declined to grant disability benefits
to any woman and have continued that attitude. At the other
extreme were companies which treated women for moderate
amounts of insurance exactly the same as men, whether they
were self-supporting or dependent, single or married. There
were many intermediate practices, such as those adopted by
the companies which allowed the disability feature to self-sup­
porting women, whether single or married, and those which
accepted self-supporting single women or widows, with a clause
providing for the cessation of the coverage on marriage or
remarriage.

In 1929 the experience of the New York Life Insurance Com­
pany on women was published (T. A. S. A., XXX, 373). It
appeared that, based on 4,265 disability claims on women, the
net premiums required were approximately twice as large as
the corresponding premiums for men. In the discussion of the
paper W. A. Hutcheson stated that "the Mutual Life's disability
rates for women as a class were about twice those of men, while
the termination rates were slightly less for women than for
men". A. T. Maclean stated that the Massachusetts Mutual's
claim, rate was approximately 50% more than on male lives, and 
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that the rate of recovery had been less than on men. As a result
of these unfavorable experiences, which had been confirmed
by those of other companies, a marked change came in 1930
with regard to the treatment of women. Many companies began
to charge women twice the disability premium for men. They
also restricted the classes to which disability would be granted.
If they had been giving disability benefits to factory workers,
employees in stores, and the like, it was discontinued. A more
severe selection was made with regard to certain other occupa­
tions, such as nursing, the practice ranging from restriction to
the waiver of premium at two or three times the premium for
men to declination of any form of disability. Women who
owned, or whose husbands owned, small stores and who worked
in the stores either occasionally or regularly, were found to be
poor risks from the disability standpoint.

Some companies decided to give the disability benefits to
women at the same premium rate as to men, but to restrict the
monthly income benefit to $5 instead of $10 per $1,000 of insur­
ance, and to terminate the coverage at age 55 instead of at age
60. A few companies continued to issue policies for moderate
amounts to single or married women, self-supporting or de­
pendent, but the majority limited the coverage to single self-
supporting women with a provision that the coverage would
cease at marriage. Towards the close of 1931 most companies
decided to limit women to the waiver of premium only.

In the early papers and discussions in connection with dis­
ability benefits on women it was generally admitted that the
rate of disability would be higher than among men, but it was
thought that the rate of recovery would be greater, that is, that
the period of sickness would be less. From recent statistics this
does not appear to have been the case, the rate of recovery hav­
ing been practically the same as among men, although the rate
of disability has been from 50% to 100% higher. Several com­
panies, which allowed disability benefits to women on the same
terms as to men, were prepared for a higher cost on disability
as they expected to have a greater saving on mortality and also
greater profit on the accident cost under the double indemnity
provision. The higher cost, however, for disability benefits has
evidently been greater than the savings from the other two
sources.
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In the selection of risks reference has already been made to
certain occupations in which there has been an unfavorable dis­
ability cost. Unfortunately, there has been published very little
on the subject of the rate of disability among women according
to occupation. Most of the disability investigations made by
insurance companies under the different occupations have been
by approximate methods on account of the great labor of making
investigations on exact lines. Comparisons have generally been
made of the proportion of business issued to women in the prin­
cipal occupations with the proportion of female disability claims
to total claims in the same classes. This had to be supplemented
by investigations to determine whether the ages were the same
in the different classes compared, and whether the rates of termi­
nation (recovery and death) were approximately the same.
From these investigations it appeared that certain classes, such
as factory workers, domestic servants, waitresses, employees in
stores, and women proprietors of small stores, had a high cost
of disability. The experience of several companies showed that
nurses had a high rate of disability, and this was confirmed
through investigation of a large beneficial society for nurses. In
general, the actuary can determine from a study of the details
of the occupation, the social and sanitary surroundings and the
class usually employed, whether or not the disability rate is
likely to be above the average for women. Although it had been
anticipated that teachers would have a higher rate of disability,
the unpublished experience of a large company showed that
while the cost of disability benefits on account of nervous trou­
bles was high, it was practically offset by the low cost of some
other causes, notably tuberculosis.

With regard to the selection of risks among women on account
of medical impairments, a separate technique has not been de­
veloped from that among men. Greater consideration, however,
is given to a history of nervous prostration, rheumatism, and
other similar diseases of which there may be but few, if any,
physical signs. There is not the same incentive to attend to office
work as in the case of men, and where married women are
insured it is difficult to determine whether or not they are able
to carry on their usual household duties. Histories, therefore, of
diseases which might largely though not totally disable, if they
recur, are more significant in the case of women than of men.
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While there has been no experience published with regard to
women who were married at the date of application, or who
were in a gainful occupation at the date of application for insur­
ance and who subsequently married, the unpublished experience
of one company does not indicate any marked difference between
the cost of the disability on these two groups and that of unmar­
ried wage earners.
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CHAPTER VII.

SURRENDER VALUES

The almost universal practice of life insurance companies is
to grant the same surrender values for policies with disability
benefits as are given for policies without disability benefits—a
fact which cannot be considered independently of the history of
the disability business. It has been stated that the earliest form
of disability benefits provided only for waiver of premium in
event of total and permanent disability, and was issued at a
very small premium. The reserves for this benefit on individual
policies were negative under certain plans and at many dura­
tions, and when positive were never sufficiently appreciable to
warrant any adjustment in the ordinary surrender values. In
the event of disability the policy provided for the regular
increase in the non-forfeiture values, and in the event of subse­
quent recovery the insured was in the same position as if the
premiums had been paid. Even when disability provisions were
changed to include the payment of income the reserves for the
older forms were not large, and the established practice of not
adjusting surrender values was continued except for one form
of policy. Where the disability income benefit consisted of the
payment of the face amount in instalments, it was usually pro­
vided that the non-forfeiture values were subject to reduction
in the proportion which the amount paid under the disability
benefit bore to the face amount of the policy. This avoided the
condition which might otherwise have existed of the cash value
at some time exceeding the remainder of the face amount.

Commencing with the introduction of the 90 day clause, the
disability provisions of most companies underwent rapid and
substantial changes. Experience with the innovations was lack­
ing, so that appropriate premiums and reserves could not be
based upon any existing table. At this stage of development
there were, therefore, two reasons for not granting any surrender
values. First, the expense of providing even the simplest form
of surrender value was disproportionate to the amount involved.
Second, the business was in an experimental stage, which made it 
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desirable to maintain the conservative practice of making no
adjustment in the regular surrender values. The subsequent
experience of most companies adopting the liberal disability
features was not favorable, so that the question of allowing
surrender values was never an active one. It was not until 1929
that an American life insurance company for the first time pro­
vided a cash value in respect to its disability benefits. The
benefits were provided in a separate supplementary contract
which also contained other features differing from those in
general use.

Theoretically there is no reason for not allowing some form
of surrender value. Under the present disability coverage the
reserves are no longer trivial so that the practical objection to
the expense of dealing with them does not apply with the same
force as formerly. While a working basis for the calculation of
reserves has become available by the publication in 1929 of
monetary values based on the Class (3) experience contained in
the 1926 Report of the Committee on Disability Experience
there still remains the generally unfavorable experience of recent
years and the lack of knowledge of the future which hinders the
introduction of surrender values at this time. The standard
provisions for disability benefits which were adopted by many
states in 1930 do not provide for surrender values.
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CHAPTER VIII.

DIVIDENDS

Under the earliest forms of disability benefits, it was the
common practice for companies to charge a disability premium
which was sufficient to waive only the net premium for insur­
ance. During disability some companies hold that there should
be no dividend from loading under these forms, as the loading is
not assumed to be paid, or from mortality savings as the insured
is an impaired risk, and that accordingly the only source of
profit is excess interest earnings. Such earnings are generally
paid on the regular life insurance reserve held by the company
and not on the total reserve, including that carried for future
disability payments. If the disabled policyholder is allowed
excess interest on the claim reserve, there might properly be
charged against the dividend an expense charge for administer­
ing claims. Another method is to allow the excess interest earn­
ings on the regular life insurance reserve plus the same mortality
savings as under premium paying policies, on the ground that
the company determines its dividends from the mortality experi­
ence among the total group of policyholders and not among
active lives alone.

One of the standard disability provisions prescribed in 1930
by the insurance departments of various states is that the same
dividends shall be payable during disability as those which
would have been payable if disability had not occurred. An
exception is permitted when, in lieu of disability income pay­
ments, there shall be payable an annuity certain for a period of
not more than ten years, the present value of which shall be
equal to the amount of insurance. In determining the premium,
therefore, for the waiver of premium benefit, the actuary must
provide for the waiver of the gross and not the net premium.
In the event of disability a bookkeeping transaction transfers
the amount of the life insurance gross premium from the dis­
ability reserve funds to the premium income account, and the
company makes the same distribution of surplus in respect of the
life insurance as if the insured had not been disabled.
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Commencing with the very small premiums charged for the
early forms of waiver of premium, additional dividends had sel­
dom been paid to active lives on account of the disability benefits.
As new disability clauses were evolved, the premium rates
were increased, but these have apparently not been sufficient in
many companies to cover the cost of the more liberal benefits.
On account of the loss on disability benefits the question of the
treatment of dividends under policies with these features was
brought to the attention of insurance companies authorized
to do business in New York State by the Superintendent of
Insurance, on the 11th of October, 1930. After quoting from
the Gain and Loss Exhibit to show the losses from disability
benefits during 1928 and 1929, he makes the following statement:

"In the case of a mutual company, this means that
holders of participating contracts which do not contain a
disability benefit, or which do not contain a disability benefit
of substantial form, are being assessed with a large share
of such annual deficiencies. Further, as the gross disability
premiums charged for the business issued prior to July 1,
1930 are undoubtedly inadequate in many cases, such losses
will in all probability continue, in fact may increase. I
would therefore request that each company give this matter
careful consideration and advise me what action, if any, is
contemplated to correct this inequity through an adjustment
in dividends."

One prominent insurance company had already been charging
for the preceding three years part or all of its losses on dis­
ability benefits against the policies with these features. Another
company adopted the suggestion of the Superintendent of Insur­
ance of adjusting the dividends under policies with disability
benefits for the year 1931. At this time the losses for 1931
appear to be as great as for the year 1930, and. a number of
mutual companies will be faced with the question of readjusting
their dividend scales, unless they decide to charge such losses
against the general surplus. One method is to charge the losses
against all policyholders, old and new, whether with or without
disability benefits. Another is to take into account in the for­
mula for the distribution of surplus under policies with dis­
ability benefits, the loss from these features. If the second plan
is adopted the question of the method requires very serious con­
sideration. Should the adjustment be made by age at issue and
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by plan of insurance ? If so, that inquires a very thorough
analysis of the experience of the company and, when Hub-
divided into the different types of disability ben of Um, may not
be a practical basis for the adjustment of dividends. It Hecrns
inadvisable to discuss this subject further until the matter has
been fully developed by the companies themselves.
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CHAPTER IX.

ADDITION OF DISABILITY BENEFITS TO POLICIES
PREVIOUSLY ISSUED, CHANGES IN DISABILITY

BENEFITS, REINSTATEMENT

The companies are frequently asked to add disability benefits
to policies which have been issued without them and also to grant
the modern benefits to those with the earlier clauses. The former
includes cases where disability benefits were originally refused
on account of some defect which has now been removed, or the
insured had not known of the disability benefits and had there­
fore not applied for them.

Where the insured could have had the disability benefits if
he had applied for them, the practice of a number of companies
is to refuse to add the benefits to these policies. The principal
reason for this action is that the expense of making the change
absorbs a good part of the first year's premium for the dis­
ability benefits, as it involves rewriting the policy or adding a
rider, changing the records and paying commission to the agent.
It may also be the opinion of the officers of these companies that
the disability risk is greater on those who ask to have the dis­
ability benefit added to their policies than among those who
applied for it originally. Where the benefit is granted it is
customary to require the applicant to pay the fee for the medical
examination in connection with the change, unless he is taking
additional insurance. Many companies freely add the benefits,
advising their agents to endeavor to obtain new insurance
through this introduction, while others discourage the practice
by paying no commission to agents on the disability premium.
This applies both to adding the present form of disability bene­
fits and to changing a less to a more liberal form.

When changes are made three methods may be adopted, partly
depending upon the age of the policy and the plan,— (a) pay­
ment of the back premiums with interest, (b) payment of the
reserve, the premium being taken at the original age at issue,
(c) payment of the premium at the attained age. Under (c) the
insured would be required, for example, on a Twenty Payment
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Life policy issued four years ago at age 35, to pay the disability
premium for a Sixteen. Payment Life issued at age 39. As
method (a) involves an overcharge and as it is sometimes diffi­
cult to convince applicants of the propriety of (b), the third
method is usually favored.

Method (b) may be termed *coriginal age" method and (e) the
‘‘attained age" method. The original age method has an advan­
tage to the company in that the total premium charged for a
policy can be ascertained at all times by reference to readily
available publications such as the agents' rate books. Knowledge
of the date of change and special tables of premium rates are nec­
essary when the change has been made at attained age. The
original age method causes comparatively little extra work in the
valuation of the reserve liability, but an exact calculation of the
liability under disability benefits which have been added or
changed by the attained age method is laborious and requires
special treatment. As indicated by J. S. Thompson in his paper
“Changes in Policy Contracts,, (T. A. S. A., XXIII, 204), the
attained age method was largely avoided until comparatively
recently for this reason, and also for the reason that the amount
required by the original age method was not very large. In the
past decade, however, the premiums for disability benefits have
been increased substantially and the cost of adding benefits by
the original age method is now considered unsuitable by many
companies. There is a small overcharge in the attained age
method. For instance, in the example above the insured pays
the disability premium for a Sixteen Payment Life policy and
obtains, in event of disability, the waiver of only a Twenty
Payment Life premium. This overcharge, however, is usually
quite small and applies only to the waiver portion of the benefit.
If desired, a slight adjustment in the waiver portion of the pre­
mium may be made to allow for the amount of the premium
which will actually be waived if disability occurs. This would
require, however, a separate calculation for each case.

Where a form of benefit is changed to a more liberal one,
the general procedure is the same as already outlined except
that credit is sometimes given for the reserve, if any, on the
existing coverage. If the policy were issued with waiver of pre­
mium only or with instalment benefits deductible from the face
of the policy at death or maturity, requests for change to the
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monthly income benefit are becoming less frequent, especially as
the companies have increased the bases of their rates under the
recent forms.

For changes in plan of insurance with a continuation of the
same form of disability benefits, the adjustment is usually made
as of the original date of issue on the basis of the difference in
disability reserves. If, however, the company's basis for chang­
ing insurance to a higher premium plan as of the original date
is to charge the differences in premiums with interest, the adjust­
ment may also be carried out on the *1 difference in premiums11
basis. By either method an adjustment for negative reserves
would be disregarded.

In connection with requests for addition to or change of bene­
fits the companies generally require a statement of the amount
of disability in force under all forms of insurance, of present
occupation, and occasionally of participation in airplane flights.
Information regarding the insured's financial position is usually
obtained by an inspection report, unless the change desired is
not material. The medical requirements generally depend upon
the increase in the company's risk, and vary from a complete
medical examination to a simple statement that the insured is in
good health at the time of change.

Reinstatement

The question of the reinstatement of disability benefits gen­
erally occurs in connection with, the reinstatement of insurance.
A policyholder who requested the cancelation of the disability
benefits alone very seldom applies for their reinstatement. The
practical questions to be dealt with, therefore, concern the effect
of the disability provision on the reinstatement of policies of
insurance.

As already stated, one of the standard disability provisions
prescribed by various states for policies issued on and after
July 1, 1930 is that if total and permanent disability is shown
to have begun during the grace period for payment of a pre­
mium in default, the policy must be reinstated, provided notice
of claim, is given within a specified time. Payment by the insured
of the premium in default with interest is provided for.

The reinstatement of a policy containing disability benefits
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may necessitate medical information which would not be neces­
sary if disability coverage were not included. An example is
the case of the reinstatement of a policy which is being continued
for a long period of extended term insurance. Such a policy, if
without disability benefits, would probably be reinstated irre­
spective of the health of the insured, but if it contains disability­
benefits the company may offer to reinstate the policy on condi­
tion that these benefits be eliminated, should the insured's health
be impaired. No general rule can be adopted, as the question of
reinstatement must depend on the degree of impairment of the
policyholder and on the nature of the disability coverage, rang­
ing from waiver of premium on total and permanent disability
to the retroactive monthly income after three months total dis­
ability. The underwriting rules applicable to reinstatement
should generally be those in use at the date of issue of the policy
and not any less liberal ones which may now be in force with
regard to new applicants provided that there has been no mate­
rial change in the nature of the risk since the date of issue.

In determining the cost of reinstatement to the policyholder
the practice is to be follow the same method for the benefits as is
employed for the insurance. If the company charges the unpaid
premiums with interest, such premiums should include the extra
premiums for disability and if the practice is to base the charge
on reserves, such reserves should include the reserve for the
disability feature.
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CHAPTER X.

TREATMENT OF CLAIMS

On receipt of notice of a claim the practice of the insurance
companies is to ask the policyholder to fill out a statement as to
the cause of disability, its duration, the date on which he ceased
to work and the names of the physicians who attended him. He
is then requested to obtain at his own expense a report on a pre­
scribed form from his attending physician, stating the disease
or injury for which he lias been attended, the date of the begin­
ning of the disease or the date of injury, its cause and its prob­
able duration. In most cases the insured is then requested to
appear before the company's medical referee, who makes an
examination of the claimant, reporting directly to the home
office. In the meantime the company obtains an inspection
report, which seeks to confirm the date on which the insured
ceased to work, and to obtain the details of his disability, par­
ticularly of his activities since the date of the accident or the
beginning of the illness. The inspector is also expected to report
on any previous illnesses of which he can obtain information.
While the foregoing generally covers the routine, additional
infonnation may be sought from employers or from hospitals,
sanatoriums or laboratories. (Specimen claim forms appear in
Appendix B.)

All companies receive complaints from their agents that there
is delay in approving disability claims. An analysis of the
causes for delay generally indicates that the fault lies prin­
cipally with the policyholder: he has not forwarded the required
report from his own physician, or has omitted to give exact
information as to the beginning of his illness. Where the claim
is made during the contestable period of the policy and there is
an indication that all the facts were not submitted to the com­
pany at the date of application for insurance, there may be
delay in order to make investigations which would satisfy the
company that good faith had been observed by the policyholder
originally.

In the majority of cases there are no serious difficulties in
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disposing of claims promptly, but there are of course more points
to be considered than in the case of death losses. Consideration
must be given to the bias of the attending physician in favor o£
his patient, and to the natural feeling on his part that the com­
pany can afford to pay a sum of money which would meet the
expenses of his patient's illness. In spite of this bias, it is some-
times necessary to rely entirely upon the attending physician
opinion where the cause is not immediately apparent or the
symptoms are purely subjective. The justice of claims from
persons in certain occupations is occasionally hard to determine.
For example, the work on a farm is very heavy during the
summer and the farmer may attend to most of his duties
although handicapped, but in the winter season he may be
tempted to consider himself totally disabled. If he has several
men under him he may continue to supervise the work although
unable to plow or do similar hard work. Teachers, especially
women, have a high rate of disability from neurasthenia, and in
a few cases it may be difficult to determine the justice of the
claim when the disability commences at the end of the school
session and continues during the summer months. The occupa­
tion must frequently be considered, as a mechanic with a broken
arm may be entirely incapable of carrying on his work for sev­
eral months, while a man in a clerical position with the same
injury might be able to attend to his duties within a month.

Where married women are granted disability protection or
where they receive, while they are spinsters, a policy providing
for disability benefits, and later marry, it is occasionally diffi­
cult to ascertain the extent of their disability as they may be
able to perform part or all of their household duties although
suffering from a serious condition.

With regard to those mentally unbalanced, the family may
decide not to have the insured declared mentally incompetent,
and accordingly the certificate of an institution is not obtainable.
He may be entirely incapable of carrying on any work, but
"safe to be at large". In these cases the degree of the impair­
ment and the date from which the total disabili切 began are
occasionally difficult to determine.

Several companies, prior to the adoption of the standard pro­
visions as of July 1, 1930, gave the insured the right to reinstate
his policy in the event of total disability occurring before the
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date of default in payment of the premium or within the grace
period. These companies provided that if the insured were
totally disabled at the time the premium became due, or became
so during the days of grace, and were still disabled at the time
he applied for reinstatement, the policy would be reinstated
without evidence of insurability provided application were made
within, say, six months after the due date of the premium.
Under the standard provisions the policy must be reinstated,
irrespective of the state of health of the policyholder, provided
application is made within a specified period (not less than six
months after date of default). If the insured became totally
disabled before the due date of the premium, the premium is
waived； but if disability began during the days of grace, the
insured is required to pay the overdue premium with interest.

The date from which the claim should be allowed may occa­
sionally raise di伍culties. In many of the older policies it is
provided that the disability benefits are not allowed for any
period prior to the date of receipt of proof. The practices o£
the companies differ widely regarding the dating of the claim
prior to such proof. Some companies consider that if the in­
sured has been so seriously ill that he was incapable of thinking
of his affairs, or is insane, then the disability benefit should be
allowed from the date of total disability. Others date back the
benefit for six months or a year, and still others do not date the
benefit prior to receipt of proof, thereby standing by the terms
of the contract.

Questions also arise with regard to allowing the benefit after
the insured has recovered. Some companies make payment after
recovery, provided they are entirely satisfied as to the validity of
the claim, while others consider that recovery proves that the
policyholder was not permanently disabled. The cause for the
delay in filing the claim should be carefully investigated. It
may have been due simply to lack of knowledge of the conditions
of the policy, or to a doubt in the insured's mind as to the
genuineness of his claim. Cases occur in practice, however,
where the sole reason for delaying the notice was to wait until
the contestable period had expired, as the policy had been
obtained through misrepresentation.

Some companies admit claims for disability benefits after the
death of the insured although the policies may have provided 
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that due proof must be received during lifetime and during con­
tinuance of disability. Where such a claim is paid after death,
the policy having lapsed, these companies generally apply the
same rules regarding retroactivity and reinstatement as they
apply to a delayed claim presented during the insured fs lifetime.
Many companies will not allow claims made after death unless
there has been at least three months, continuous disability prior
to the date of death. However, if the coverage is of the total
and permanent form they generally exclude cases where death
was due to an acute illness as such an illness would not as a rule
be covered by the policy.

Under the older forms of policy, where the insured was not
entitled to any benefit unless he was permanently disabled, many
companies have a rule under which, in doubtful cases, they pre­
sume disability permanent during continuous total disability
which has existed for six, nine or twelve months. Under policies
with the three months' waiting period, there may arise the ques­
tion of permanency but, where the evidence does not show that
the disability will be permanent, the policy settles the question
of presumably permanent disability in that it provides for pre­
sumption of permanency after continuous total disability for
three months.

In respect to the question of what is total disability the "rule
of reason11 is generally applied. This matter will be dealt with
more in detail under the heading of *1 Legal Decisions".
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CHAPTER XI

LEGAL DECISIONS

The questions which would be put before a law court for
decision would depend largely upon the type of the disability
clause. If the clause provided, for granting the benefits in event
of total and permanent disability, the questions for adjudication
would be distinctly different from those under a policy provid­
ing for the assumption of permanent disability after four months
of total disabili切, Again, a policy which provided for paying
the disability benefits after receipt of proof would have more
questions raised than one under which the benefits were payable
from the beginning of disability. Under the former, claim
would be made that the company should in equity date back the
benefits as the insured had been too ill to make the claim or was
unaware of the provision in his policy until many months after
the disability had begun. The cases for judicial decision would
also involve questions regarding benefits not claimed until after
recovery because, according to the terms of policies in general,
all claims for disability benefits must be made while the insured
is totally disabled. An 如sured might hope for success in hav­
ing the disability benefits paid, despite the terms of the contract,
if a sympathetic jury were to consider the case.

The student should bear in mind that questions of law are
decided by a judge, while questions of fact are usually settled
by a jury； also that it is customary to take the interpretation
which is least favorable to the party which drew up the contract
if it proved to be ambiguous. Furthermore, policies are subject
to interpretation by forty-eight separate and independent juris­
dictions in the United States, as the courts of one state are not
bound by the decisions of courts in any other state. Even the
decisions in one state do not necessarily create precedents in that
state for a particular case, due to lack of uniformity in the
language of the policies, not only between the contracts of differ­
ent companies, but between those of the same company.

It is evident that there would be more difference of opinion
with regard to disability than to death, and that therefore there 
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would be proportionately more claims for disability submitted
to judicial tribunals than those for life insurance. In the experi­
ence of a large company which approved claims for disability
under about 9,000 policies covering about 6,500 lives in the year
1929 there were 50 disability suits started during that year.
These were all cases in which the claim was based on the merits
of the disability, and not those involving rescission of the policy
due to fraudulent statements. Of the 50 cases 35 have since
been settled without any court action. In most of these cases
additional information had been furnished which enabled the
claimants and the company to arrive at a satisfactory settlement.
Of the remaining 15 cases, 3 were pending at the end of 1931,
7 had been won by the company and 5 had been lost. This
makes a total of 12 claims which had been actually brought
before the courts for decision, which is 1 in 500 cases, approxi­
mately. In the cases which had been lost, the sympathy of the
jury rather than the merits of the claim seem to have prevailed.

The great majority of the cases of disability which have ap­
peared before the courts, have been in connection with health
and accident policies, or with disability policies of casualty com­
panies. In the early days of disability benefits the principal
question was whether or not the insured was permanently dis­
abled, as these policies provided for benefits only in the event
of total and permanent disability. With the change to the
clause providing for the presumption of permanent disability
after three or four months of total disability, the principal ques­
tion to be considered is whether or not the disability is total.
To what extent, for example, is a farmer with a broken hip in­
capable of carrying on his work ? If his usual occupation is to
carry on all the work of his own farm, is he totally disabled
when he has so far recovered as to be able to do a few of the
duties, such as milking the cows, or feeding the chickens ? If he
works largely in a supervisory capacity and is able to drive
around the farm in a buggy, giving instructions, is he totally
disabled ? Again, where a spinster has taken a policy when she
was engaged in teaching, and on marriage engages in house­
work, to what extent may she do her household duties, in the case
of a nervous breakdown, and still be considered totally disabled ?

Before taking up any of the decisions, it may be well to state 
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that the courts frequently apply the *1 rule of reason". It has
been held that the insured is disabled within the intent of the
policy if he is so disabled as to be prevented from doing the
important duties of his occupation or is unable to do practically
all the material acts necessary. If he should be so disabled that
he cannot carry on his own occupation, he is not debarred from
applying for these benefits although capable of engaging in
another occupation for which he has neither training nor apti­
tude. If common care and prudence indicate that the insured
should stop work, as to continue would be to the detriment of
his health, he should be considered totally disabled. He must
not be expected to do his duties with *1 great pain or incon-
venieiice". The Urule of reason" which the courts have applied
in determining what is total disability, is the one which is
generally in force in deciding claims in the offices of the life
insurance companies. Accordingly, where there is a difference
of opinion and the companies decide to submit the matter to the
courts, it is due to the conviction that the insured is not equi­
tably entitled to the benefits claimed.

Equally strong decisions in favor of, or against, the insurance
companies1 point of view may be found upon practically every
question involved in the settlement of claims for disability bene­
fits. The following paragraphs briefly discuss the principal
causes of differences of opinion connected with disability claims,
aside from those based upon fraud or misrepresentation in
securing the policy or a reinstatement thereof.

Total Disability

Whether or not an insured is totally disabled so as to be
entitled to benefits under the disability provision contained in a
life insurance policy is a question which the jury is occasionally
called upon to decide. The law as laid down by the judges in
instructing the juries has usually been based upon precedents
involving health and accident policies.

Reference to typical decisions will now be made, as they
appear at the end of this chapter. The courts construe the policy
provisions in the insured favor whenever possible, and have
generally held that, in order to be entitled to benefits, the
insured need not be unable to do any work, but that, if he is 
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prevented from performing a substantial part of his duties,
the benefits should be allowed (Case 1). A few courts have
ruled that the insured need only be so disabled as to be pre­
vented from following the occupation in which he was engaged
at the time disability began (Case 2) ； others have ruled that the
word ''occupation", in the expression "prevent him from en­
gaging in any occupation", means one which the insured might
reasonably be expected to fill considering his education, train­
ing and general adaptability (Case 3). The courts of certain
states have interpreted the clauses strictly and have insisted that
the insured must be so disabled as to be unable to follow any
occupation, in order to receive the benefits (Case 4). Some cases
may be noted where the courts have held that where the disabil­
ity is such that ordinary care and prudence would require cessa­
tion of business for a time sufficiently long to effect a cure, the
insured should be considered totally disabled (Case 5).

Permanent Disability

With the extension of clauses providing for "presumably
permanent" disability after total disability has existed for a
stipulated period of time, the question as to whether or not a
total disability may prove permanent becomes less important.
The great expansion of disability coverage has taken place since
the introduction of such "presumptive'' clauses, so that in prac­
tice it becomes necessary in the large majority of cases to deter­
mine the duration of total disability.

Under the early policies providing benefits in event of total
and permanent disability only, cases sometimes arise where the
disability claimed is obviously of a temporary nature, and the
company accordingly contests the claim. The decisions in the
courts of the different states are at variance. The New York
courts, for example, have held that the disability in such cases
must be a permanent one (Case 6), while the courts in some
other states have required benefits to be paid, even though it was
evident that the disability was not of a permanent nature
(Case 7). The courts explain their interpretation of the con­
tract by laying particular emphasis upon the provisions for
termination of benefits in event of recovery, which fact, in the
opinion of the courts, proves that the word "permanent" did 
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not necessarily apply to a disability which would last for the
remainder of life.

Proof of Disability—Effective Date of Payments

Although policies issued in many companies during the past
few years have provided for retroactive payments, the clauses
generally in use prior to 1926 specified that the benefits would
begin "upon receipt of proof . . . before default in payment of
premium . . . etc." An examination of the cases submitted to
courts as to the effective date of payments under the latter type
of policies indicates two well defined lines of decisions. The
courts of some states have held that the benefits under such a
clause did not begin to accrue until after proof of disability had
been furnished (Case 8). The courts of other states have held
exactly the opposite view, and have decided that benefits accrue
from the beginning of total disability (Case 9). In some of
the cases decided, the latter view appeared to be so directly con­
tradictory to the clearly stated policy conditions that it is diffi­
cult to understand the conclusions reached in favor of the
insured, except on the assumption that the decision was based
upon precedents established after consideration of other forms
of policies, which involved conditions differing from those found
in the usual total and permanent disability clauses of life insur­
ance policies.

Discontinuance of Disability Benefits upon Recovery of Insured

The disability clauses of life insurance policies provide for the
payment of disabili切 benefits 11 during the continuance of total
disability" and specifically state that the benefits will eease when
the insured is no longer disabled. Where a company, after
having admitted that the insured was disabled and after paying
benefits, learns that the insured is no longer disabled and accord­
ingly discontinues payments, the company has been held to bear
the burden of proving that the insured is no longer entitled
to the benefits, if it has not made demand upon the insured for
presentation of proof of continued disability (Case 10). On the
other hand, if the company has demanded proof and the evi­
dence discloses the termination of the total disability, the burden 
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of proof has been held to be on the insured to show that such
evidence is incorrect (Case 11).

Default in Premium Payment "While Disabled

Several cases may be noted where the insured, while disabled,
allowed the policy to lapse. After the death of the insured, the
beneficiaries sought to obtain the face of the life insurance and
were upheld in their contentions, the courts ruling that the dis­
ability excused failure to file the necessary proof of claim, and
consequently the policies were not to be considered as having
lapsed (Case 12). Other states have ruled to the contrary on
the same question, and have not held the company liable in such
a case (Case 13).

Claims Delayed Until After Recovery

Occasionally it happens that a person who has been totally-
disabled for a period sufficiently long to entitle him to disability
benefits, delays presenting his claim to the company until after
total disability has ceased to exist. The company may then
deny his right to the presumption of permanent disability, as he
is no longer disabled, and suits have arisen for benefits in
such cases. The weight of opinion appears to be to the effect
that the insured is not entitled to such benefits under the usual
total and permanent or presumably permanent disability clause
of a life insurance contract (Case 14), and further that ignor­
ance under such conditions does not excuse failure to comply
with the terms of the policy.

Claims for Disability Benefits After Death

In drafting the provisions for total and permanent disability
the companies did not intend to pay such benefits where an
insured died following an acute illness which would not normally
have resulted in permanent disability. However, in one or two
cases submitted for court decision the question arose regarding
the waiver of a premium which happened to fall due during such
short illness, and a court ruled, in effect, that death was proof
of permanent disability (Case 12), but other courts have re­
quired a strict compliance with the terms of the disability clause 
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calling for proof of disability during the insured's lifetime
(Case 15).

Insanity

The expression, "totally disabled by bodily injuries or
diseasewas decided by a court to include insanity (Case 16),
but this decision seemed wholly unnecessary, as the main point
was the rescission of the policy.

The question of whether or not insanity excuses the filing of
notice and proof is one in which there is a conflict of authority,
the courts in some states having ruled that it does furnish a
valid excuse (Case 17), and in other states that it does not (Case
13). The general practice of the companies is that, within a
limited period of time, insanity is a valid reason for failure to
file claim promptly.

Actions for Breach of Contract

A few cases have been brought before the courts where an
insured, whose claim to benefits has been rejected because the
company did not deem him to be totally and permanently dis­
abled within the meaning of the policy, has sought to obtain
judgment for an amount equal to the sum of all incurred income
payments and the present value of future payments for life,
claiming a breach of contract. In one of these cases, involving
an accident policy, the recovery sought was allowed (Case 18).
Cases may, however, be cited, where it was held that the denial
of benefits was based upon the policy contract, and did not con­
stitute a repudiation of it (Case 19).

Incontestability Clause

The law in many states provides that policies of life insurance
shall contain an 11 incontestability clause1 \ under the terms of
which the company is prevented from contesting payment for
any reason whatsoever after the insurance has been in force,
during the lifetime of the insured, for one or two years. Many
states expressly exempt the disability clause from the opera­
tion of this limit. On the other hand, at least one state (In­
diana) provides that the incontestability feature shall apply
to the disability clause.
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Where a company adds disability benefits to existing policies
by rider, some companies deem it desirable to have a separate
incontestability clause in the rider, bearing its date of issue,
and not that of the policy to which it is attached. In one case
it was held that the incontestability feature became effective at
the expiration of the contestable period of the parent policy
(Case 20). • -

Overpayment of Benefits

In practice, cases arise in which, through error or on account
of fraud, an insured is paid disability benefits for a period of
time during which, it subsequently develops, he was not entitled
to these benefits. In such cases the courts have held that the
company is entitled to recover the amount overpaid (Cases
21-22).

General Remarks

The differences of opinion by the various courts should not be
taken as proof that they constitute great difficulties in handling
disability claims. The rules of the companies are generally
based on the most liberal interpretations of the various court
decisions unless they constitute an injustice to the insurance
companies. Some of the inconsistent or apparently unfair de­
cisions were rendered by courts of minor importance, and if the
cases had been appealed, the appeal would probably have re­
sulted in a reversal of the verdict of the Lower Court. The
decision of the courts in the state in which the insured resides
must be considered in dealing with claims, but, if less liberal
than the rules adopted by the company, may be ignored. Where
they are more liberal than the company *s  general rule, then the
company has the option of allowing the claim in that state, or of
refusing to pay in the hope that the previous decision will be
overruled. In most cases the insured, or his lawyer, is willing
to accept a fair decision by the company irrespective of what
the Lower Courts in his state may have decided.

The standard provisions which became effective on the 1st
of July, 1930 in many states, will result in new questions being
submitted for judicial decisions. As these provisions were pre­
pared with a knowledge of the various court decisions and with
a view to lessening differences of opinion between the claimant 
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and the company, it is hoped that the small percentage of cases
submitted heretofore for court decision will be still less in the
future. The student will find it instructive to read the standard
provisions (Appendix C), bearing in mind the various points
discussed in this chapter.

Digest of Typical Decisions

Case 1. Fitzgerald vs. Globe Indemnity Co., District Court of
Appeals, 3rd District, California, 258 Pac. 458 (1927), where
the Court said:

"The weight of authority supports the view that provisions
in accident policies for indemnity in the event the insured is
totally or wholly disabled do not require that the accident shall
render the insured absolutely helpless, but such provisions are
construed as meaning such a disability as renders him unable to
perform the substantial and material acts of his business or
occupation in the usual and customary way."

Case. 2. Fogleson vs. Modern Brotherhood of America, Kansas
City (Mo.) Court of Appeals, 97 S. W. 240 (1906), in which
the Court said:

“The language of the policy, 4permanent and total disability
of said member, which renders him unable to carry on or con­
duct any vocation or calling,1 the vocation of the insured not
being designated should be construed as meaning, if anything,
the vocation or calling in which he might be following at the
time he became disabled, and not any vocation whatever which
he might be able to follow after he had been disabled."

Case 3. Carson vs. New York Life Insurance Company, Su­
preme Court of Minnesota, 203 N. W. 209 (1925), in which it
was stated:

"The intention was to provide an income as a substitute, in a
measure, for the earnings in an occupation he was capable of
filling, but which the disability prevents him from engaging in.
Any other occupation for this insured, an ordinary farmer and
telephone repair man, could not reasonably be said to include
that of a highly specialized scientist, the work of which the
physical disability may not prevent his doing, but in which he
can never hope to engage because of lack of mental qualification
and training. It must mean any occupation similar to that in
which he had ordinarily been engaged, or for which he may be
capable of fitting himself within a reasonable time. If the dis­
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ability prevents the insured from performing the essential parts
of such an occupation with substantial continuity, it should
entitle to the income payment promised."

Case 4. Starling vs. Supreme Council Royal Templars of
Temperance, Supreme Court of Michigan, 66 N. W. 340 (1896),
from which we quote:

"The fact that a man may carry a bucket of coal, or may
carry a stick of wood, or perhaps may run a lawn mower over
a lawn, will not, in itself, necessarily show that he is competent
to follow an avocation. The fact that a man may work for a few
moments, even though, perhaps, he may work for a few months,
will not, necessarily—it is not conclusive evidence that he can
follow some avocation. But, if you find that he can perform
some kind of employment,—if you find, as suggested by the
counsel in this case, that he could keep a newspaper stand, or a
peanut stand, or could do any work, or follow any line of em­
ployment, why, then, gentlemen of the jury, under those cir­
cumstances, he would not be entitled to recover."

And also：

Lee vs. New York Life Insurance Company, Supreme Court of
North Carolina, 125 S. E. 186 (1924), from which we quote
the instructions to the jury in the Lower Court, which were
approved by the Supreme Court:

"Now, you will want to know what is meant by the language
in the contract 'wholly incapacitated and thereby permanently
and continuously prevented from engaging in any avocation
whatsoever for remuneration or profit.1 It does not mean merely
that this disability may incapacitate him from pursuing his
usual avocation, from working on his farm with his hands, but
that it must incapacitate him from engaging in any avocation
for remuneration or profit.

“Our courts hold that the act shall be in force as it reads and
that the insured cannot recover because totally disabled for his
own trade or business, if he retains health, strength, and physical
ability sufficient for the pursuance of other avocations by which
he might engage for profit or remuneration.

"It would not be necessary that the business in which he en­
gages should actually be profitable or remunerative and he would
have to take the risk that all men take in things of that sort, and
the test would not be whether he could have actually made a
profit, if it was such a business that he was able to engage in it in
the expectation of profit or remuneration.”
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Case 5. Brown vs, Missouri State Life, Supreme Court of
South Carolina, 134 S. E. 224 (1926), in which the Court said：

“The rule prevailing in most jurisdictions is that the * total
disability1 contemplated by an accident insurance policy does
not mean, as its literal construction would require, a state of
absolute helplessness which can result only from loss of reason,
since, as long as one is in full possession of his mental faculties,
he is capable of transacting some part of his business, whatever
it may be, although he is incapable of physical action. On the
contrary, these Courts, giving consideration to the object of the
contract, hold that the * total disabilityJ contemplated by the
agreement is inability to do substantially all of the material acts
necessary to the prosecution of the insured business or occu­
pation, in substantially his customary and usual manner.

“If the prosecution of the business required insured to do
several acts and perform several kinds of labor, and he is able
to do and perform only one, he is as effectually disabled from
performing his business as if he were unable to do anything
required to be done, and while remaining in that condition, he
suffers loss of time in the business of his occupation. Nor does
the provision contemplate absolute physical disability to tran­
sact any kind of business pertaining to one's occupation, but it is
sufficient if his injuries are such that common care and pru­
dence require him to desist from transacting any such business
in order to effect a cure.1 f

Case 6. Ginell vs. The Prudential Insurance Company of
America, Court of Appeals of N. Y., 237 N. Y. 554 (1923).
The provision in the policy used the expressions " permanent
disability}f and upermanently disabled" without defining the
word "permanent”. The insured was disabled from January 6,
1921 to May 10, 1922, from pleurisy followed by tuberculosis.
On February 1, 1921, proof of disability was offered and claim
was rejected. The case came before the Court after the recovery
of the insured. In the Trial Court and the Appellate Division it
was held that this seventeen months1 disability was permanent
disability but there was a strong dissenting opinion in the
Appellate Division. This dissenting opinion (205 N. Y. App.
Div. 494) is in part as follows：

"The payment is not dependent upon actual total permanent
disability but on proof of such ； and it is no uncommon experi­
ence that that is established by proof to be a fact which in truth
was never a fact. • • • If the word 'permanent' in the policy has 
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any natural meaning at all there was no proof furnished of a
total permanent disability. Each doctor said plaintiff would
recover, and one of the physicians named the time about one
year with accuracy ； the other named a longer period.11

Elsewhere this opinion also stated that the construction ap­
proved by the majority of the Court gives no natural meaning
to the word "permanent".

The Court of Appeals reversed the Appellate Division, and
adopted as its opinion the dissenting opinion from which quo­
tation was made above.

Case 7. Wenstrom vs. Aetna Life Ins. Co., Supreme Court of
North Dakota, 215 N. W. 93 (1927). The insured had been
totally disabled for some time due to a series of accidents, in
the course of which three ribs and both legs were broken. The
Court said:

“•费• The policy continues:
‘‘ 'And if such disability was sustained before the insured

attained the age of 60 years, the company will pay to the life
beneficiary the sum of ten dollars for each thousand of the sum
insured and will pay the same sum on the same day of every
month thereafter during the lifetime and during such disability
of the insured.f

"What is the meaning of this phrase, £during the lifetime,
and during such disability of the insured1 ? If the disability
must be incurable and continue during the life of the insured,
it would be sufficient to say that the same sum would be paid on
the same day of every month during the lifetime of the insured.
Is not this provision in the policy the same as if the contract
said, will pay the same sum on the same day of every month dur­
ing the lifetime of the insured, or as long as he is disabled ? We
must assume that the phrase, 4 and during such disability of in­
sured, 1 means something, and if it means anything it means that
the amount will be paid during such disability, whether it be for
life, for years, or for months, and it would seem that it is placed
there to cut off the indemnity in ease the insured recovers. It is
settled law that in construing insurance policies the language of
the entire policy must be considered, and when capable of two
constructions the most favorable to the insured must be given.
Under this rule we are of the opinion that the words, 4 and
during such disability of the insured,1 qualifies the preceding
language in that paragraph so as to permit a recovery when the
disability is curable, but the indemnity ceases if the insured
recovers. From this construction it follows that the insured is 
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entitled to the indemnity during the entire period of his
disability.”

Case 8. Courson vs. New York Life Insurance Company,
Supreme Court of Pennsylvania, 145 Atl. 530 (1929), in which
the Court held that where insured had furnished no proof of
claim, he was not entitled to recover premiums paid over a
course of years, during which period he was in fact totally and
permanently disabled.

See also Jones vs. New York Life, Supreme Court of Wash­
ington, 290 Pac. 333 (1930), and Peoria Life Insurance Com­
pany vs. Bergholm et al., Circuit Court of Appeals, 5th Circuit,
50 Fed. (2nd) 67 (1931).

Case 9. Missouri State Life vs. Le Fevre, Court of Civil
Appeals of Texas, 10 S. W. (2nd) 267 (1928), as summarized in
Legal Bulletin (American Life Convention):

u Company contended that policy had lapsed by reason of non­
payment of premium due March 8, 1927 prior to insured *s  death
on June 6,1927. Company further contended that insured had
not been in sound health when the policy was delivered to him
and that he had misrepresented his previous condition of health.
The Trial Court in response to special issues found that insured
was in sound health when the policy was delivered; that insured
was totally incapacitated from bodily infirmities from February
20, 1927 to the date of his death ； that he had made no false
representations as to material matters in his application. The
evidence disclosed, that insured from February 20, 1927 was
totally disabled by an attack of typhoid fever; that he there­
after grew worse and died on June 6, 1927. The policy con-
tamed a total and permanent disability provision, which pro­
vided for waiver of premiums, same to be effective 'only upon
receipt at the company *s  home office while no premium is in
default of due proof of existing total and permanent disability.1
No notice of disability was given the company prior to insured
death. Beneficiary contended that under the facts of the case,
the making of such proof was impossible, and that all that was
required was to furnish same within a reasonable time after it
could be made.

11 Held: (1) The effect of insurerobligation to the insured
upon a sufficient consideration, was, if he became totally and
permanently disabled, to allow him a sick benefit to the amount
of the premiums thereafter accruing, and in lieu of paying the
same to insured, to apply same to the premiums accruing on his 
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life insurance. The evident purpose of the disability provision
was to preserve the insurance in the event the insured, on
account of disability, became unable to pay the premiums, and
said provision should be construed so as to effectuate this inten­
tion. (2) The stipulation as to the time within which notice or
proof of disability should be given is not necessarily to be lit­
erally complied with. (3) Where failure to give prompt notice
of such disability has been prevented or rendered impossible by
the nature of the situation, this would furnish a sufficient
legal excuse for delay in giving the stipulated notice. (4) The
time of making the proof of disability was not of the essence of
the contract. (5) No duty rested upon anyone to make the proof
until a reasonable time after same could be made, and bene­
ficiary offer to make such proof on June 17, 1927 after in­
sured ,s death was within a reasonable time after same could be
made. (6) Since beneficiary pleaded the policy provision which
stated that disability benefits would be effective only upon
receipt of due proof of existing total and permanent disability
while no premium was in default, but failed to allege that such
proof of disability was furnished and failed to allege any excuse
for this failure to furnish due proof as required, the petition
was fatally defective. The Trial Court's action in overruling
insurer special exception to this question was in error and
requires a reversal of the case. (7) Where the evidence dis­
closed that insured had been suffering from a swelling of the
neck, and insured had stated in his application that he had
undergone a tonsillectomy operation, his failure to mention the
fact that X-ray treatments had been taken for his neck swelling
did not constitute a false statement. Judgment of Trial Court in
favor of beneficiary reversed. Dissenting opinion "by Barcus,
Associate Justice, who considers that the Court should not make
a contract for the parties; that the only construction of the con­
tract is that insured is relieved of payment of premiums only
when he has strictly complied with the conditions precedent, and
that proof of total disability must be furnished the insurer
before the premium actually becomes due. In his judgment the
cause should be reversed and judgment rendered for insurer.”

Case 10. Beasley vs. Pacific Mutual, Supreme Court of Ten­
nessee, 13 S. W. (2nd) 330 (1929), as summarized in Legal
Bulletin (American Life Convention):

"Insured had previously sued company and secured judgment
for total and permanent disability benefits. After a course of
time company discontinued such payments, and this suit is for
back payments alleged to be due. Policy provided that insured
might be required at least once each year to provide satisfactory
proof of continuance of disability.
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llHeld: (1) The burden was upon the insurance company to
allege and prove that it had made request for satisfactory proof
of disability and that the insured had not complied therewith.
(2) The former judgment established the total and permanent
disability of insured, and it was not incumbent upon him in
suit for subsequent payments due to prove that his disability
still existed. Decree overruling demurrer affirmed and case
remanded.n

Case 11. Fields vs. Equitable Life Assurance Society, Su­
preme Court of North Carolina, 141 S. E. 743 (1928), as sum­
marized in Legal Bulletin (American Life Convention):

u Policy provided that if insured became physically incapaci­
tated to such extent that he would be wholly and presumably
permanently unable to engage in any occupation or perform
any work for compensation of financial value, company would
waive payment of further premiums and pay a monthly dis­
ability benefit. In Marell, 1922, insured became sick and filed
claim for disability benefits payable under the policy. Insurer
allowed such claim and made payments beginning December 6,
1922, and terminating May 9, 1923. In April, 1923, a blank
form, designated as proof of continuance of disability, was
filled out by insured's attending physician, in which the doctor
indicated that insured was able to perform light work on farm
and that he was not permanently disabled. Company thereupon
declined to make further payment and restored policy to a pre­
mium paying basis. Insured insisted that the doctor's state­
ment that he was not permanently disabled was not a correct
statement of the true facts, and at the trial, insured attending
physician testified that when he used the term 1 not permanently
disabled/ he meant that insured was not confined to his bed.

l^Held: (1) The proofs of loss, though not conclusive, are
prinia facie true as against him. The burden was upon the
plaintiff to show that the statement made in the proofs o£ loss
was erroneous in fact. The plaintiff having filed them, has
vouched for their truth. He must show mistake. (2) Company Js
contention that the proof of loss itself contained evidence avoid­
ing liability cannot be sustained, although same could be avail­
able as a defense to an action on the policy, since the question of
permanent disability was for the jury. Judgment of non-suit
against insured reversed."

Case 12. Minnesota Mutual Life vs. Marshall, Circuit Court
of Appeals, 8th Circuit, 29 Fed. (2nd) 977 (1928), as sum­
marized in Legal Bulletin (American Life Convention):
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M Policy dated October 14, 1925, provided for a grace period
of one month. The second premium, due October 14, 1926,
was not paid. Insured died November 29, 1926. Evidence dis­
closed that on the morning of November 16th, insured came to
father's house from his home in the country in a sick con­
dition and that afternoon was operated on for appendicitis.
The operating surgeon testified that insured appendix had
bursted and that he was suffering from peritonitis from which
he died. His opinion was that insured had been suffering
from appendicitis for several days prior to the date of his
operation ； that on account thereof he had been disabled and
prevented from performing his ordinary duties. Policy pro­
vided that if insured became totally and permanently disabled
and * shall furnish satisfactory proof thereof, the company will
waive the payment of premiums thereafter becoming due.' The
question which is raised is whether the provision of the policy
required waiver of payment of premium which became due
October 14, 1926, merely because insured became totally and
permanently disabled during the grace period. No notice of
disability was given the company and it contended that the evi­
dence was insufficient to sustain the jury finding that insured
was disabled before the expiration of the grace period.

fiHeld: (1) The decisions are conflicting in the construction of
same or similar language as that here used. These decisions
establish doubt as to the construction and meaning of the pro­
visions which this Court is called upon to interpret. Where
contracts are prepared by insurer and there is doubt as to the
meaning of their provisions, they will be construed most favor­
ably to the insured. (2) The Court says： 'The right of insured
to have his premiums discontinued during disability is one that
he paid for. To make its operation depend upon the proof of
disability and not upon the time of disability itself, which was
the real thing that he was protecting himself against, renders
the provision of the policy under construction inoperative and
the right of no value? (3) If insured had died during the grace
period no question would be raised as to the right of his bene­
ficiary to recover. Insured fs policy should not be allowed to
forfeit where his disability occurred during the grace period,
and continued until his death. So long as insured was in good
standing and he became disabled, under the provisions of the
policy he had a right to protection. (4) A construction making
the disability benefits begin when proof of disability was made
is satisfactory where insured is living, but this provision, where
disability occurs near the due date of the premium and con­
tinues until death, is made worthless by holding that proof of
disability and not the disability itself makes it operative. Such
construction is harsh and unreasonable and should not be 
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adopted if the language used is susceptible of one more favorable
to insured. (5) The term * permanentlyJ is not used in its
ordinary meaning since the policy reserved the right to again
collect premiums should disability be removed. Length of time
is not the measure by which the permanent disability was to be
determined according to the provisions of the policy. A com­
plete disability, which extended over the date for the premium
payment or until the disability resulted in death, is such a
disability as would relieve from further payment of premiums.
Judgment for beneficiary affirmed."

Case 13. New England Mutual Life Insurance Co. vs.
Reynolds, Supreme Court of Alabama, 116 Sou. 151 (1928).
The insured in this case beyond any controversy became
insane prior to the due date of the premium that was not paid
and for which the policy lapsed. The contention was made
that, notwithstanding the wording of the policy, his total inca­
pacity to act in the matter excused the failure to file proofs of
disability prior to the default in the payment of the premium.
In relieving the company of liability the Court said:

“We are of opinion that furnishing proof of disability
to the insurer is made a condition precedent to the waiver of
premium payments under the supplemental agreement set out
in the special plea above. This agreement declares:
“'If the insured * * * shall furnish due proof to the company

at its home office * • • that he has become wholly disabled by
bodily injury or disease • • * the company will waive payment of
each premium as it thereafter becomes due during the continu­
ance of such disability?

• • •

“Dealing with the argument that the insured could not be
expected to make proof while mentally incapable of so doing,
let us look at this policy without the waiver clause. In that
event the actual payment of the premium. when due could
alone prevent a lapse of the policy. No sickness, insanity, or
disability of any kind would excuse payment as stipulated. The
law does not class such event as one rendering performance im­
possible, nor its requirement unreasonable. The insured, by
his contract, assumes the risk of any disability rendering it
impossible for him to make payment in person, and is thereby
warned to place the beneficiary or some next friend in position
to take care of his contract in such event. * * *

"Now, by the terms of the waiver agreement before us, the
insured may pay the premium or cause it to be paid, or may
avoid so doing by furnishing the proof of disability as stipu­
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lated. In case of insanity, the required proof could be furnished
by the beneficiary or next friend, just as the premium could be
paid.”

Case 14. Gottlieb vs. New York Life, Supreme Court of New
York, Appellate Term, First Department, 240 N. Y. S. 568
(1930), as summarized in Legal Bulletin (American Life Con­
vention) :

"Policy provided for disability compensation and waiver of
premiums upon proof of total and permanent disability, or
where such proof establishes 4 that the insured is, and for a
period of not less than three consecutive months immediately
preceding receipt of proof has been, totally disabled.1 Insured
offered proof of disability one year after the disability ceased.
Insured claimed that he was ignorant of the provision entitling
him to compensation.

(iHeld: (1) Insured offer of proof of disability one year after
the disability had ceased was not a compliance with the terms of
the policy. (2) InsuredJs ignorance of the provision entitling
him to compensation is no excuse for his failure to comply with
the terms of the contract. Judgment for insured reversed, with
costs, and complaint dismissed on merits."

See also Equitable Life Assurance Society of U. S. vs. De
Johnson, Supreme Court of Arizona, 286 Pac. 817 (1930).

Case 15. Yohalem vs. Columbian National Life, City Court
of New York, Trial Term, 240 N. Y. S. 666 (1930).

"The action is brought under a total permanent disability­
clause contained in a policy of life insurance for $10,000. The
policy was paid after the death of the insured. This action is
brought by the administratrix for an additional sum of $1,333.93
for premiums and benefits on the total and permanent disability
clause, for which a separate premium was paid. It is agreed by
the stipulation that the insured became ill on October 1, 1926,
and was unable to engage in any occupation for remuneration
or profit up to the date of his death on March 13, 1928. After
the death of the insured the plaintiff offered proof of total and
permanent disability, which defendant refused to receive be­
cause it was not notified of the disability prior to the date of
the death of the insured. No claim was made because of such
disability until after the death of the insured. The policy pro­
vides total and permanent disability benefits as follows: (A)
waiver of premiums； (B) annuity payments. These benefits
are predicated on due proof 'that he is and thereby will be' 
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permanently disabled and that such disability has existed for
sixty days prior to the furnishing of proof. The waiver of
premiums is to be by endorsement on the policy. The annuity
payments are to be made in monthly instalments, the first
monthly instalment is to be made six months after due proof of
total disability and subsequent payments monthly thereafter
during the continuance of total disability. Plaintiff contends
that the policy provision requiring notice and proof of disability
fixes the time of payment by defendant, so that no liability
accrued until such proof was made or waived; that late proof is
to be distinguished from failure of proof and that the courts are
disinclined to deprive the insured of the benefits of insurance
unless his default works a forfeiture by the definite language
of the policy. • • *

“The language of the insurance contract 'that he is and will
be' permanently disabled has reference to a condition present
during the lifetime of the insured. The provision in subdivision
(B) of the policy that the first instalment in monthly payments
shall be made six months after due proof of such total disability
accompanied by the policy for endorsement and subsequent pay­
ments monthly during the continuance of total disability clearly
negatives the claim that proof of disability supplied after death
entitles the claimant to recover. * * * Notice of disability and
endorsement of the waiver of premiums were substantial pro­
visions of the contract and became conditions precedent to
recovery. • • •

'：Nor can the two premiums of $251.30 be recovered in this
action under the waiver of premium clause. * * • The entire
structure of the contract negatives the idea of a self-operating
waiver in the event of total disability. Endorsement on the
policy was a condition precedent to such waiver, and the in­
sured was liable for the premium which became due before the
insurer was notified of total permanent disability. Judgment
for defendant, dismissing complaint., 1

Case 16. Old Colony Life vs. Julian, Supreme Court of
Arkansas, 299 S. W. 366 (1927).

Insurance <S=5 524—In insurers cross-complaint to recover
against life insurance company under disability provisions of
policy, insanity held to be disability due to bodily injury or
disease.

^Wliere, in life insurance company's suit to cancel policy,
the insured, by counter-claim, sought payment of the disability
compensation because of his insanity, held, that insanity came
within the disability provision of the policy which provided that 
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the total and permanent disability of the insured must be due to
bodily injuries or disease in order for him to recover compen­
sation therefor."

Case 17. Levan vs. Metropolitan Life Insurance Company,
Supreme Court of South Carolina, 136 S. E. 304 (1927), where
the insured was insane and lived more than a year after default
in payment of the premium, the Court said, in holding that
notice after the death of the insured was sufficient:

"The evident purpose of such a provision in the policy was
to preserve the insurance in the event the insured, on account of
disability, became unable to make the money to pay the pre­
miums ；and the clause should be construed so as to effectuate
this intention. Accordingly, where the insured was rendered
incapable of furnishing proofs of his disability by reason of
disability, then it must be presumed that the parties did not
intend by the language used to deprive the insured of the bene­
fits he was to receive.19

Case 18. Federal Life Insurance Company vs. Rascoe, Circuit
Court of Appeals, 6th Circuit, 12 Fed. (2nd) 693 (1926). The
insured took out an accident policy by the terms of which the
company agreed to pay the sum of $25.00 per week so long as
she suffered total disability from accidental injuries sustained
while a passenger on a common carrier. The insured had an
accident while riding on a common carrier and submitted proofs
to the company. The company made a number of payments to
the insured under the policy and then refused to make any fur­
ther payments. Insured then brought this suit for the monthly
instalments which were then due and for those to become due,
during the remainder of her life. The insured pleaded that
the company repudiated the entire contract, but the form that
the repudiation took does not appear in the opinion. The policy
provided that if the insured was disabled for more than thirty
days that she should furnish the company each thirty days with
a report in writing of her attending physician or surgeon fully
stating her condition and the probable duration of the disa­
bility. The Court permitted recovery of the past due instal­
ments and also the present value of the instalments which
would become due in the future throughout insured life ex­
pectancy. A dissenting judge wrote:
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uIn my judgment this case illustrates the evils of laxity in
permitting a premature recovery. In such a case as this (as
facts often are, though possibly not in this case) plaintiff in a
year or two may recover entirely or (if the ease is as bad as
here claimed) is very likely not to live long. In either case the
true liability is for a short term ； but the recovery has been upon
the basis of the full expectation of life of a healthy person,—
though no error in this respect was duly saved."

Case 19. Indiana Life Endowment Company vs. Reed, Ap­
pellate Court of Indiana, 103 N. E. 77 (1913). This case in­
volved a life policy with a total disability provision payable in
instalments.

14 Insured lost his left arm and claimed total disability. The
company replied that this didn't totally disable the insured
within the terms of the contract and refused to pay the instal­
ment claimed to be due. Suit at once was brought to recover on
the theory that the contract had been repudiated. The Court
held that the denial of liability was based on the contract and
was not a repudiation of it. There was a clear dictum that if
there had been an unequivocal repudiation of the policy that
future damages would have been recoverable."

See also Howard vs. Benefit Assn, of Railway Employees,
Court of Appeals of Kentucky, 39 S. W. (2nd) 657 (1931).

Case 20. Wamboldt vs. Reserve Loan Life Insurance Com­
pany, Supreme Court of North Carolina, 131 S. E. 395 (1926).

ilInsurance400—Supplemental contracts attached to
policies held subject to incontestable clause in policies, and de­
fenses not available in action on policies not available on sicpple-
•mental contracts.

"Where supplemental contracts attached to policies recited
that they were component parts of such policies and bore same
dates as policies, such supplemental contracts were subject to
incontestable clause contained in policies, and supplemental con­
tracts became effective from dates appearing in them and not
from date on which they were attached to policies, and no de­
fense was available to insured on the supplemental contracts
which was not available in action on policies/J

Case 21. Couper vs. Metropolitan Life, Supreme Court of
Michigan, 230 N. W. 929 (1930). Policy provided that insurer's
liability could not extend more than six months prior to date
of proof. By a mistake on the part of an employee, insurer 
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made payment for disability extending from twenty months
before date of proof, and, on learning error, sought to recover
overpayment. According to Legal Bulletin (American Life
Convention), the Court held that：

*4 Payment, though voluntary, may, if made under mistake of
material fact, be recovered, though mistake is due to lack of
investigation, 'Waiver' is the intentional relinquishment of
known right, and implies an election to forego some known
advantage, inducing belief of intention to waive. The policy
provision limiting recovery for disability benefits to six months
before proof was not waived by the mistaken payment of an
excessive amount, where facts negative any intention to waive
such provisions, especially where such payments included pay­
ments for a period prior to commencement of insured's disa­
bility. Judgment for insured reversed.''

Case 22. Peoria Life vs. Smith, Federal District Court, East­
ern District of Michigan, 47 Fed. (2nd) 279 (1931). The policy
provided that disability must be due '' to disease occurring while
the policy is in full force". The period of contestability had
elapsed, but the insurer, after having paid disability benefits,
learned that the insured disability was due to tuberculosis
which commenced before the policy was issued. The Court de­
creed that insurer should recover the disability benefits paid and
the premium waived.
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CHAPTER XII.

METHODS OF ACCOUNTING *

Disability benefits affect a life insurance company's account­
ing in a number of ways. Bookkeeping entries must be made
to cover the disability premium income, the premiums waived on
disability, and the disbursements on claims. A system of ac­
counting is also necessary in connection with some of the reserve
items and in the ascertainment of the profit or loss as required
by the Gain and Loss Exhibit.

Premium Income—Waiver of Premiums

In the majority of companies the practice is to state on the
Rrst page of the policy the total premium for life insurance,
disability and double indemnity. There also appear in the pol­
icy, or in the riders attached thereto, the premiums for each of
these forms of coverage. The premium notice sent to the in­
sured shows the total premium for the policy and the cashier
at the branch office or agency records such premium in his books.
The company is required, however, to show separately in its
annual statement the premium income for each iype of protec­
tion and such information is also necessary in determining its
gain or loss. The company's total premium income may be
separated into its component parts by treating each individual
case, which may be done either at the branch offices by the
cashiers or at the home office by means of perforated cards.
On account of the labor thus involved, some companies deter-
mine at the end of the year the disability premium income by
methods of approximation which give reliable results.

The company's premium income is also affected by premiums
waived. If any premiums have been waived during the year
under disability claims, the life insurance premiums thus waived
should be included in the premium income and charged to Pre-
miums Waived. Accordingly, a record should be kept of all
premiums waived during the year, whether net or gross. Where

* TJie student may find it easier to understand the discussion of
disability accounting methods if he first reads the demonstration
given on page 181.
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the net premium is waived, the gross premiums are sometimes
used in such a record and the corresponding net premiums deter­
mined by applying a ratio to the total for the year.

The fundamental principle in the accounting is to charge to
the account pertaining to a certain form of coverage all the
benefits granted for which that form of coverage is responsible.
It has been found desirable in practice, however, to make some
calculations and adjustments by approximate methods at the
expense, occasionally, of theoretical accuracy. It should be
noted, however, that approximations used in determining some
of the items involved in the disability premium income, the
waiver of premiums and the double indemnity premium income
do not affect the total net income of the company. The total
premium income received is a definitely ascertained quantity and
it is only in the analysis of it for special groups that approxima­
tions are sometimes made.

The foregoing references to the waiver of premiums apply to
the usual type in which the face amount of insurance is not
reduced by the amount of premiums waived. The modified type
of waiver issued under older forms and usually granted under
disabilities occurring after age 60 or 65, requires special treat­
ment. The face amount is, as a rule, reduced by the amount of
the premiums waived. Therefore, where the original premhun
for the contract, less the disability extra, is waived each year,
reducing the face by a like amount, the benefit is equivalent to
a loan without interest for the amount of premiums waived. As
this is analogous to the instalment benefit which reduces the
face amount of insurance, the theoretical considerations pre­
sented below as applicable to the latter may also be taken as
applicable to the former. In practice, this modified waiver is
treated the same as other waiver benefits. Under many contracts
containing a modified waiver benefit for disabilities occurring
after age 60 or 65 provision was made that the amount of pre­
mium waived each year after the first would be reduced in pro­
portion to the decrease in the face amount through the waiver of
previous premiums. A similar proportionate decrease was made
in surrender values, dividends, etc. Where this benefit is granted
the insured receives an additional benefit over and above the loan
interest on the amount of premiums waived as the face amount
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is reduced for premiums waived after the first, not by the
amount of the full premium, but by the proportionately re­
duced premium. Theoretically, different accounting methods
may apply to this form of modified waiver of premium benefit
but even under this form the usual practice is to use the account­
ing methods applicable to other waiver benefits.

Income and instalment benefits are always accompanied by
a waiver of premium benefit except in one year renewable term
contracts, such as issued under group insurance. Since the
accounting methods outlined above as applicable to waiver of
premium benefits are equally applicable to the waiver of pre­
mium portion of benefits which grant income or instalment pay­
ments in event of disability, no specific mention of the account­
ing methods pertaining to such waiver portion will be necessary,.
as a rule, in the presentation under the next heading.

Income and Instalment Payments

Income payments. Income payments which do not reduce the
face amount present no difficulty. They appear as disability
income disbursements in the annual statement. In bookkeeping
phraseology these amounts are debited to Disability Income Pay­
ments and credited to Cash. Some companies, instead of debit­
ing the premiums waived and the income payments made as they
fall due, prefer to make a single entry at disability, debiting the
present value of premiums and income payments on a disabled
life basis to Premiums Waived and Disability Income Payments
respectively, the corresponding credits being to Renewal Pre­
miums (occasionally part to First Year Premiums and part to
Renewal Premiums) and Supplementary Contracts involving
Life Contingencies. The argument in favor of this treatment is
that the entire disability claim loss is charged to the Premiums
Waived and to the Disability Income Payments accounts in the
year in which the claim occurs. The principal objection urged
against this method is that it does not charge Disability Claims
with the true cost of the benefit. If the amount transferred at
disability overstates the actual value of the benefits, the Supple­
mentary Contracts account will show a profit and if there is an
understatement, it will show a loss ； this profit or loss should be
merged with the total profit or loss in the disability account.
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Incidentally this method may call for reversal entries when the
insured recovers. A further objection to this method is that the
company's income and disbursements are inflated through dupli­
cation of entries.

Instalment payments reducing face. We shall now consider
the instalment type under which the amount of insurance at
death is reduced on account of the disability instalment pay­
ments. The problem is to separate the various transactions into
their disability and life insurance parts. Obviously it would
not be correct to charge each instalment payment to disability
claims, then the balance of the face at death or maturity, if any,
as a death claim or a matured endowment. An understanding
of the fundamentals involved in the accounting under such types
of disability benefits may be best obtained by a consideration of
the methods used in the calculation of the premium (Part II,
Chapter VIII). It will be noticed that the disability benefit
provided under the instalment type is, in addition to the waiver
of premiums on the original face amount of the policy, merely
the interest on the instalments received. The accounting should
show how much is to be assessed against disability claims
and how much against the life insurance account. To accom­
plish this in the instalment type of benefit two new ledger
accounts may be introduced—Disability Loans and Disability
Loan Interest. As already mentioned, the payment of an instal­
ment is equivalent to granting a loan without interest. The
instalment payment accordingly represents only a change in the
form of the company's assets, in this case, from Cash to Dis­
ability Loans, so that it would not enter into the income and
disbursements of the annual statement. The interest on this
loan which the company foregoes is, however, a debit each year
to Disability Claims and a credit to Disability Loan Interest.
At death, or maturity the Death Claims or Matured Endow­
ments would be debited by the full amount of insurance, Dis­
ability Loans credited with the amount previously transferred
to that account and Cash credited with the balance of the face
amount, if any. In the ease of the modified premium waiver
benefit which reduces the sum insured by a constant amount each
year, the amount of premiums waived would be credited to
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Renewal Premiums and the assets of the company increased by
the corresponding debit to Disability Loans. The interest on
these loans would be debited each year to Disability Claims and
credited to Disability Loan Interest. At death or maturity
Death Claims or Matured Endowments would be debited with
the face amount, Disability Loans credited with the amount of
loans and Cash credited with the balance. In event of the in­
sured recovering from disability before all the instalments have
been paid, the policy is usually continued in force for the re­
duced amount of insurance. Disability loan interest on the
instalments paid and the waiver of premiums on the reduction
in the face amount should continue to be an annual charge to
the disability account until the maturity of the policy, and the
instalments paid should be treated as a disability loan until
such maturity. However, in order to close the disability entries,
we might credit the total reduction in the face amount, due to
instalments paid, to Disability Loans and debit to Surrender
Values the insurance reserve on such reduction in face amount
and make the balancing debit, if any, to Disability Claims.
Similar entries might also be made on the elimination of the
face amount during the insured *s  lifetime because of disability
benefits granted not only under this type of benefit, but also
under any type wherein the payments made or premiums waived
are considered as a policy loan which is to be deducted from the
face amount in any settlement thereunder. The student will
find a discussion of these accounting methods by J. S. Elston
in T. A. S. A., XXI, 134.

The instalment type of benefit has not been issued generally
in America for some time and has ceased to be an important
form. Since it usually is contained in a relatively small propor­
tion of the total amount of insurance with disability benefits,
many companies do not attempt an exact separation of the in­
stalment payments into their insurance and disability parts. One
method is to charge to Disability Claims the instalment payment
less the life insurance reserve. The reserve thus released would
be debited to Surrender Values and the amount of the instalment
credited to Cash. The amount of insurance reported in the
annual statement would be reduced by the amount of each instal­
ment paid. At death or maturity only the balance, if any, of
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the face amount would be charged to Death Claims or Matured
Endowments.

If a company used the Disability Loans and Disability Loan
Interest accounts the interest foregone by the company would
appear as an interest income item in the annual statement and
a question might arise with regard to its treatment in the United
States Federal Income Tax returns, which are based on the total
amount of interest and rents received. As interest is not actu­
ally received, the exclusion of it in determining the tax might
be permitted by the federal authorities. Such interest might
also be properly excluded in arriving at the company's earned
interest rate.

Income payments reducing face. Under the 1 i income re­
ducing face" type of benefit, payments made before the face
amount has been entirely reduced would be treated in the same
way as instalment payments which reduce the face, and those
made after the face amount has been entirely reduced, in the
same way as disability income payments which do not reduce
the face amount.

Maturity instalment benefit. There is another type of in­
stalment benefit which should be referred to, namely, the form
under which the commuted value of the instalment payments at
date of disability is equal to the face amount of insurance, hence
known as the <<maturity>, instalment benefit. On a 3%% inter­
est basis the annual instalment payable for 20 years certain is
$67.98 per $1,000 which, in practice, is usually taken as $68.
The amount payable at death on a disabled life under this type
would be equal to the commuted value of any unpaid instal­
ments. Since this is equivalent to paying the face amount of
insurance at date of disability, the value to the insured, exclu­
sive of the waiver of premiums, is equal to interest on the
$1,000 instead of interest on the instalments only as under
the instalment type previously discussed. The amount prop­
erly chargeable to Disability Claims would, therefore, be the
interest in advance on the face amount, which at 3%% on
$1,000 is $33.82. Of the first instalment payment ($68.00)
$33.82 would be charged to Disability Claims and $34.18 to
Disability Loans. In the second year the charge to Disability
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Claims would again be $33.82, but Disability Loans would be
debited not only with $34.18, but also with one year's interest
on the previous loan of $34.18, under which the company is
foregoing interest. In each succeeding year the Disability Loans
account would be similarly debited with $34.18, plus interest
on previous debits to that account. Disability Loan Interest
would be credited with these amounts of interest on previous
debits to the Disability Loan account. Each year Cash would
be credited with $68.00. In event of death, Death Claims would
be charged with $1,000. The credit entries—the commuted value
of future instalments to Cash and the part of instalments previ­
ously charged to Disability Loans, together with the interest
thereon, now a credit entry to that account—should amount to
$1,000. The amounts will differ slightly, due to instalments
being taken at $68.00 instead of $67.98. Numerical illustrations
of this accounting will be found in the paper by Mr. Elston,
already mentioned.

The maturity instalment type of disability benefit is issued
at the present time under group insurance contracts. Since
group insurance is usually on the one year renewable term plan,
the above accounting methods should be suitably modified. As
indicated in Chapter I, the disability benefit under such con­
tracts is equivalent to paying the face amount at disability. The
practice of one of the largest companies issuing group insurance
is to cancel the face amount of insurance in event of disability.
The mode of cancelation in the Policy Exhibit is by *4 Disabil-
ity". Each year the instalment payments are charged to Dis­
ability Claims. In event of death before all instalments are
paid, the account of Death Claims is charged with the commuted
value of unpaid instalments ； insurance to the same amount is
revived in the Policy Exhibit, then canceled by " Death'No
charge is made to Disability Claims on account of premiums
waived, as the insurance is assumed to be canceled in event of
disability. .

Assets and Liabilities

Disability benefits affect not only the company's income and
disbursements but also various items of assets and liabilities.

Among the assets shown by the companies are 11 Gross pre-
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miums due and unreported71 and ''Gross deferred premiums"
less loading. The gross premiums required for these items are
the full premiums including any for disability benefits. Al­
though the company is not expected to show separately the
amount of disability premiums due and unreported or deferred,
such amounts must be determined since they are used in the
preparation of the disability section of the Gain and Loss
Exliibit.

Disability liability items are several in number. A company
is required to hold disability reserves on active. lives and
on disabled lives. The active life reserve appears in the annual
statement under the item 11 Extra reserve for total and perma­
nent disabili切 benefits ・・・"and the disabled life or claim
reserve under "Present value of amounts incurred but not yet
due for total and permanent disability benefits ..These
reserves are definitely ascertainable amounts according to the
reserve basis adopted and comprise the bulk of the disability
reserve held by a company. There are, however, other items
of importance. Reserves are required to be held for claims
which have occurred but have not yet been reported to the com­
pany. This item is usually known as the reserve for unre­
ported claims and appears in the annual statement under
"Estimated Net Losses Incurred but not yet Reported". A re­
serve must also be held for claims reported but not yet adjudi­
cated, known as the reserve for pending claims or for claims in
course of settlement, which now appears under "Incomplete
Proofs, Under Adjustment, or Adjusted but not Due". A
reserve is also required to be held for claims filed with the com­
pany but on which the company for one reason or another is
resisting payment, the reserve appearing under "Resisted".

The amount of the active and the disabled life reserves is
obtained by means of the company's valuation schedules. The
other reserves are readily ascertainable from the records of the
disability claim department, with the exception of claims in­
curred but not reported. The reserve for these claims varies
in companies of the same size according to the promptness with
which claims are reported. In some companies, for example,
where disability benefits have been extended to all outstanding
policies, it frequently happens that a considerable length of



78 METHODS OF ACCOUNTING

time will elapse between the date of disablement and the date of
filing claim. A common practice of the companies is to keep a
record of delayed claims received during the year where the
claim could have been presented prior to the current year.
Such a record is the basis for the incurred but unreported lia­
bility item at the end of the year, due allowance being made for
the normal increase in the total yearly claims.

Various smaller liability items are also held, either under the
above item of 1 fIncomplete Proofs ・・・"or under ‘‘Due but
Unpaid . . Income payments approved for payment but
unpaid at the end of the year would appear under the latter
item. These may occur, for example, if the insured has changed
his residence so that he could not be reached, or if he has been
committed to an asylum for the insane but no guardian ap­
pointed. To avoid delays due to the latter, many policies now
provide for payment to the beneficiary when disability is caused
by insanity, but even this provision does not always make it
possible to dispose of the income payments promptly. If the
beneficiary is a minor the company would ordinarily prefer to
make payments to the legal guardian of the beneficiary. Again,
under the instalment 切pe of benefit which reduces the face
amount, a company may make a practice under delayed claims
of paying instalments for a period prior to receipt of proof of
disability, although the policy may provide for payments begin­
ning only from receipt of proof. Since such instalments are not
according to the provisions of the policy and affect the amount
payable to the beneficiary, some companies deem it advisable to
obtain the beneficiary^ consent before the instalments are paid.
A reserve would be held for such instalment payments approved
but awaiting consent of beneficiary. There might also be a
reserve to cover current benefits on claims previously admitted,
which would normally fall due prior to the end of the year of
account, the approval of which is delayed until receipt of evi­
dence of continuance of disability.

If disability premiums payable fractionally are true frac­
tional premiums instead of instalment premiums, the reserve
item "Reserve to cover the non-deduction of deferred frac­
tional premiums at the death of the insured'' may include a
reserve in respect to the disability portion of the premium.
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This reserve may be obtained by treating as additional insurance
the amount of deferred premiums which would not be received
in event of death. In other words, the benefit would be valued
by using under Ordinary Life policies the tabular insurance
reserve factors and under endowment and limited payment life
policies the reserve factors for a term policy covering the pre­
mium paying period. The present convention annual statement
blank does not permit the valuation of this benefit by means of
yearly renewable term factors. This item is a partial offset to
the deferred premium asset item. As already stated, it repre­
sents a reserve for those deferred premiums which will not be
received on account of the death of the insured. The question
may be asked: Should not a reserve also be held for deferred
premiums which will not be received on account of the insured
becoming disabled ? The student will see in the calculation of
premiums for present day benefits (Part II, Chapter IX) that a
continuous disabled life annuity is generally used for the evalu­
ation of the waiver benefit. In such cases the premium calcula­
tion provides for the waiving of premiums, if any, for the bal­
ance of the policy year in which disability occurs, and the
reserve to cover the non-deduction of deferred fractional pre­
miums at the disablement of the insured would be covered by
the disability active life reserves.

Gain and Loss Accounting

(a) Analysis by Means of a Running Account
The foregoing accounting methods enable the company to

analyze its disability experience. The various items of income
and disbursements, together with the reserves carried, determine
the total profit or loss but, in interpreting the results, one must
of course consider whether the reserves are inadequate, excessive
or approximately correct. Analyses of the rates of disability
and the rates of claim termination enable the actuary, after
making provision for unpaid and unreported losses, to deter­
mine the premiums based on experience according to age and
plan. In order, however, to obtain the current aggregate profit
or loss, or the accumulated aggregate profit or loss to date,
either for the total company or for homogeneous groups, it is
the practice to keep a running account. Sometimes it is desir-
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able to analyze the experience, for example, by type of benefit,
by sex, or by year of issue. For this purpose it is necessary
to subdivide all items of income, disbursement and reserve
according to the desired groups. In a typical account on a
calendar year basis the gross premiums received less ex­
penses would be credited, and the charges to the disability ac­
count, such as premiums waived, annuity payments, disability
loan interest, etc., would be debited. These items would be
assumed to enter the account on the average at the middle of
the year and accordingly a half year's interest would be added
at the effective Tate. The net amount, plus the funds at the
beginning of the year with one year's interest, would give the
funds at the end of the year. A comparison of the funds at
the end of the year with the total of the various reserves required
to be then held would show the total accumulated profit or loss
to date. The accumulated profit or loss so obtained may be
illustrated by the following symbolic expression:

Fi — Vi = accumulated profit or loss,
where
码=Fo (1 + h) + ± Ai) (l + ti)H；

and 码=fund at beginning of year,
码=fund at end of year,
h = effective interest rate for year,

= disability premium income for year,
Ei = disability expenses for year,
Di = disability claim disbursements (including premiums

waived) for year,
△\ = any dividend adjustments on account of disability

profits or losses,
Vi = reserve at end of year.

Another method of crediting interest would be to follow that
outlined in the instructions for the determination of the dis­
ability items in the Gain and Loss Exhibit. Under those instruc­
tions interest is added to the account by applying the effective
interest rate to the mean funds or reserves for the year.

The profit or loss for the current year may be obtained by
either of the following methods： (1) by comparing the sum of
the accumulation with interest for one-half year of the year's
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net income (premium income less expense, less disbursements.
etc.) and one year's interest on the reserves at the end of the
preceding year, with the excess of the reserves at the end of the
year over those at the end of the preceding year or (2) by
comparing the accumulated profit or loss at the end of the year
with the corresponding figure at the beginning of the year, in­
creased by one year's interest. The result should be the same
by either method. It is suggested that the student prove by an
actual case the equality of the results by these two methods.

In these methods of determining the current year's gain or
loss, it is assumed that interest on the reserves at the beginning
of the year is credited to the account. If there has been a loss,
the above methods imply that the losses to the beginning of the
current year have been made up, so that the funds in hand at
that time are equivalent to the reserves, and the interest on past
losses is not assessed against the current year. On the other
hand, this method would not give credit on the current year
experience for interest on surplus funds if there had been an
accumulated profit. An alternative method would be to deter­
mine the current year's profit or loss by crediting interest on
the initial fund in place of the reserves. To accomplish this it
would be necessary under method (1) to credit one year's in­
terest on the fund at the beginning of the year rather than on
the reserves, while under (2) the accumulated profit or loss at
the beginning of the year would be used without interest.

(b) The Gain and Loss Exhibit

Subdivision into active and disabled—Recoveries. The dis­
ability section of the Gain and Loss Exhibit is intended to
show the current year's profit or loss, excluding any profit
or loss from loading. It brings into the disability section of the
account net premiums only as income. The exhibit subdivides
the profit or loss into that from active lives and that from, dis­
abled lives. The net premium income is credited to the active
life section thus establishing the active life funds. When a
claim arises the value of the future disability benefits, i.e., the
initial claim reserve, is transferred from the active to the dis­
abled life part so as to establish the disabled life funds. If the
claim reserve thus transferred understates the payments made,
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on the average, under the claim, the disabled life section will in
course of time show a loss, and vice versa. The disabled life sec­
tion receives these claim reserves at date of disability as income.
With these sums it is assumed that the payments to the disabled
lives will be made and that the claim reserves as of the end of the
year will be provided. The question arises, what transfers should
be made between the two sections of the disability account on re­
covery of a disabled person ? If the claim annuity is based on
a claim termination rate, which includes both death and recov­
ery, then the value of the benefit transferred at disability should
theoretically be just sufficient, on the average, to meet all bene­
fits under the claim until the claim terminates either by death
or recovery. Accordingly, nothing should be transferred from
the disabled to the active life funds when a claim terminates by
recovery and the policy re-enters the active life group. If,
however, the claim value at disability is based upon an annuity
which considers only terminations by death, such as Hunter's
disabled life annuities, what entries should be made at recov­
ery? In many cases Hunter's aggregate annuity values are
higher for the age at recovery than for the age at disability.
In such cases if the value at the age at recovery accord­
ing to Hunter's table were transferred from the disabled to the
active life section, the disabled life section would show a loss.
It would have received a certain sum at disability, and, after
paying the various benefits under the claim, it would be re­
quired to give back to the active life section a sum greater than
it received. The Gain and Loss Exhibit in its present form
calls for the transfer, from the disabled to the active life section,
of the uPresent value of claims on contracts held by policy-
holders recovering during the year" except where claims are
valued on the basis of select disabled life annuities. Obviously,
such a transfer, based on claim values such as given by Hunter's
aggregate tables, makes the results of the subdivisions of gain or
loss into active and disabled life groups without significance
when dealing with a class which has a high recovery rate.

The Report of the Committee on Disability Experience in
1926, recommended that, on first year disability claims under a
90 day clause, such as in Class (3), the companies hold only
65% of Hunter's reserves. This percentage made allowance for 
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the lower claim values due to the terminations by recovery as
well as by death. If the claim value transferred to the disabled
life section at disability is based on some such reduced percent­
age of Hunter's, so as to allow for recoveries, or is based on a
claim annuity which takes recoveries into account, such as the
Class (3) annuities, then, on recovery, no amount need be trans­
ferred from the disabled life to the active life section.

Active life reserve on recoveries. On the transfer of a
recovered claim to the active life section another question arises.
Active life reserves are theoretically supposed to be held only on
active lives under the total and permanent form. When a claim
arises the active life reserve is released and the disabled life
reserve is substituted. When the insured recovers, the policy
again enters the active life group and an active life reserve is,
therefore, again required. Should the disabled life section be
charged with this reserve ? Or, should the active life section
which (apart from the loss sustained through transferring the
claim reserves to the disabled life section) gained by the release
of the active life reserve when the claim arose, be now required
to provide the reserve on the insured fs recovery ? The latter
seems to be the logical treatment, as the active life section re­
leased too much reserve at the time the claim was incurred. As
a matter of fact, however, many companies apply the active life
reserve factors to the total insurance in force with disability
benefits, so that active life reserves are held on both active and
disabled lives, which, by the way, is a partial offset to the prob­
able inadequacy of active life reserves according to recent ex­
perience. Under such a practice the question of providing active
life reserves on recovered claims does not arise.

Reserves for unreported and pending claims. There is an­
other question involving reserves which also should be men­
tioned. As already indicated, besides the regular active life
reserve and the claim reserve, reserves are required for unre­
ported and for pending claims. In the subdivision of the dis­
ability accounting into active and disabled life sections, which
section should be required to hold the reserve for unreported
and for pending claims ? One treatment is to have the active 
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life section maintain these reserves. When the claim is approved
the pending or the unreported reserve is released and the active
life section is charged with the regular claim value, which is
transferred to the disabled life section. An alternative treat­
ment is to include in the ° Present value of disability claims
incurred ・.of the 1931 gain and loss instruction sheet, the
current year's increase in reserve for unreported and pending
claims less the amount credited to the disabled life section as
the current year's interest earnings on funds for such claims.
The active life section would thus be charged each year with
the amount included in the 11 Present value of disability claims
incurred ・•・”. The disabled life section would be credited
with such amount and in addition with the interest earned on
these reserves, and would in turn maintain the total reserves
for unreported and pending claims. By either treatment the
active life section would bear the cost of the yearly increase in
these reserves in excess of the interest earned, while the disabled
life section would show no profit or loss therefrom.

Apart from the foregoing comments regarding the profit or
loss on disability in the Gain and Loss Exhibit, one must bear in
mind the great changes experienced by the companies from
year to year both in the rate at which claims occur and the rate
at which they terminate. Such fluctuations render it difficult
to obtain standards by which to measure the profit or loss,
especially when analyzed into that from active lives and that
from disabled lives. One of the functions of the Gain and Loss
Exhibit is to facilitate comparisons between the experiences of
different companies. When we find, however, in several com­
panies with similar experiences, divergent results in their indi­
cated disability profit or loss, due in part to the considerations
above and in part to different accounting methods, it is appar­
ent that the active and disabled life subdivisions are of little
value. On the other hand, the total profit or loss for the active
and disabled life sections combined is significant and forms a
fairly satisfactory basis of comparison. However, as already
pointed out, any interpretation of the gain or loss from disa­
bility should take into account the reserve basis. The conven­
tion form of annual statement, although showing the bases
employed in calculating the insurance and annuity reserves, 
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does not call, at present, for a statement of the basis on which
reserves for disability benefits are held.

This discussion of reserves somewhat anticipates what is taken
up in Part II, Chapters XIII and XIV, but it seems appropriate
to cover some of these points in a discussion of the Gain and
Loss Exhibit accounting.

Canadian Annual Statement

The foregoing discussion of annual statement practice has
referred to that applicable to the Insurance Commissioners1
convention form of statement which is used in the United States.
As the accounting methods employed in connection with the
Canadian annual statement differ somewhat from those for the
convention report, due to certain differences in the respective
statements, the difference in accounting prevailing in 1931 will
be briefly reviewed.

In the Canadian statement, premiums waived are not included
either in the premium income or in the disbursements, but are
shown in a separate schedule. Payments on account of disability
claims include, in addition to income payments and instalment
payments reducing face, the commuted value of future payments
under annuity-certain instalment benefits. Such commuted value
(in maturity instalment cases, the face amount) likewise enters
the income account as * * consideration for supplementary con­
tracts, not involving life contingencies., 1

Differences in treatment also occur in the classification of claim
reserves and in the policy exhibit. The disabled life reserve on
income types and * * instalment reducing the face" types, includ­
ing the life insurance reserve on the latter, is carried as a disa­
bility annuity reserve in the ''Annuity Section" of the ^State­
ment of Actuarial Liabilities". On the occurrence of disability,
both the instalment reducing face and the instalment annuity­
certain types are considered as annuities and are transferred to
the annuity exhibit, the former as a disability annuity, and the
latter as a supplementary contract not involving life contingen­
cies. Consistent with this treatment the disabled life reserve for
instalment annuity-certain types is included under the latter
heading in the ^Annuity Section" of the "Statement of Actu­
arial Liabilities." The claim reserve for waiver of premiums, 
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however, whether in conjunction with other disability benefits or
not, is not included in the uAnnuity Section" as a disabled life
reserve but is carried in the °Assurance Section", presumably
with the active life reserves under 1 * Disability Benefits,\

The Canadian statement, in addition to the policy and annuity
exhibits has an "Exhibit of Net Insurance in Force (Ordinary)
Including Disability Benefits". In this exhibit all insurance with
disability benefits is shown according to whether the insured is
active or disabled, then subdivided by type of disability benefit.

The Canadian statement does not contain a gain and loss
exhibit.
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PART II.

CHAPTER I.

INTRODUCTION—COMBINED MORTALITY AND
DISABILITY TABLE

The method by which premiums and reserves for disability
benefits are calculated depends upon the type of benefit and the
definition of what constitutes disability. The earlier benefits
were provided only in the event of total and permanent disa­
bility so that the termination of the disability claim should
supposedly be by death, not by recovery, The present day bene­
fit is granted in event of total and presumably permanent disa­
bility. Where the presumption of permanent disability is based
on total disability lasting for a definite "waiting" or <fquali-
Ecation" period such as three months, four months, or one year,
many of the disability claims will be terminated by recovery
rather than by death, especially in the early disability years.
The result is that the values and nature of the claim annuities
under the two types of benefits are radically different. The value
at date of disablement of an annual benefit of $1 per annum
might be $8 under the old type but only $3 or even less under
the present type. Of even greater importance is the incidence
of the claim termination rate by age and by duration of claim.
Under the earlier type the variation was mainly by age so that
satisfactory aggregate disabled life annuities could be deter­
mined. Under the total and presumably permanent type the
variation in the annuity value by duration of the claim is much
greater than that by age so that in premium and reserve calcu­
lations it is necessary to use select disabled life annuities.

There are three principal methods of calculating premiums
and reserves for disability benefits. The first will be referred
to as the ''Hamza'' method as it rests on the method devel­
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oped by Hamza in his paper presented to the Third Inter­
national Congress of Actuaries. This method is applicable with
greater facility when the type of benefit is such that aggregate
disabled life annuities can be used. It is also most readily
applicable when the due dates of the disability benefits coincide
with policy anniversaries. Typical disability benefits would be
a waiver of premium benefit, assuming premiums payable annu­
ally, or one of the older forms providing waiver together with
an annual income, first payment due one year after the anni­
versary next succeeding receipt of proof of disability. Such
forms of disability coverage involve the rate of disability desig­
nated by the symbol which will be defined later.

The student will also find the designation "Hamza process"
used in this chapter. It refers to the method of obtaining the
mortality among the "active" and the "disabled" lives. The
Hamza process is generally used in this country and. applies
whether the subsequent calculation of monetary values is by the
method which is designated in this book as the Hamza method or
by the pension fund method referred to in the next paragraph.

The second method of calculating premiums and reserves for
disability benefits is the so-called * * pension fund" method. For
the student who has not yet become familiar with pension fund
calculations it may be stated that, in a pension fund method of
calculation, an expression is obtained which represents the total
cost of the benefit involved for any policy year. A symbol is
then assigned to this expression which is usually a "C/' with
various small letters affixed to some or all of its four corners to
indicate the benefit involved. A summation of this expression
for the period of coverage gives the numerator of the single
premium for the benefit, the summation being represented by an
"JZz" corresponding to the Cx already referred to. By its very
nature the pension fund method is noted for its facility of appli­
cation to any and all types of benefits. The difficulty frequently
met, however, is the complexity of the symbols, due to the
variety of benefits which the "C‘‘ and other functions may
represent.

The third method is known as the ''sickness'' method. By
this method the individual claim is not considered, nor the cost
of each benefit, but all claims are combined and the number of
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weeks (or months) of sickness in the year per thousand of the
total number of lives is found, including in the latter those who
have been sick during the year. The weeks of sickness per
annum are usually subdivided according to duration of the
sickness so that the resulting tables will show, per one thousand
members at age x, that there will be experienced during one
year, a certain number of weeks of sickness in the first three
months of sickness, a certain number of weeks of sickness in
the second three months of sickness and so on. As its name
implies, the sickness method may most appropriately be em­
ployed where many of the claims terminate after a short illness
rather than continue for a long period or for life. Since it
does not consider the claims by themselves, it is not suited for
the calculation of reserves in America where they are required
to be subdivided into those on active lives and those on disabled.
One of the important applications of the sickness method was in
the investigation of the sickness experience of the Manchester
Uni切 Friendly Society.

The first two methods are the principal ones used in America
in connection with calculations for disability benefits included
in life insurance policies. Only these two methods, therefore,
will be considered.

Whichever method is used it is necessary that we know
(a) the rate of mortality among the active lives;
(b) the rate at which the active lives become disabled ；

(c) the rate of death (or termination) among the disabled
lives.

(Certain assumptions which have been made in recent years
with regard to some of these rates will be discussed later).

Under the earlier type of benefits which were granted only
in event of total and permanent disability, no recoveries were
anticipated among the disabled lives. The rate under (c)
would, therefore, be in such cases the rate of death among dis­
abled lives. With the advent, however, of more liberal forms
of disability coverage, benefits being granted in event of pre­
sumably permanent total disability, recoveries from disability
become increasingly more frequent. The function in which we
would then be interested for the calculation of premiums and 
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reserves would be the rate of termination, by either recovery or
death, among disabled lives.

Knowing the above three rates for each age required, a '' Com­
bined Mortality and Disability Table'' may be constructed. Such
a table can be prepared whether the termination rate among dis­
abled lives consists entirely of deaths or includes both recoveries
and deaths. The inclusion of recoveries, however, considerably
complicates the construction of the table. In the methods now
used to calculate premiums for modern benefits, under which
recoveries are frequent, the combined mortality and disability
table is not employed, whereas in the calculation of premiums
for the early benefits, under which recoveries were negligible in
number, the combined table was used. The combined mortality
and disability table developed in this book will, therefore, be
based on the assumption that there are no recoveries among
the disabled lives. The combined table, however, may be used
under modern benefits to test certain assumptions and approxi­
mations made in the calculation of the premiums. In such cases
the combined table could, with approximate accuracy, be con­
structed with recoveries taken into account. The student will
find in T. A. S. A., XXX, 409, the description of the construction,
by an approximate method, of a combined table for the purpose
of measuring the effect of using mixed life tables in place of
active life tables in the calculation of premiums for modern
benefits. This point will be taken up later ； for the present, we
will consider the form of the combined mortality and disability
table on the assumption that there would be no recoveries.

The rate of mortality among the active lives may be obtained
in one of the following ways:

1. A table representing the mortality among active lives may
be developed by an investigation of these lives.

2. A published table of mortality may be adopted to repre­
sent the mortality among active lives.

3. A published table of mortality may be adopted to represent
the total mortality among active and disabled lives, the
mortality among disabled lives being obtained by investi­
gation. This was the method used by Hamza and is known
as the uHamza process".

Method No. 3 is the one generally used in America. Method
No. 2 is only permissible when the table adopted represents,
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witliin reasonable limits, what the mortality among active lives
is known or believed to be. The student should note that if a
table approximately represents the mortality among the whole
body of policyholders, it would not properly represent the mor­
tality among the active lives, because the active lives have a
lower mortality than the disabled lives.

Using an ultimate table, such as the American Experience,
instead of a select table, to represent the total mortality, results
in certain inconsistencies. J. F. Little, in T. A. S. A., XIV, 75,
illustrates this as follows:

"For instance, persons insuring at age 30 being all active
lives and subject to the American mortality, the rate for
active lives aged 30 in the first policy year is equal to the
full American 商. The survivors from entrants at age 29,
however, will include some disabled lives subject to a high
rate of mortality, and the active lives must consequently be
subject to a lower mortality than the American, in order
that the latter may coincide with the rate for active and
invalid lives. Thus lives accepted a year ago, and not
absolutely disabled, are treated as better than newly selected
lives, and, generally, the longer the period since selection
the better the mortality among those not totally disabled.
Because of this palpable absurdity, Mr. Mead contends that
the American mortality should apply to active lives entering
at the youngest age, say 15 or 20, only； and that at all
higher ages the rate of mortality among active lives shall
be the same as among the survivors of entrants at the
youngest age, and consequently lower than that of the
American Table. This is theoretically more defensible, as
the rate of mortality among active lives is then independent
of the age at entry, but it does not comply with the require­
ment that the American Table shall apply at all ages and
durations, as the aggregate mortality of all entrants except
those at the youngest age will be less than that of the
American Table.

"Mr. Pipe has pointed out that, by neglecting the above
mentioned requirement, a life is treated as subject to differ­
ent rates of mortality for the purposes of life and disability
insurance respectively. I think, however, that a mortality
table cannot properly be regarded as applying to a single
life, but only to a group of lives. It is clear also that an
individual may correctly be included in each of two or more
groups, although different mortality tables apply to such
groups. Thus a clergyman may properly be treated as sub­
ject to 1 clergy1 mortality for the purposes of a clergy
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pension fund, and, at the same time, as subject to 'insured'
mortality for the purposes of life insurance—in the first
case as belonging to a relatively small professional group,
most of which would be included in the second and larger
group. I am by no means certain, however, that practical
convenience is not served in some directions by using the
American Experience mortality in the manner in question."

The student will find a fuller discussion of this point by
referring to Mr. Little's paper. It is interesting to note that
in recent investigations the tendency has been to make the
assumption that either the American Experience Table or the
American Men Ultimate Table can be used for both the active
life table and the total mortality table. The error involved in
this assumption will be referred to when the various premium
formulas are discussed.

The rate of disability adopted is usually ultimate, i.e., it is
aggregate with the first few years of insurance excluded.

A section of a combined mortality and disability table
(Hunter's) is shown below, the values of lx and dx being those
according to the American Experience Table (see Chapter VI
for changes made in notation used by Mr. Hunter):

the number of active lives at age "re",
the number of disabled lives at age "劣"，

the number dying while active between ages "sc" and ftx + 1",
the number dying, while disabled. between ages ax,f and

+ 1”，

the number of active lives becoming disabled between ages
and + 1”，

Combined Mortality and Disability Table

Axe
(D (2)

Qx
(3) (4)

lia
(5)
dr

(6)
ir.

(7) (8)
度

(9)
lx

(10)
dz

15 .000587 .267 .00755 96,285 727 57 0 8 96,285 735
16 .000584 .254 .00747 95,501 713 56 49 19 95,550 732
17 .000581 .241 .00740 94,732 701 55 86 28 94,818 729
18 .000578 .229 .00740 93,976 695 54 113 32 94,089 727
19 .000575 .217 .00740 93,227 690 54 135 35 93,362 725
20 .000574 .205 .00742 92,483 686 53 154 37 92,637 723
21 .000572 .193 .00746 91,744 684 52 170 38 91,914 722
22 .000571 .182 .00750 91,008 683 52 184 38 91,192 721
23 .000570 .171 .00755 90,273 682 51 198 38 90,471 720
24 .000570 .161 .00761 89,540 681 51 211 38 89,751 719
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rx = the probability of an active life aged "a?" becoming disabled
within a year,

Qx = the probability of a disabled life aged "a?” dying within a
year. (This symbol is also used to represent the probability
of a disability claim under a life aged W terminating by
death or recovery within a year),

Qx1 = the probability of an active life aged axf, dying within a year
while still active,

L = the number living at age "a?" according to the total mortality
table. This consists of the number of active living and the
number of disabled living,

dx = the number dying between ages ax1f and **x  + 1” according to
the total mortality table. This consists of active lives dying
and disabled lives dying between ages "a?" and ltx + 1".

The student may more readily master the notation employed
if he observes the significance of the small letters used at the
upper right hand corner of the main symbol, especially where
double letters appear. The letter "g" is used to indicate an
active life and an invalid or disabled life. The use of two
small letters at the upper right corner has one significance when
used with lXf dx or any of the commutation symbols (pension
fund and disabled life symbols excepted) and something differ­
ent when used with pXf qx or any of the annuity symbols.

When "gg" or "di" appears at the upper right of la or dx
it means that the lx or da is only part of the complete lx or dx
in a mortality table. That is, ZJa is only a partial lx and by
itself does not constitute the lx with which the student is familiar
in his study of life contingencies; in other words, ZJa —娉 is not
equal to Z笄These statements apply with equal force to Z, and
dg. The complete lx is equal to 磬 + ZJ*  and also dx =娉+d?.
Later on we will see that Dia = vxl^ and =四？. Therefore,
we have + D'i =「(Z窘 + Z?) = vxlx = Dx and similarly with
N堂 and 知g, C零 and Cif and so on. In brief, when or
''标"appears at the upper right of any of the foregoing symbols
it signifies that two l/s, two etc. are required to make the
complete lx or dx with which we are familiar, one of the partial
functions having ''0。" and the other "ii” at the upper right.
On the other hand, when only the single letter "订 appears at
the upper right of lx)it indicates that the lx represents the total
number living at age re in a certain table; li is not a partial
function but is a complete in a table which consists only of
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disabled lives. Such a table would be formed by a group of
disabled lives aged x, followed to the death of the last survivor.

When one or two of the letters "g" and "G" appear at the
upper right hand corner of a probability or annuity symbol,
the first letter indicates the disability status at the present time
and the second letter, if any, indicates either the disability
status when the event covered by the probability symbol occurs
or the disability status which will prevail during the payment
of the annuity. For example, is the probability that a
life aged x now active will be alive and disabled at the end
of a year, and a? is the annuity in respect to a life now aged x
and active which will be payable when the life becomes disabled.
If only one of the letters ''0" or "4" is used, it shows the
present disability status and also that the disability status in
the future is not involved. For example, q% is the probability
that an active life aged x will die within a year (whether active
or disabled at time of death) and a； is the annuity-due payable
for life to a life now active~~whether the life subsequently be­
comes disabled will not affect the future payments. One impor­
tant exception to this rule should be noted, due to the fact that
there are recoveries among disabled lives, even though the com­
bined table may be constructed assuming none, and that is the
function a： or a：・ This is an annuity paid during the lifetime
and continued disablement of a life now invalid and aged x.

pn l^n .
The annuity value is equal to——, As the life is now invalid

心

and must remain so in order to draw benefit, we might expect
the symbol to be a?, if recoveries are taken into account, but such
a function, to be consistent with the prevailing notation, should

be equal to ——— which is not the value desired.

It will be observed that the number of persons living at any
age according to the total mortality table is divided into active
and disabled lives, that the sum of the number of active and
the number of disabled lives is the number living according to
the total mortality table, and that the sum of the deaths among
active lives and of the deaths among disabled lives is the num­
ber of deaths according to the total mortality table. The assump­
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tion is usually made that at age 15 all lives in the total table
are active lives.

The student must keep in mind that in the division of the
mixed lives into active lives and disabled lives the combined
mortality of these two divisions must remain the same as in the
total table.

If the Hamza process of determining the mortality among
active lives is adopted the mortality among both active and dis­
abled lives is not required. It is necessary to investigate only
the mortality among the disabled lives. The deaths among active
lives are obtained by subtracting the deaths among the disabled
lives from the total deaths according to the mortality table
adopted.

The construction of a combined mortality and disability table
will be discussed later (see Chapter VI) after we have consid­
ered the determination of some of the rates which must be known
before the combined table can be constructed.
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CHAPTER II.

RATE OF DISABILITY

In the combined mortality and disability table rXf the rate of
disability, is defined by the relation rx =标 + 骨.The values
of rx defined in this way are not independent of the rate of
mortality among the active lives, because the value of ix obtained
will depend on the average exposure to disability during the
year while l°a represents the number of active lives at the
beginning of the year. The greater the rate of mortality among
the active lives the smaller the number actually exposed through­
out the year to disability. Since the Zja column is subject to
two decrements, ix and d°aj the symbol rx, as defined above,
represents what would be termed in a multiple decrement table
the probability of becoming disabled (see Life Contingencies,
E. F. Spurgeon, Chapter XXI). That function which would
be termed a rate of disability in a multiple decrement table is
called the "absolute" rate of disability in the combined mortal­
ity and disability table and is represented by the symbol
It is equal to

磨一/ &
and is, therefore, the rate which is inde­

pendent of the rate of mortality among active lives.
To investigate the relation between ri and rXi let ET be

the number active at the beginning of the year exposed to
risk of either disability or death in the year from age x to age
z +1, so that in determining E是,active lives passing out of
observation through death or disability are taken as exposed
for the full year. Let Erx represent the corresponding num­
ber exposed only to risk of disabili切；then in calculating E；
the deaths as well as all other terminations, except those due to
disability, are considered to have passed out of observation at the
nearest, mean or exact duration, so that, on the assumption of a
uniform distribution of the deaths among active lives,

E； = E是一 %

d^a
E'；

while
(1)



RATE OF DISABILITY 97

:
⑵

⑶

⑸

(6)

~e7

The formula =乒~ assumes that the deaths among 

r，z =

From equation (4) it is evident that the greater the mortality
among the active lives the less will be the rate of disability, rxt
although the absolute rate of disability, r^, remains unaltered.

as the relation sought; while in the combined mortality and
disability table we have the analogous relations

%rx =-----

"= 易 =E¥ :'彩衅=玲(1 ♦膈)

From (2) and (3) we have
(4) 心=《(1 一％招

active lives will be uniformly distributed throughout the year,
which is slightly at variance with the usual assumption that the
total deaths are uniformly distributed throughout the year. On
the basis of the total deaths being uniformly distributed, more
active deaths should fall in the first half of the year than in the
second half. The greater the value of r'x the more uneven will
be the distribution of the deaths among active lives. The value
ofhowever, is never large enough to make the practical error
important. (For a further discussion of this point the student is
referred to T. A. S. A., XIV, 74). To be theoretically correct,
r[ as ascertained from the disability data, should be combined
with the rates of mortality adopted for active lives while the
other functions, including rXi should be determined from the
relations existing among these functions. The slight error in­
volved in using the values of rx obtained directly from the dis­
ability data is, however, frequently ignored in practice.

In deriving the rate of disability from the experience of an
insurance company, the definition of what shall be considered
disability determines which deaths shall be taken as deaths
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among active lives and which as deaths among disabled lives.
Since most deaths are preceded by a period of a few days or a
few weeks of total disability the problem is not an easy one,
except where a definite period of total disability is considered
as presumptive evidence of permanence. Furthermore, the rule
that is observed in drawing the line between deaths among active
lives and deaths among disabled lives will affect the resulting
rates of disability and also the death rates among disabled
lives. If, for example, all death claims be examined and all
lives that have been disabled 30 days, say, or more, be considered
as disabled, and subsequent deaths among them be considered as
deaths among disabled lives, the resulting rates of disability
and the death rates among disabled lives will be different from
those which would be obtained by considering as disabled only
those that have submitted proof of disability before death or
recovery. It has sometimes been provided in policies containing
disability benefits that disability, even if of a permanent nature,
must have existed 60 days or more before claim for disability
benefits is allowed. On the other hand many contracts issued
in recent years have provided that 90 days of total disability
are necessary and sufficient to qualify for benefits. (Those issued
in accordance with the Insurance Commissionersf standard pro­
visions adopted in 1930 require from four months to one year).

It is moreover imperative that the terms of the policy contract
and the practice of the company in allowing claims be carefully
considered as to the possible effect upon the number of disabil-
i切 claims. Where the benefit is available on the anniversary
next succeeding the receipt of proof of disability many claims
will not be filed until shortly before the anniversary and the
company may, in order to eliminate useless investigation, advise
deferring the filing of proof of disability until shortly before
the anniversary―thus causing many deaths among lives that
have been disabled less than one year to be regarded as deaths
among active lives. If an investigation of the practice of a
company shows that the latter is the case, then it is not prac­
ticable to obtain directly from the experience either rx or《；

but it would be possible to ascertain 谖,the probability of an
active life aged x becoming disabled during the year and surviv­
ing to the end of the year.
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When the benefit dates from the receipt of proof of disability
and becomes available six months or one year thereafter, it is
necessary to consider carefully the practice of the company in
recording deaths occurring between the time the proofs are filed
and the time the benefit becomes available. In this case the
policyholder may be depended upon to file proof of disability
promptly, so that the company's records may be in the form
from which rx and ri may be derived. But, on the other
hand, the company may not complete its investigation of the
case until shortly before the benefit becomes available and may
regard all deaths occurring in the interim as deaths among
active lives. In the latter case the records may be used to
determine the probability of becoming disabled and surviving
six months or one year thereafter, but cannot be employed to
determine ra or 厂;.

If the benefit is entered into immediately upon receipt of
proof that the policyholder has been disabled for 90 or 120 days,
then rx or r： may be ascertained from the experience. In this
case all deaths occurring within a 90 or 120 day period follow­
ing disability would be recorded as deaths among active lives
and only those lives which survived the period of 90 or 120 days
would be recorded as disabled. In view of the heavy death rate
in the year following the occurrence of disability, especially in
the first few months of that year, it is obvious that the resulting
rates would be greatly affected by the length of the probationary
period. If all deaths occurring after disability has been in
existence for 90 days be regarded as deaths among disabled lives,
then the rate of disability and also the rate of death among
disabled lives should be higher than if the probationary period
were 120 days.

In investigating the experience of a company, it is necessary,
therefore, to have clearly in mind what type of probability can
be derived from the records, so that the resulting probability
may be correctly combined with the total mortality table for the
purpose of calculating premiums and reserves. From what has
been said the records of the company may generally be used to
derive one of the following:
(a) rxi the probability of an active life aged becoming

disabled within a year;
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(b) r, the absolute annual rate of disability among active
lives aged ltxfi at the beginning of the year;

(c) the probability of an active life aged becoming
disabled and surviving to the end of the year.

The investigation should be made in the select form, so that
the effect of selection may be measured and so that the experi­
ence of the early policy years may be excluded, if necessary, in
forming the ultimate table. To be theoretically correct, the
policy year method should be used.

The following symbols are used in determining the rate of
disability:
如h] = new entrants at nearest age

= active survivors at age " [2] + Z", that is, those who
entered at age and who have been years on
the books at the anniversary in the year the observa­
tion began and who were then active. It should be
noted that is taken as zero in the following
formulas, as such cases are included in which is
separately tabulated.

= lives who entered at age t(x,f and who became dis­
abled between the ages u [x] +V1 and [x] +*  + 1".

dgj+t = deaths occurring between ages tl [rr] + V1 and
u [x] +1 +1" among active lives who entered at
age

= withdrawals among active lives who enter at age
and with nearest duration of 七"years.

= active lives existing at age 11 [a;] + Z" at policy anni­
versary in the last year of observation.

r(xj+t = the probability of an active life aged ft [x] +*"  be­
coming disabled within a year.

r{x\^t = the absolute annual rate of disability among active
lives in the (t + l)th year of duration who entered
at age 3”.

E[x]+t = exposed to risk of disability in the (Z + l)th year of
insurance.

Eg]+i = active lives exposed to risk of death or disability in
the (t + l)th year of insurance.
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(a)
⑺

(8)

To determine rlxj+t:
=仇向 + 2q (saa-waa-eaa)[心一 ^o\daa + i) [x]+t

5* E1，，

(b) To determine r^]+< on the assumption that the deaths
among active lives are uniformly spread over the year, i.e.,
that the number of deaths among active lives during the first
half of the 0 + 1) th policy year among lives who entered at
age z is d^+t:
(9) E备 *=  nw + So(safl-wflC-efla)[x]+t

—Sq \dM + i) [X]+t -统

E(z]+&(10) r；xHt

(e) To determine pgj+r:

(11) Pti+t

where j[X^t represents the lives who entered at age xf and who
became disabled during the (t + l)th policy year and survived
to the end of the year.

Whichever probability is obtained, rlx]+tf r[X]+t, or p^+t, the
separation of the data into select and ultimate experience should
be made in the same manner as when investigating the rate
of mortality.

In recent investigations, notably in the Inter-Company dis­
ability investigation of 1926, certain approximations have been
made in determining the rate of disability, which should be
noted here. As the rate of disability is fairly small, it was
decided to obtain the exposures to disability from the active
life valuation records. The insurance in force at December
31st was taken as the exposure for the policy year then current.
The cancelations between the beginning of the policy year and
the end of the calendar year consist usually of lapses, deaths
among the active lives and those becoming disabled (see com­
ments below). Except for the last item of decrement, the valua­
tion figure corresponds to the exposure designated above by the
symbol E=. Hence, when we are concerned with a benefit which
is payable on receipt of proof of disability the resulting rate of
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disability obtained is analogous to ri. This rate is referred to
as the "unadjusted" rate in the Inter-Company report.

One of two errors is involved in the above method. First,
the disability claims occurring in the current policy year up
to December 31st should not be excluded from the exposures.
As the rate of disability is small, this error is negligible. The sec­
ond error is due to the practice of some companies in determin­
ing the active life valuation. In many cases the amount of
insurance entering the active life valuation includes all insur­
ance with disability, i.e., the disabled lives are not excluded, so
that instead of the exposed to risk being too small by the first
error, the exposures in the second case would be too large, as the
first error is not present. This point is covered in the pre­
mium formula, as will be seen later.

For simplicity the Inter-Company investigation was confined
to the three main plans—Ordinary Life (or Endowment at 85),
Twenty Payment Life and Twenty Year Endowment. In certain
cases the benefit studied was not introduced at the beginning of
a calendar year, so that for the first year of issue the insurance
in force at December 31st did not represent the amount in force
at the middle of the policy year. The amount at the middle of
the policy year was obtained by interpolation from the valua­
tion data.



DEFINITION OF DATE OF DISABILITY 103

CHAPTER III.

DEFINITION OF DATE OF DISABILITY

Consideration is given in this chapter to a subject which,
although still within the realm of controversy and not of great
practical moment due to present methods of approximation,
merits thoughtful study if a proper understanding is to be
attained of the elements involved in an analysis of the data
obtained from an experience under present day contracts con­
taining a so-called waiting or qualification period.

A distinction will be made between the expressions "date
of disablementf9 and "date of disability". The date of dis­
ablement is the designation given to the date on which the
life actually becomes totally disabled. The date of disability,
on the other hand, may be regarded as a technical expression
which refers to the date as of which the disabled life is con­
sidered to have become disabled for the purpose of a disability­
investigation. For example, a monthly income benefit may be
payable on receipt of due proof that the insured is totally dis­
abled and has been for at least three months. Assume that a life
becomes disabled on January 1st and remains so for some time
but does not submit proof of such disability until, say, the fol­
lowing November 1st. The date of disablement would be Janu­
ary 1st. The date of disability would be November 1st, if the
company were to adhere strictly to the terms of its policy and
if the 1926 Inter-Company disability investigation fs definition
of the date of disability were to be adopted. (The 1926 inves­
tigation defined the date of disability as "the date as of which
disability was presumed by the company to be total and perma-
nent''). If the company made a practice of dating back delayed
claims six months, it would presume the above case to have
qualified for benefits as of May 1st and, following the same
definition, the date of disability would be May 1st. With the
same company rule prevailing the case would be presumed to
have qualified for benefits as of April 1st provided notice of
claim were submitted on or before October 1st.

Many policies issued prior to the adoption in 1930 of the
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standard provisions provided for benefits either on receipt of
proof of total and permanent disability or upon receipt of proof
of total disability lasting for three months. Whether or not a
disabled life would qualify under the first definition would
depend entirely upon the individual company's practice. In one
company with such a clause, about 30% of the claims were
approved on a "permanent" basis. In another company the
percentage was negligible. According to the Inter-Company
Committee's definition, claims submitted without delay would
have the date at the end of the waiting period as the date of
disability if approved on a "total" basis and a date prior
thereto, usually the date of disablement, if approved on a 1 * per-
manentn basis. This of course leads to minor discrepancies in
the date of disability as determined by different companies. The
effect on the rate of disability, however, would be slight.

Of greater importance is the treatment of delayed claims. It
seems logical to expect that, as the public becomes still better
informed concerning the advantages of the disability clauses,
claims will be reported more promptly, i.e., the so-called "lag"
in reporting claims will be decreased. Therefore if no adjustment
for the current lag is made in the calculations (i.e., if the date
of disability is based upon the date the company receives notice
of claim), sufficient provision will not have been made for the
future experience. For a safe and conservative basis it is
necessary therefore that under delayed claims the date of dis­
ability be taken as the date which would have been the date of
disability if there had been no delay in presenting the claim.
Even this treatment makes no allowance for certain claims of
short duration which do not now enter the experience because
notice of claim was not given during the period of disability.
There is a practical difficulty, however, in the application of this
rule. For example, if a claim has been delayed for a consider­
able length of time the company is not interested in determining
the exact date of disablement. It will merely satisfy itself that
total disability has lasted for three months or for such maximum
period as is covered by its pre-dating rule. However, in each
case, there is usually a statement by the insured or his repre­
sentative as to the date of disablement. This would not usually
be later than the true date. Accordingly, the stated date may
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be safely taken as the date of disablement and the date of
disability based thereon.

Effect on Statistical Analysis of Claims

There is still another important point to be considered in con­
nection with clauses which have waiting or qualification periods
to permit a presumption of permanent disability. Let us take a
clause which provides that a monthly income benefit will be
payable in event of total disability lasting four months. At the
end of the four monthsf waiting period the insured qualifies for
benefits. At that time he enters the company's disabled life
group and his disability annuity commences. The date at the
end of the four months is therefore the date as of which the
company presumes the insured to have become totally and
permanently disabled.

The data derived from a disability experience under this type
of clause may be treated in two ways:

(a) Disability claims may be allotted to ages and policy years
with reference to the date of disablement.

If claims are presented and approved exactly at the end of
the four months' waiting period in every case, the claims which
are approved up to one year and four months from the date of
issue are treated as being incurred in the first policy year,
those which are approved between one year and four months
and two years and four months from date of issue as being in­
curred in the second policy year and finally, those which are
approved between eight months before and four months after
the limiting age, as incurred in the final year of coverage. The
claims would thus be treated as having been incurred during
the period of coverage. (A slight factor of safety involving
four months' interest on all payments would be introduced if
the average claim value is computed as of the date of beginning
of payments, but a suitable correction would be effected by
multiplying the claim value by vi before introducing it into
the various functions as hereinafter explained). Select tables
would be evolved which would have the characteristics of select
tables in general and, in the construction of aggregate or ulti­
mate tables therefrom, the usual principles would be applicable.
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(b) Disability claims may be allotted to ages and policy years
with reference to the date of disability.

Under this arrangement the claims approved in the last eight
months of the first policy year are all that belong to the first
policy year. Those which are approved during the four months
immediately following the limiting age belong to the policy year
which follows the period of coverage. We thus have a rate of
disability for the year beginning with the limiting age. The
latter would be either some age such as 60 or the maturity or
expiry age, if prior thereto, on endowments or term policies.
If select tables were used in the calculation of premiums and
reserves, the experience for a given age at entry under a group
of contracts having the same period of coverage and treated
as outlined under (b), could be used without any adjust­
ment devised to allow for the fact that there is not a full
year of exposure in the first policy year and to allow for claims
qualifying after the limiting age. This would, of course,
produce approximately the same result as the process denoted
in (a) if the correction for the four months' deferment of the
claim payments, to which attention has been called, were made
in the latter. For practical reasons, however, an aggregate rate
of disability is desirable and some adjustments in the select data
obtained by method (b) are necessary before the ordinary pro­
cess of compiling an aggregate table is applied. The claims for
the first policy year may be increased in the ratio (l+冗)to
arrive at an assumed number (or amount) of claims which might
have been approved if they had been produced by a full year's
exposures instead of only eight months' exposures; h may
properly be assumed to be .50 although a somewhat different
factor might be justified. Similarly, the claims for the year
beyond maturity or the limiting age may be increased in the
ratio (1+&) to arrive at an assumed number (or amount)
of claims which might have been approved if they had been
produced by a full year's exposures instead of only four months ,
exposures; k should evidently be taken as somewhat larger than
2 because, at the upper ages, the rate of disability increases
rather rapidly and all claims actually experienced have ap­
peared in the first four months of the year. The values of h and
k would normally vary with age. The data are now ready for



DEFINITION OF DATE OF DISABILITY 107

consolidation into an aggregate experience in the usual way,
the first year being omitted if it is desired to ignore the effect
of selection to that extent. When, however, the aggregate
table is used for the computation of premiums, the tabular
value of the first year's risk should be reduced in the ratio

and that of the year beyond maturity or the limiting age

should be reduced in the ratio , in order to allow for the

diminished actual exposures in those years.
The rates of disability exhibited in the 1926 Report of the

Actuarial Society's Committee on Disability Experience are
based upon the date of disability in cases where the claim has
been approved under the provision which regards total disabil­
ity as presumably permanent if it has continued for at least
three months and upon the date of disablement in cases which
are approved without any such presumption, that is, where the
disability is clearly total and permanent or where one of the
^specified disabilities" has been incurred. Since the former
group was much more numerous than the latter, the reasoning
described in (b) may be regarded as theoretically applicable
although no rate of disability is shown for the limiting age 60.
On account of the short duration of the policies forming the
basis of that experience, there were, in fact, no exposures during
the year following the maturity of an endowment nor in the year
following the limiting age. In any case, the net effect of the
subtractive adjustment for the first year and the additive adjust­
ment for the last year would not be great.

Present Day Practice
As indicated, the process under (b) has been used in actual

practice in preparing the statistical data for determining
the rate of disability and the claim annuity values. In these
investigations the statistics for determining the rate of disability
have been compiled in age groups, usually quinary, the
data relating to ages at disability 55 to 59 including, as a rule,
claims arising at age 55 and over. The rate of disability so
obtained for the central age 57 would therefore give effect to
the claims qualifying after the limiting age. From such select
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data aggregate rates of disability have been determined, elimi­
nating the experience of the first policy year. The calculation
of premiums has generally been made by means of such an
aggregate table without any adjustment for the first policy year.
Premiums have therefore been calculated with allowance for
claims qualifying after the limiting age and providing for a
full year of exposure in the first policy year. Theoretically the
premium is overstated but the actual effect is negligible, especially
when it is compared with the much greater variations in the cost
of the benefits granted, due to the general tendency in recent
years for the claim rate to increase from one calendar year to
another. The student will find in the actual calculation of
premiums for present day benefits that many methods of approx­
imation are adopted to simplify the calculations. They are
generally conservative assumptions which have but minor effects
on the resulting premiums.

Many companies, prior to the adoption in 1930 of the standard
provisions, issued a disability benefit which provided a monthly
disability income for each completed month of disability on re­
ceipt of proof of total disability lasting for three months.
Under a $1,000 policy with al% monthly income, the policy-
holder would receive $30 at the end of the three months and
$10 monthly thereafter during the continuance of disability.
Even though some companies date the income as beginning at
the end of the first month, the date of disability should be the
date at the end of the waiting period, the benefit being viewed
as a disability annuity of $10 per month, first payment at the
date of disability, plus a single payment at the date of disability
of $20. In this connection the date of disability might be defined
as the date from which exposure to claim termination begins.
The foregoing type of disability benefit which provides benefits
from the commencement of disability is frequently referred to as
a retroactive benefit. This expression, however, is sometimes
used in connection with the treatment of delayed claims under
other forms.
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CHAPTER IV

EXISTING TABLES OF RATES OF DISABILITY AND
RATES OF TERMINATION AMONG DISABLED LIVES

One of the earliest reliable disability tables was that pre­
pared by Zimmerman on the employees of German railroads, a
synopsis of which appears in J. I. A., XXIX, 306. As that
table was not based on lives which were medically examined it
was not applicable to insured lives, and as there was no pub­
lished experience of any American or Canadian company, the
experience of fraternal orders was first used as the basis of
premiums for disability benefits by American and Canadian
companies. The disability benefit in these fraternal orders con­
sisted generally of payment of the sum insured in instalments in
event of total and permanent disability, and the members were
examined at entry in the same way as the insured in life insur­
ance companies. It was, of course, recognized that fraternal
orders would be in a position to exercise more rigid supervision
of claims both before and after admission than a life insurance
company, and that consequently premiums based upon their
rates might prove inadequate for insurance companies. The
insurance companies, however, as already stated, had no avail­
able experience of their own and consequently the actuarial pro­
fession was largely indebted to the fraternal orders which placed
their data at its disposal.

Tcibles based on fraternal experience. Tables based on frater­
nal experiences were prepared by several actuaries, namely S. H.
Pipe, F. B. Mead and Arthur Hunter. The first of these, which
appeared in 1909 in a paper prepared by Mr. Pipe (T. A. S. A.,
XI, 172), consisted of the experience in the Province of Ontario
of a large Canadian fraternal society. The experience of that
society is given in T. A. S. A., XII, 334. The rates of disability
were obtained by excluding the first four years of insurance,
and are on an ultimate basis.
.The rates of disability appearing in Mr. Mead's papers are
based on the experience of an American fraternal order and
first appeared in a book by Abb Landis entitled "Analysis of
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Fraternal Societies1 * (page 150). Mr. Mead modified the rates
at the higher ages. The experience is an aggregate one.

The rates given by Mr. Hunter (T. A. S. A., XII, 44) were
based on the experience of the two orders already mentioned,
with the data of a third fraternal society. An ultimate rate of
disability (see page 112) was derived from the statistics, the
experience of the first five policy years being excluded. Mr.
Hunter also produced tables for the calculation of reserves on
both active and disabled lives which were adopted by the New
York and Massachusetts Insurance Departments. Hunter fs
tables came into general use by the companies, and proved satis­
factory as long as the companies issued only a waiver of pre­
mium benefit on a total and permanent disability basis. Hunter fs
tables were also generally adequate for annual instalment bene­
fits. The nature of the benefits, however, was rapidly liberalized,
and in many policies total disability was presumed to be perma­
nent after it had continued for a specified period—usually three
months. In order to calculate premiums making allowance for
the cost of the temporary benefits, recourse was usually had to
the AHJ section of the Manchester Unity experience (1893-97),
not because it was considered an entirely satisfactory basis, but
because no really suitable table was available (the AHJ section
covers agricultural and non-hazardous groups). E. E. Cam-
mack (P. C. A. S., VII, 267) utilized this table for calculating
premiums and reserves for non-cancellable accident and health
policies. E. H. Hezlett (T. A. S. A., XXIV, 92) employed the
same table to determine premiums and reserves for temporary
and total disability benefits in life insurance policies.

Inter-Company investigation. In 1926 the first American
experience of a broad character was published by a committee
appointed by the Actuarial Society of America~twenty-three
American and six Canadian companies submitting their material
to the committee. The study has become known as the Inter-
Company investigation, It revealed not only a great variety
of clauses in use, but also considerable diversity of interpreta­
tion of the clauses by the companies in the treatment of claims.
The committee finally prepared rates on three main types for
the experience to the end of the year 1924, as follows:
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Class (1)
Policies without the 1 *90  day clause", providing for monthly
income during disability.

Class (2)
Policies with the "90 day clause", providing for monthly
income during disability.

Class (3)
Policies with the "90 day clause", providing for montlily
income during disability.

The clauses in Classes (2) and (3) were practically identical,
the only difference being in the companiesJ attitude towards the
disability coverage. The experience was taken to the end of the
year 1924, the companies reporting all claims received up to July
1925 where disability had occurred prior to January 1925. In
this way the adjustment for unreported claims was materi­
ally reduced. The investigation was based on number of poli­
cies. Female lives were included. The exposed to risk was, in
general, obtained from the companies' valuation sheets, adjust­
ments being made to bring the material to a policy year basis.
To further facilitate the work the data for obtaining the rate
of disability were confined to the three principal plans of insur­
ance—Ordinary Life (or Endowment at 85), Twenty Payment
Life, and Twenty Year Endowment. The total number exposed
to risk of disability and the total claims are shown in the
following table:

Exposures Claims

Class (1) 5,451,221 5,857
Class (2) 598,310 1,293
Class (3) 1,166,396 4,345

The graduated rates of disability for Class (1) were first pre­
pared using only the experience of the sixth policy year, and
then, as a second assumption, the combined experience of the
fourth, fifth and sixth policy years. In Classes (2) and (3) the
experience of the first policy year was excluded and an aggre­
gate table prepared. The following table shows the graduated
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rates of disability for decennial ages, and also, for comparison,
Hunter's values of p# :

Rates of Disability per 1,000

Age
Hunter's

Pz
(Ultimate)

Class (1)
6th Policy

Year

Class (1)
Aggregate

4th, 5th & 6th
Policy Years

Class (2)
Aggregate

2nd, 3rd & 4th
Policy Years

Class (3)
Aggregate

2nd, 3rd & 4th
Policy Years

25 .53 1.69 1.47 2.55 4.12
35 .64 1.80 1.47 2.45 4.21
45 1.15 2.31 1.92 3.82 5.78
55: 2.75 3.91 3.63 8.42 10.57

Mutual Life's experience. In 1929 the experience of the
Mutual Life Insurance Company on male lives was published
by W. M. Strong (T. A. S. A., XXX, 172). The investigation
of the rate of disability was made by amount of insurance, but
that of the rate of termination among disabled lives by the
amount of annual benefit, i.e., income plus premium waived. The
exposures on active lives were taken to the policy anniversary in
1926. The volume of the experience is shown in the following
table:

Mutual Life Study
Exposures Claims

Number Amount of Insurance Number Amount of Insurance

434,072 $1,321,049,500 1,456 $5,290,300

The disability rate used in calculating premiums and reserves
was based on the total experience excluding the first policy year,
the same process as in the Inter-Company Classes (2) and (3).

The crude rates of disability are shown below by number and
amount for four age groups:

New York Life's experience. In the same year the experience
of the New York Life Insurance Company was presented to the

Crude Rates of Disability per 1,000
Aggregate Excluding 1st Policy Year

Ages at
Issue Number Amount

15-24 3.12 3.58
25-34 2.82 3.50
35-44 4.17 5.00
45-55 7.52 8.52
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Society in two papers by Arthur Hunter and J. T. Phillips
(T. A. S. A., XXX, 373 and 393). The study covered policies
issued in the years 1921 to 1925, inclusive, with a 90 day non­
retroactive benefit, and policies issued during 1926 to 1928 with
a 90 day retroactive benefit. The experience in these two groups
was analyzed by sex ； also by number of policies and amounts of
insurance. The study was carried to December 31st, 1928, all
claims approved by the end of April 1929 being included, which
made the adjustment for unreported claims very small. The
exposures and claims are shown in the following table:

New York Life Study

Exposures Claims

Issues 1921-25:
Males
Females

Issues 1926-28:
Males
Females

Number Amount Number Amount

2,631,032
398,780

569,516
138,917

$7,765,265,400
697,202,500

1,732,177,900
227,858,200

11,368
3,214

2,578
1,051

$38,181,138
7,040,166

9,178,631
2,175,392

The graduated rates of disability were prepared by amounts on
an aggregate basis for all policy years combined, excluding the
first policy year.

Two interesting features of the New York Life experience
which were preserved, in part, in the graduated rates were:

(1) The male rate of disability decreased from age 15 to
about age 23.

(2) In all four tables there was a rapidly increasing rate of
disability commencing about age 20, followed by a less rapidly
increasing rate for five or ten years. In the case of females
for the issues of 1921-25 there was a drop in the rate of dis­
ability in the age group 35-39. This hump in the rate of dis­
ability curve occurred earlier in the 1926-28 experience than in
the 1921-25. An analysis by cause according to age showed
that tuberculosis and accident account to a certain extent
for the high rate of disability at the younger ages. The New
York Life rates are shown below for decennial ages and, for
purposes of comparison, Hunter's disability rates and those of
the Inter-Company Class (3) are given again:
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Rates of Disability per 1,000 (Graduated)

Age

Hunter's
P?

(Ultimate)

Inter-
Company
Class (3)

(Aggregate)

New York Life—Aggregate

Issues 1921-25 Issues 1926-28

Males Females Males Females

25 .53 4.12 3.74 7.81 4.66 10.55
35 .64 4.21 4.61 12.17 6.41 13.30
45 1.15 5.78 6.14 15.14 8.68 19.39
55 2.75 10.57 12.66 19.49 13.85 22.45

It should be noted in studying the above that the rates for
Class (3) cover the experience for the second to the fourth years
inclusive, the rates of the New York Life 1926-28 for the second
and third years only, while those of the New York Life 1921-25
show the results for the second to the eighth policy years.

It is common knowledge that, since these tables were con­
structed, the disability claim rate of many companies has been
higher than the above rates.

Effect of medical selection. The effect of medical selection
upon the rate of disability wears off very rapidly under the
policies containing the modern form of contract with a definite
waiting period of short duration. The Inter-Company Report
of 1926 quoted very low rates of disability for the first policy
year, but in order to compare the effect of selection in the first
year with that in subsequent years the first year rate of disabil­
ity should be adjusted to the amnia] basis as explained on
page 106.

Adjusting the first year rates accordingly, we have the fol­
lowing average rates of disability for all ages combined', by
policy year:

Crude Rates of Disability per Thousand by Policy Year
First Year Rate Adjusted to Annual Basis
All Ages at Issue Combined—by Policies

Pol­
icy

Year
Class
(3)

Mutual
Life

(Strong)

New York Life
Male

New York Life
Female

Issues
1921-25

Issues
1926-28

Issues
1921-25

Issues
1926-28

1 4.0 3.40 4.00 5.12 7.97 7.81
2 4.5 3.52 4.55 5.46 9.18 10.27
3 5.1 4.21 4.67 5.50 8.88 8.90
4 4.9 5.00 4.79 8.69
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It appears from the foregoing that the effect of medical selec­
tion is not great, and is of short duration.

Rates of Termination among Disabled Lives

In the fraternal experiences upon which the early tables of
disability were based, benefits were paid only in the event of
total and permanent disability, consequently the number of re­
coveries was comparatively small. It was therefore assumed in
constructing these tables that there were no recoveries. The
only cause of termination considered was death.

Looking at the death rate among disabled lives as deter­
mined by Mr. Hunter from the fraternal experiences we note two
important features:

(1) The mortality for any given age at disability decreases
rapidly with duration until after the tenth year of disability in.
most cases.

(2) In the first disability year, the mortality decreases with
age, and at the younger ages continues to do so in several of
the subsequent disability years. These characteristics will be
seen from the following table:

Hunter's Death Rate per 1,000 Among Disabled Lives

Age at
Disability

Year of Disability

1 2 3 4 6 6 7 8 9 10 &
over

15 523 269 203 152 120 97 80 63 49 37
25 400 183 122 76 58 49 40 34 28 24
35 327 145 97 64 48 43 39 35 31 27
45 290 140 112 83 59 52 47 45 43 44
55 248 147 120 100 83 78 76 75 76 77

The high mortality at the younger ages is due partly to dis­
eases like tuberculosis, which are more prevalent among the
young than the old. The decrease in mortality with advancing
duration of disability is due to two distinct types of impairment.
One type consists of those who are seriously sick from some
disease causing a high mortality, and the other of those who
have become blind or have both legs amputated, or have some
other affliction, not seriously decreasing their chances of lon­
gevity. The former class would probably have a decreasing mor­
tality, the strongest of them outliving their impairment, while
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the latter would probably have a mortality slightly higher than
the normal. The combined mortality of these two types, after
several years following disablement, would not be greatly differ­
ent from that among the population in general.

In the ordinary mortality table, when aggregate instead of
select rates of mortality are used, annuities at the younger ages
are increased on account of the diminution in the rate of mor­
tality from the inclusion of select lives entering at older ages.
The reverse is true with disabled lives since the termination
rate for the first few years following disability is high, the use
of aggregate instead of select rates resulting in annuity values
at the younger ages which are low as compared with select
values. To produce accurate values of annuities, therefore,
select rates of mortality must be used. However, as the use of
a select table of disabled life mortality involves so much labor,
Mr. Hunter constructed an aggregate table excluding the experi­
ence of the first disability year. The mortality rates so obtained
were as follows:

Age
Hunter's Aggregate

Death Rate per 1.000 Among Disabled Lives

25 151
35 89
45 87
55 101

In the experiences with modern benefits, frequently granted
for temporary disabilities, the number of recoveries is large,
particularly in the early years of disability. The rate of termi­
nation as now calculated is based, therefore, on both recoveries
and deaths. The relative values of the termination rate among
disabled lives by year of disability, as determined by the various
investigations referred to is seen from the following table ； Hun­
ter^ mortality rate among disabled lives is given to facilitate
comparison:
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Both the Class (1) and the New York Life 1921-25 rates
were graded to run into the eleventh year rates of Hunter's Ana­
lyzed Disabled Life Table (T. A. S. A., XII, 51) as neither
experience had data for the longer durations of disability. In
Class (1) the experience was available only for the first four
years of disability, and in the New York Life 1921-25 for the
first eight years by the addition of the data under its 1916-20
issues. The Class (2) rates are shown only for five years, and
the Class (3) rates for only one or two years. In calculating
Class (2) and Class (3) premiums, the Class (1) termination
rates were used for later years.

The termination rate is very high in the early disability years
under the Class (2), Class (3), and the New York Life 1921-25
experience. This is due largely to the high proportion of recov­
eries rather than to the reasons given above for the heavy
mortality rate in the early years in Hunter's Disabled Life
Table. The total terminations in the recent experiences are much
greater than a comparison with Hunter's termination rates
would indicate, on account of the higher rate of disability in the
recent experiences. An indication of the proportion of recov­
eries may be seen from the following table:

Class (3) Terminations—All Ages

Disability
Year By Death By Recovery Total

Percentage of Total due to:

Death Recovery
1 307 1,712 2,019 15 85
2 45 74 119 38 62
3 9 3 12 75 25

An interesting feature of the New York Life experience was
the fact that, although the rates of disability for females were
roughly double those for males, there was no significant differ­
ence in the termination rates. This feature has also been found
in other experiences一see the discussion of Arthur Hunter's
paper in T. A. S. A., XXXII, 483. The material for both sexes
was therefore combined, in determining the termination rates.
Another feature of the New York Life rates, which are based on
amount, is that the termination, rates by amount were, in gen­
eral, less than those by policies. As the rate of disability was
found to be higher by amount than by policies, it is evident that
there is selection against the company under the larger policies, 
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not only in the presentation of the claims, but also in the per­
sistence of these claims when once approved.

At the time Hunter's tables were constructed, aggregate dis­
abled life annuities, omitting the experience of the first disabil­
ity year, were found to be satisfactory. These annuity values
increase with increase in age until age 35 is reached.

As already pointed out the termination rate under contracts
with a definite qualification period is much heavier in the earlier
years of disability than that under policies providing for bene­
fits in event of total and permanent disability. Accordingly
satisfactory aggregate disabled life annuities are not so easily
obtained. The calculation of disabled life annuities where the
disabled life termination rate is high in the early years of dis­
ability is discussed in Chapter VII.

Disability Experience among Women
The rate of disability among women has been distinctly higher

than among men, but there is considerable diversity of opinion
with regard to the degree. The rate experienced by any com­
pany on women would partly be determined by its underwriting
and administrative practice. J. S. Thompson (T. A. S. A.,
XXVII, 76) presented the experience of the Mutual Life Insur­
ance Company under "Certain Phases of Disability Risks" in
which he stated, "The disability rate among women in case of
policies with either the monthly or yearly income benefits ap­
pears to be about 50% higher than among men so far as this
experience goes."

In the discussion of Mr. Thompson's paper, H. R. Bassford
stated that the Metropolitan Life Insurance Company had ex­
amined a portion of its experience on Ordinary policies from
which it appeared that the female rate of disability was almost
double the male rate. R. G. Hunter of the Equitable Life
Insurance Company of Iowa stated that the rate of disability
for women in that company had been more than twice the male
rate but that claims had terminated about one-third more rap­
idly than male claims.

In the experience of the New York Life, previously referred
to, there was available a considerable amount of data on women,
the years of exposure by number of policies being 537,697 and
the claims 4,265.
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A comparison of the rates of disability with those for men
follows:

Comparison of Graduated Female Rates of Disability
with Corresponding Male Rates

Age

Percentage of Male Rates

New York Life
1921-25
Issues

New York Life
1926-28
Issues

25 209% 226%
35 264 207
45 247 223
55 154 162

The rates of termination after disability, as stated above, were
practically the same for both sexes.

In considering the rates given by the New York Life, it is
well to remember the practice of the company in underwriting.
Mr. Hunter states that disability benefits were granted at
regular rates to single or married women, whether self-support­
ing or not, up to a maximum of $2,500 of life insurance except
where conditions warranted a larger amount. In life insurance
it was found that, by accepting women on a broader basis, thus
reducing the factor of self-selection, the aggregate mortality
experience on women was improved. Such a treatment as that
outlined by Mr. Hunter might therefore be expected to produce
the most favorable female disability experience, since a large
percentage of the women insured would take the disability cov­
erage. The female disability rate, however, on this broadened
basis was more than double the male rate at many ages.
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CHAPTER V.

GRADUATION
After the crude rates of disability and of death or termination

are obtained from the underlying data, they must be subjected
to the process of graduation or smoothing, for the purpose of
eliminating irregularities due to insufficiency of the data. The
regular or graduated series should as closely as possible portray
the facts—that is, a series should be produced under which the
values will closely approximate the ungraduated values—and
progress smoothly from age to age.

The graduation of disability data has usually been made by a
summation process, by a mathematical formula, by the graphic
method or by comparison with a standard table. Where the
underlying law shows a progressive increase in the rate from
year to year, such as in an adult mortality table, the first two
methods mentioned are usually satisfactory. In the case of a
disability experience, however, particularly under modern
monthly income benefits, there is evidence to the effect that the
rate of disability tends to decrease with increase in age at the
younger ages and also to develop a hump in the neighborhood
of ages 30 to 35. The summation and mathematical formula
methods are not well adapted to such types of experiences. The
summation method tends to flatten out a curve while the formula
process, though it may contain a negative term which would
allow for a decreasing rate at the beginning of the table, is not
readily adapted to allow for a hump in the curve at a later point,
especially when it may involve another temporary decrease in
the rate of disability. By using a graphic method any funda­
mental characteristics of the experience may be retained, but the
final form of the curve will depend largely on the individual
judgment of the person making the graduation.

The methods employed in the more important of the past
investigations will now be discussed.

S. H. Pipe (T. A. S. A., XI, 174) in graduating the rates of
disability derived from his investigation of the Foresters1 Society
of Ontario found a graduation by the graphic method a simple
operation up to age 63. The data did not extend beyond age 70 
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as disability benefits ceased at that age. He assumed that
everyone would become permanently disabled at age 80, and
obtained the values from 68 to 80 by interpolation. The rates
of mortality among disabled lives were also graduated by the
graphic method.

F. B. Mead (T. A. S. A., XI, 310), after attempting to gradu­
ate the rates of mortality among disabled lives by King's 1 * piv­
otal value1 * formula (J. I. A., XLIII, 115, Va.) found the result­
ing curve very undulating. He therefore resorted to the graphic
method in order to obtain the necessary smoothness.

Arthur Hunter (T. A. S. A., XII, 46) prepared an ultimate
rate of disability for the combined sixth and succeeding policy
years. The graduation was effected by means of Finlaison
formula, i.e., a summation in fives repeated three times. No
attempt was made to obtain rates of disability beyond age 65
as the experience after that age was too limited.

Robert Henderson made the various graduations in the Inter-
Company investigation of 1926. In that investigation there were
two sets of rates of disability for Class (1). Each of them was
derived by a modification of Hunter's in one case the rates
based on the sixth year experience were obtained by adding a
constant at every age to Hunter's p? and in the other case, in
which the rates were based on the aggregate experience of the
fourth, fifth, and sixth years, a constant was added to a multiple
of Hunter‘8 and a percentage of the age deducted. The dis­
ability rates for Classes (2) and (3) were graded by applying
Makeham's Second Law to the rate of disability, instead of the
force of mortality, namely, rx=A - Hx-\-Bcx where logiOc=.034,
approximately the same value as in the American Men Table of
Mortality. The negative term was employed because the rate of
disability tended to reach a minimum at about age 30, a char­
acteristic of many sickness experiences. The following summary
shows the formulas adopted in graduating the various disability
rates of the Inter-Company investigation of 1926:

Class (1), (6th year) ； rx = p?(Hunter^) + .001162
Class (1), (4th, 5th and 6th years); rx = 1.150 (Hunter's)

+ .0012032 — .0000135 /
Class (2) ；rx = .0048445 — .0001337 ® + 10T1C85+-034》
Class (3); rx = .0059376 — .0001145 x + 10^1085+ 034 ”
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In determining the rates of termination among disabled lives,
a continuance table was first constructed from the crude monthly
termination experience which showed for all ages combined the
proportion remaining alive and disabled at the end of each
month. From the probabilities of termination thereby derived,
it appeared safe to group the data for the first three months of
duration, for the second quarter, and for each half year there­
after, with certain adjustments in the period of exposure of the
existing. This method of grouping was applied to the data for
the different groups of ages at disability.

In the Class (1) experience, data were available for four
years. The assumption was made that the subsequent rates of
termination would ultimately merge with those for the attained
age in the eleventh year of Hunter's Analyzed Disabled Life
Table (T. A. S. A., XII, 51). The Class (1) termination rates
were therefore graded smoothly into this ultimate rate. This
result was accomplished by assuming that the claims might be
divided into two parts, one part subject to a rate of termination
equal to the rate of mortality in the.eleventh year of Hunter's
Table and the other part subject to a relatively high constant
rate of termination, so that the survivors would in a few years
become negligible compared with those in the first part.

A preliminary calculation was first made of the proportion in
each age group that should be assumed to follow Hunter fs Ulti­
mate Disabled Life Table in order that the rate of termination
of the balance should be reasonably uniform over the four dis­
ability years of experience. The resulting proportions for the
four groups of ages at disability, 15-24, 25-34, 35-44 and 45 and
over, were .146, .170, .343 and .393, respectively. For this irregu­
lar series was substituted one varying uniformly with the age,
the values corresponding to the mean ages of the respective
groups of which were .1263, .1984, .3014 and .4147. The formula
for the proportion at age x was .0103〃 — .1003. On the basis of
this division the mean termination rate in the supplementary
series for each age group was next determined. These rates
were assumed to be those for the mean age of the group and the
rates for quinquennial ages from 20 to 60, inclusive, were deter­
mined from them by the formula

cologio 物5 = 4 + 丑愆一20) + Bcx-20.
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The constants were A = .02691 ； H = .010208 ； B = .18322
and logioc = 1.90352. On this basis annuity values were calcu­
lated for quinquennial ages and the intermediate values
interpolated.

In Class (2) only two years' termination rates could be
obtained from the data, as the statistics for the third claim year
were negligible. The same principle as in Class (1) was applied
to the graduation of the termination rates of these two years,
except that owing to the irregularity of the data it was assumed
that logioc = 1.9, which is approximately the value in Class (1).
Having determined in this way first and second year ter­
mination rates for quinquennial ages at disability, these rates
were extended by assuming a supplementary geometrical series
applied to the survivors calculated for Class (1). The propor­
tions of the two series and the termination rates in the supple­
mentary series were determined for each age so as to reproduce
the first and second year rates of termination.

In Class (3) the data for the first two claim years were used
in deriving termination rates, and the same method was applied
to the adjustment of the termination rates of these two years as
was used for Class (2). The second year termination rates were,
however, so close to those of Class (1) that it was assumed that
those of the third and subsequent years were the same as for
that class. The experience in the third year was too small to
warrant its use.

W・ M. Strong (T. A. S. A., XXX, 172) in the treatment of the
data of the Mutual Life also adopted Makeham's Second Law,
A—Ex 4- Be*  to represent the form of rx. For the rates of
termination, he likewise followed the Inter-Company Committee
in assuming that the ultimate rates of termination after ten
years would be the ultimate values of Hunter's Analyzed Dis­
abled Life Table. Graphic methods of graduation were em­
ployed both to graduate the rates derived from the available
data and to connect such rates with Hunter *s  ultimate rates of
mortality.

The experience of the New York Life Insurance Company
under the 90 day clause for issues of 1921-1925 and 1926-1928
was presented by Arthur Hunter and J. T. Phillips (T. A. S. A.,
XXX, 373 and 393). Aggregate rates were prepared for all 



GRADUATION 125

policy years combined, excluding the first. These were graduated
graphically in order to preserve certain features of the curves.
Four tables were prepared, male and female for each group of
issues. In each of these tables the same peculiarity in incidence
was noticed and was preserved in the final graduation to a modi­
fied degree. The peculiarity, which has already been mentioned
in Chapter IV but will be described again for convenience, was
a rapidly increasing rate of disability from about age 20, fol­
lowed by a less rapidly increasing rate for five or ten years. In
the female 1921-1925 group there were indications of an actual
decrease in the rate in the neighborhood of ages 35-39. This
peculiarity in incidence may have been present in some other
investigations but the use of mathematical formulas in graduat­
ing them may have precluded such peculiarities from being
shown. There was also evidence at the younger ages of a decreas­
ing rate of disability with advance in age.

The termination experience was almost entirely confined to
the 1921-1925 issues, as there were very few terminations
beyond the sixth month of disability under the later issues.

The graduation of the termination rates fell into two major
divisions, (1) the graduation of annual termination rates for
all years, and (2) the graduation of the monthly rates for the
first two years of disability.

The annual termination rates were first graduated for each
year of disability separately by means of Henderson*s  formula
(T. A. S. A., XXV, 29), using the 4th difference formula with
n = 1. The values so obtained were then plotted and a curve
drawn for each age group so as to run into Hunter's ultimate
rate after ten years. These curves in almost every case passed
through the points plotted for the first four years. Values for
individual ages and durations were interpolated by inspection.
The monthly rates for the first two years were then graded for
all ages combined by means of Henderson's formula and the
curve so obtained was assumed to represent the incidence of the
rates for the individual age groups, but modified in order to
produce the graded annual termination rates.
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CHAPTER VI.

CONSTRUCTION OF COMBINED MORTALITY AND
DISABILITY TABLE

As has been previously remarked, it is not always practicable
nor advisable, when investigating the experience of a life insur­
ance company, to determine rx directly. The functions obtained
from such an investigation may be

(a) TXJ the probability of an active life aged tfxn becoming
disabled within a year, or

(b) rif the absolute annual rate of disability among active
lives aged "④"at the beginning of the year, or

(c) pi1, the probability of an active life aged ‘成"becoming
disabled and surviving to the end of the year.

Whichever of these probabilities is available, it must be com­
bined with the probability of death among disabled lives and
with the probabilities from the total mortality table, assuming
the Hamza process to be used. Having determined the rate of
mortality among the mixed and the disabled lives (it is assumed
there are no recoveries, see page 90), the actual process of con­
structing the combined mortality and disability table depends
upon which rate of disability is available.

(a) When rx is given. The values of lx and dx are taken from
the total mortality table, usually the American Experience
Table of Mortality or the American Men Table, and the values
rr and g： obtained by investigation. From the relations existing
among these functions, the other functions may be deter­
mined. Thus, from the following equation, ix may be obtained:
(12) 曾

The number of disabled lives living at age x comprises the
survivors from the number of disabled lives living at age x — 1
increased by the number of survivors from those becoming dis­
abled between ages x-1 and x. On the assumption of
an even distribution of disability and of mortality throughout
the year, we have the relation
(13) 必=H 4)
(14) = Z? + 4 ~ «
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As the sum of the number of active lives and the number of
disabled lives is the number of lives according to the total mor­
tality table, and as the sum of the number of deaths among
active lives and the number of deaths among disabled lives is
the number of deaths according to the total mortality table, the
following relations obtain,
(15) 箜=L- E
(16) dr =与一以

It will be observed that decrements to the lia column are of two
kinds, namely deaths among the active lives and lives becoming
disabled. Translated into symbols

(17) z；a 一 dr f =爵】

At the initial age of the table, usually age 15, = lx and
lx = 0. By means of equations (12) and (13), ix and d： may be
obtained for the initial age; and by means of equations (14)
and (15), and ZJa for the next higher age are obtained. The
process is repeated until the entire table is completed. The
values of d罗 may then be obtained by means of equation (16).

The only way the student will become thoroughly familiar with
the method of constructing a table is to work out the various
values for a few ages.

(b) When 心 is given. As in the previous case the values l9
and dx are taken from the total mortality table and the values
rfx and q； derived from the investigation. Making the assump­
tion that deaths among active lives are evenly distributed
throughout the year,

(18) 4 = ( lia 一 ％妃).

In this equation there are two unknown decrements to the active
table, ix and d肾,It is necessary to obtain an equation involving
only one of these unknowns.

To eliminate either ix or d? from equation (18) we have the
relation, on the assumption that deaths among disabled lives are
evenly distributed throughout the year,

(19) (Vi + % 标)=dli = d„-dia
since dx =僧 + 必
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From (19) we have either,

(20)
or
(21)

.dx - d°a - qlz-lli
------- O------

野=%-(诺+ %驾)必

simplifying we have
Substituting in (18) the value of ix from equation (20) and

(22) ==% - q： •亶 一 / • q； •馈
1 _ JO .己

Substituting in (18) the value of 娉 from equation (21) and
simplifying we have

(23) ^J> = / X箜+彩心甘一空
1一%

At the commencement of the table, rrx and q： being known,
d?* 2 may be obtained by means of formula (22) as is zero and
理 equal to lx. Substituting the value of d# so found in
equation (18) ix is obtained. We can get dg from the relation
dx = dx—d^a , If we use formula (23), instead of formula (22),
we obtain ix first then obtain d,a from equation (18) and
hence d?・.

(c) ~When p? is given. At the initial age of the table
暨=I, and 坦=0. As p；1 is the probability of a life aged x
becoming disabled and surviving to the end of the year, at the
initial age, say 15, pf；・嘴then as 嘴=Zio —%, the value
of I? for the next higher age may be obtained. To obtain
we must consider not only the survivors of those becoming dis­
abled in the year beginning at age 16, but also the survivors of
li0. In other words
(24) 4； = Pii •此& + ( 1 — %) %

In general
(25) 理=p% .蚂 + (1 - 垢)吐
and 
(26) 磬= lx-诺
The process is repeated until the table is completed.

When the function p；1 is used in the construction of a com­
bined mortality and disability table, it is usual to tabulate
under the heading "Number Becoming Disabled in Course of
the Year" only those who become disabled during the year and
are alive at the end of the year. This number for any age x
is the product of and 僧.
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If a column of °Deaths among Active Lives" is shown, it
would comprise for each age all deaths during the year among
lives active at the beginning of the year. A life active at the
beginning of the year becoming disabled and subsequently dying
within the year would be included among the deaths among lives
active at the beginning of the year. We have used the symbol
d# for the number dying while active between ages x and
/ + 1. The symbol di may properly be used for the deaths
between ages x and x +1 among lives active at age x.
The column d? may be completed from the relation

di = dz — lg ・ qi
The construction of the table when is given does not directly
produce d? or ix. These values, however, may be approxi­
mated as shown below.

Students who refer to Hunter's table (T. A. S. A., XII, 66)
should notice that the values shown in the column headed
^Probability of Dying in Active State" are equal at any age to

They are really values of qi where qi is the probability of

a life active at age x dying within the year. Since Hunter's
table was published, the Actuarial Society has adopted an
official disability notation, and to avoid confusion the student
should make the following changes in the headings of Hunter's
table:

rx should be changed to p#
必 should be changed to 宓

lia • rx should be changed to Zja . p?.
Hunter table is published in a convenient form for most

purposes. The table shows values of Z；a • and 始 and if it is
desired to obtain a table giving values of iXj d?, rx and it may
readily be done by the use of the following approximate formu­
las. On the assumption that disability occurs, on the average,
in the middle of the year, we have 

(27) 磨・p¥ = JQ一 如 Q[)

(28) 4=

(29) # =（以+彩以4
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(30)

and from (16) 涉罗=% — d.
In an investigation where only is obtainable, the statement

in equation (27) is only an approximation as q[ is determined
from claims which have survived the policy year in which the
claim occurred. On account of the high mortality rate among
disability claims in the period immediately following the occur­
rence of the claim, the q； of the investigation understates
the value which should be used in equation (27). The effect
would be to understate the value of ix and therefore of d^.

At one time there was considerable discussion as to whether
there should be a separate table for each age at entry, so that
the probability of survivorship of an active entrant should be
the same as the probability of survivorship according to the
total mortality table; or whether there should be only one table
beginning with a single initial age, so that for the succeeding
ages the probability of survivorship of the active and disabled
lives combined should be in accordance with that of the total
mortality table. In the case of a single table the probability
of survivorship of an active life is not the same as that in
accordance with the total mortality table, but is slightly greater
on the assumption that the probability of survivorship according
to the total table is the probability of survivorship of mixed lives,
some of whom are disabled (see page 91). Arthur Hunter stated
(T. A. S. A., XII, 58) that he had calculated premiums and
reserves for the waiver of premium benefit first on the basis of
a separate table for each age at entry and then on the basis of a
table beginning with a single initial age and that there was no
appreciable difference in the results.

It will be recalled that, in the construction of a table of mor­
tality and disability, there are three methods of determining the
rate of mortality among active lives (see page 90). The first
method described was where an investigation of the mortality
among active lives had been made and the rates of mortality
among active lives directly obtained therefrom. An advantage
of this method is that there is definitely established at each age
the rate of mortality among active lives. If, on this basis, a
single table of mortality and disability commencing, for example, 
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at age 15 is subsequently constructed, together with separate
tables for each age at entry, it is important to notice that the net
premiums and reserves are identical, whether the single table
or the separate tables are employed.

Approximate Methods Used in Recent Investigations
It has already been shown, in several recent investigations,

notably the Inter-Company investigation of 1926, that the ex­
posed to risk of disability has been obtained from the valuation
data producing approximately the absolute rate of disability

This procedure was but a temporary expedient as most
of the companies had not prepared disability statistical cards.
This situation has now been corrected in many companies and
undoubtedly future investigations will be based upon correct
exposures which will directly produce rx or pi1. Where 匕 was
obtained from the past investigations, rx was determined from
the relation 命=(1 —匕.No values of q°a, however,
were determined, the assumption being made that the mixed life
functions could be used in place of the active life functions
without any great loss in accuracy. It should be noted here that
the pension fund method of calculation was used in these inves­
tigations, so that the "ii'' functions, 1^, d?, etc., were not
needed. The effect of the foregoing assumption on premiums
and the correction for it in the premium formulas will be dis­
cussed later.
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CHAPTER VII.
COMMUTATION COLUMNS FOR THE HAMZA
METHOD OF COMPUTATION—ANNUITIES

It is generally stipulated in life insurance contracts that bene­
fits dependent upon total and permanent disability will not be
granted should disability occur after a fixed age, say 55, 60,
or 65. In such cases it is customary, in using any of the formulas
given below, to eliminate the values of rx, 4 or for ages 55,
60, or 65 and for higher ages.

In what follows it will be assumed that the disability benefit
becomes payable only in the event of disability occurring before
age g, and the formulas will be based on a combined table of mor­
tality and disability, commencing at (say) age 15, in which the
probability or rate of disability is taken as zero at y and all
subsequent ages.

The commutation columns frequently used in the calculation
of premiums and reserves for disability benefits are those based
upon ［功 度 and ZJ, respectively.

The student should have clearly in mind the distinction be­
tween I； and The number of disabled persons living at age x
according to a combined mortality and disability table is rep­
resented by , whereas the number of persons living at age x
out of a certain number of disabled lives selected as a radix at
the initial age of a table of disabled life mortality is repre­
sented by I：. Commutation columns are formed in the usual
way, as follows:

=vx+1 - d 墅

=

=四

—• dx
=s：：r

=g
=vl+1 • dx
=fir %

=s：zr 四“

壁
地
理
C?
M?
B?
C1
M1
足
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Annuities

The notation and the formulas for annuities will now be given.

a岩=the value of an annuity-due on an active life now
aged x payable during activity.

a，司：e = the value of a temporary annuity-due on an active
life now aged x payable for n years or for y 一 x
years, whichever is the shorter, and during activity.

a： = the value of an annuity-due on a disabled life now
aged x payable until death or prior recovery.

a? = the value of a life annuity-due on an active life now
aged x payable during survival, active or invalid.

a? = the value of an annuity payable at the end of each
year provided an active life now aged x is then alive
but disabled.

a<^：n=r\ = the value of a temporary annuity payable at the end
of each year for the next n — 1 years provided an
active life now aged x is then alive but disabled ；
n — 1 is used because this is the term which would
be applicable in the waiver of an annual premium in
an n-payment life or an 九-year endowment.

There are two elements which are limited by the term period,
(1) the period during which the disability may occur and (2)
the period during which the disability annuity is payable. The
last of the above annuities is sometimes viewed as having a dis­
ability coverage period of n years (under, say, an n-pay-
men t life) even though the disability annuity period is for only
n — 1 years and is written

a «:ni)
az：a=n .

The annuity, however, is usually written as where the
periods of the coverage and annuity payments are coterminous.
The other notation is useful in cases where they are not. For
example, an n-year endowment policy may provide for a life
disability annuity in event of disability occurring within the
endowment period. The benefit would therefore be represented
by 洞).

Similarly for the annuity represented by a?*,  disability is
usually presumed to occur before a fixed age, say y. The dis­
ability tables are constructed accordingly. Therefore, although 
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such an annuity should more correctly be represented by a°（＜:
it is customary to merely write a巴 the limitation in the coverage
being understood.

希=the value of a deferred temporary annuity payable
at the beginning of each of t years, first payment
deferred n years, provided an active life now aged x
is then alive but disabled and that the disability
occurred during the n years.

（3!）璞=舞 （32） 队=箜亲箜

（33） » =费 （34） a；g=列蒙也

Of the Ig disabled persons living at age x according to a
combined mortality and disability table there will be np[- lx
alive n years hence ； therefore, of the l岩 active persons living at
age x there will be L+“一•甘 persons alive n years hence,
some of whom may be disabled, the others active. Where nPi
represents the probability that an active life age x will survive
n years,

（37）

and

By definition
（39） 
and

（40）
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hence

(41) aV = *a z —寿. aj —

(42)
and

(43)

理=ax — ( a, — ai)

ar：n=n = 寿(az：ni — a；：E

The value of a? as expressed by equation (41) may be de­
duced directly by first principles. If lx lives have an annuity
of 1 per annum ceasing at death, they will receive in the aggre­
gate each year the same amount as 性 active lives and Vi disabled
lives receiving similar annuities. Assuming no recoveries among
disabled lives, this would be in symbols

hence

but as

- a； + 诺

理. a； = lx az - I'i - aj

a； = + aj«

I? (aja + 嘘)=— 炊

i.e., Zr-Oz = Zz-ax -曾,a¥ - Z« -al

or 理=*■  a-昔-a«-a?

Convenient formulas may be deduced from formula (41) as
follows:

G« = ax —寿.a： _ a?

。窘・ap = Dx ax 一说• al 一 D窘啰

=M 一 曲• a[ — 理
Hence

(44)

and
1 — D肾

(45) aai _ = W*  — — Dg • a： ：7H
x:®-i i 2)aa
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Calculation of Disabled Life Annuity Values 
As previously indicated, aj represents the value of an annuity-

due on a disabled life, payable until death or prior recovery. If
we are dealing with aggregate disabled life data such as that
used by Mr. Hunter, a： is equal to

a
and the monthly annuity a ?12), for evaluating monthly income
benefits, can be satisfactorily obtained from the relation

al(,2> = a<
When our data are obtained from an experience under a

clause with a fixed waiting period, such as 90 days, the termina­
tion rate among disabled lives is high during the early years of
disability. The disabled life termination rates given on page 117
for Class (3), for example, illustrate that the values vary much
more by duration of the claim than by age for a given duration.
This condition is exactly opposite to that assumed in an aggre­
gate table, viz., that the values will be dependent only on the
age, irrespective of the duration. As a result, select disabled
life annuities are really imperative when computing premiums
or reserves for benefits under clauses containing a waiting period
to determine a presumption of permanent disability. In the
Class (1) experience, based on a clause without a fixed qualifi­
cation period, the variation in values by duration of tlie claim
was not so great as that in Class (3). On this account we find
approximate aggregate annuities satisfactorily obtained for
Class (1) by J. D. Craig (T. A. S. A., XXVII, 47). The method
followed by Mr. Craig was to obtain an hypothetical pi which
would reproduce the select disabled life annuities the
formula for p[ being

= (1 +，)
X alx1+l

By means of the values of the hypothetical aggregate pj, an
aggregate table was constructed which would produce life annu­
ity values equal to the select life annuity values. Select tem­
porary annuity values were not of course reproduced by the
hypothetical table, but the resulting aggregate values, though
excessive, were not too high to affect materially the premiums.
A similar method, to reproduce a晶 was tried by J. T. Phillips
for the New York Life experience (T. A. S. A., XXX, 413) but 
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was not very satisfactory, as the variation of the disabled life
termination rate by duration was considerably greater than in
the Class (1) experience. Detailed illustrations of the effect of
the foregoing hypothetical aggregate tables on the values of
annuities, premiums and reserves may be seen by turning to the
two references just mentioned. The student is also referred to
F. F. Davis' discussion of Mr. Phillips1 paper.

The great variation in the termination rate in the early years
of disability not only makes select annuities necessary, but it
also makes it advisable to use some other adjustment than that
already stated in order to obtain monthly disabled life annuities.
The practice has been to calculate the annuity directly from the
monthly termination rates for the first year and to make the
ordinary monthly adjustment on the deferred portion of the
annuity. Expressed in symbols the relation is

a留= &乏二1力口略+ a{x}—蒜叩右

Actual monthly rates could be taken, of course, for a longer
period than one year, but tests have shown that the ordinary­
adjustment for monthly payments is sufiSciently satisfactory for
that portion of the disabled life annuity applicable to the sec­
ond and subsequent years.

On account of the relatively constant value of the first year
termination rates under an experience such as that for a 90 day
waiting period, the adjustment for monthly payments in respect
to the first year of disability does not vary greatly by age.
Because of this feature W. M. Strong used an adjustment con­
stant for all ages in calculating the disabled life annuities under
the Mutual Life experience (T. A. S. A., XXX, 180). Mr.
Phillips, for the New York Life experience, used values for the
expression

佥，二？广'^Piz]—昙叩和j

which varied from .440 at age 18 to .462 at age 47.
In the ordinary adjustment for monthly payments we have

af =玖一芸
.13

or = ax + 24
The fraction 霸=.542, which compares with the above adjust­
ments of from .440 to .462.
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CHAPTER VIII.

CALCULATION OF PREMIUMS BY THE HAMZA
METHOD

"Waiver of Premium Benefit
An example of this benefit appears on page 207.
As has been previously stated, when a premium is waived

the amount of the waived premium is not charged against the
policy, but the policy and all guarantees in it are the same
as though premiums had been paid each year. This benefit is
usually limited to the occurrence of total and permanent dis­
ability before the insured attains the age of 65 or 60, or even
an earlier age. These statements do not apply to the modified
form of waiver benefit granted occasionally in the past under
which the insurance is reduced by the amount of premiums
waived for disabilities occurring after a certain age.

The premium, which has been waived, has sometimes been
the net insurance premium and sometimes the gross premium.
When the latter is waived the dividends payable to the insured
while disabled should be the same as though he were active and
paying premiums. The Insurance Commissioners1 Standard Dis­
ability provisions require in effect the waiver of the gross pre­
mium, as they stipulate that the dividends shall be the same
whether the insured is active or disabled. The student will find
the question of dividends to disabled policyholders discussed in
Part I, Chapter VIII. The regular commissions are usually paid
on waived premiums if the gross premium is assumed to be
waived. If no commissions or reduced commissions are paid but
full dividends allowed, the premium waived in. the calculations
would be the gross premium less the savings in commissions. As
premium taxes would usually not be payable on premiums
waived the gross premium waived could also be reduced because
of that saving in expense. The usual practice, however, is to
omit any correction on that account.

The formulas that follow apply to the benefit of waiving either
the gross, a modified gross, or the net premium, P, in the event
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of disability occurring before age yf where premiums for the
benefit cease at age y. In practice the combined mortality and
disability table is adjusted so that beyond y the rate of disability
is zero, and therefore in the following formulas will be
equal to zero.

q£*  calculated on the basis of a combined mortality and dis­
ability table, adjusted in the manner described in the preceding
paragraph, therefore represents the present value of one per
annum payable during the disability of a life aged x, now active,
provided disability occurs before age y.

Ordinary Life policy. At the inception of the policy the value
of the waiver of premium benefit is
(46) p.a^ 
and remembering that premiums for the waiver of premium
benefit cease at age y, the annual premium for the benefit is

(47) 与住第PR.
：i^xl

Using formula (44) the net annual premium for the waiver
of premium benefit is

(48) P皿一以＞ a：）
N堂一 N零

Limited payment life and endowment policies.
the waiver of premium benefit is

The value of

(49) P - ax-ji=r\»
where n is the number of payments under a limited payment
life policy, or the term of the endowment under an n-payment
?i-year endowment. Where re + n = or V V the premium for
the waiver of premium benefit is payable for n years and the net
annual premium is

(50)
x : n|

but where x + n>y, the premium for the benefit ceases at age
yf and the net annual premium for the benefit is

aa
^xCv=x\

(51)
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Using formula (45) the net annual premium for the waiver
of premium benefit, where x + n = or <Z y, is
(52) *应 ？一列牝一砰房：汩)

四一 N爵「

or where % + n > g,
(53) P回一列洞)

N堂一醇

The premium for the waiver benefit is assumed payable up to
and including the last anniversary on which a premium is sub­
ject to waiver. The policyholder generally has the right to
discontinue the benefit at any time and might do so just before
the payment of the last annual premium, as the benefit would
become valueless as soon as that premium has been paid. The
active life annuity in the denominator of the above formulas,
therefore, might properly be for a period one year less. For
example, in (47) and (51) we would use ^v=x=y\ instead of

and in (50) &?：网 instead of The premium
waived, however, is often paid semi-annually, quarterly or
monthly, so that the benefit has a value until the last premium
instalment is paid. On the other hand, the waiver benefit has
been often combined with an income benefit which continues
beyond the date of the last premium. In such cases there would
be no inducement to cancel the benefit before the last disability
premium had been paid.

A similar situation arises under certain income and instal­
ment annuity benefits in connection with endowment policies.
For a further discussion of this subject the student is referred
to page 148.

Disability Annuity Benefit

If the annuity is payable annually with the first payment
due on the next policy anniversary after the receipt of proof
of disability, formula (47) would apply to an Ordinary Life
policy upon substituting the amount of the annual disa­
bility annuity payment for "P''. This provides for a life dis­
ability annuity. The same formula would apply to an n-payment 
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life policy where x y, x-{- n the formula for the
net annual premium is
(54) 与笙

洞

(Note that for x-\- n^=.y either formula may be used).
The clauses in endowment policies may provide an annuity

which would cease at the maturity of the endowment or they
may provide a life disability annuity. In either event, disabil­
ity must occur within the endowment period.

For the former benefit the net premium under an n-year
endowment is

(55) %夺顷 if 勿 + n N V

(56) and 气的圣 if re + n
: t/=xl

The temporary period of the annuity in the numerator is nf
which, assumes that the last annuity payment is due at the end
of the endowment period. Under the corresponding waiver
formula the last premium waiver is due one year earlier, assum­
ing premiums are payable annually.

For a life annuity benefit under an n-year endowment the net
premium formulas become

(57) K • g".：/ for x + n

K • na<<:(58) and ——房-----  for x + n y
ax: FFJ

The annuity in the numerator of formula (58) is ordinarily
written as a? since the annuities and other monetary values
would be calculated on the basis that the rate of disability above
age y is zero.

These formulas may be expressed in commutation form simi­
lar to (48), (52) and (53). If the annuity is payable at any
other time than the policy anniversary, or if it begins at an
anniversary subsequent to the anniversary immediately follow­
ing the occurrence of disability, the foregoing commutation col­



142 CALCULATION OF PREMIUMS BY THE HAMZA METHOD

umns, however, are not directly applicable. This is also true of
the instalment type of benefit considered below. The valuation
of the benefit can be made by a summation method which is
analogous to the pension fund method. For example, if the
annuity should begin one year after the receipt of proof of
disability, the value of the benefit at inception of the contract
for an Ordinary Life policy would be ,

(5幻 点. K 亦•皆• r, • ah”

and the corresponding net annual premium ceasing at age y
or prior disability is

(6°) j^aa _ ^aa £：二；'小,D°a - Tt • G：+外

The student will find it a useful exercise to develop the for­
mulas for other plans and for other benefits, such as an annuity
to begin one year after the anniversary next succeeding receipt
of proof of disability.

Payment of Face Amount in Instalments during Disability,
Balance, if any, Payable at Death or Maturity

The foregoing discussion refers to disability annuity payments
which are not deducted from the face amount of insurance.
Many forms, however, were issued which provided that the face
amount of the policy would be reduced by any income payments
made. In some cases the income payments ceased when their
sum equalled the face amount of insurance; in others the annu­
ity continued for the duration of total disability even after the
face amount had been reduced to zero. The payments under
the former type are frequently designated instalment payments
and those under the latter, income payments reducing the face.

The amount of the annual payment was usually one-tenth or
one-twentieth of the face amount. An example of a clause for
this type of disability benefit will be found on page 208.

The instalment types of benefit are not of great interest, as
such forms are no longer issued. However, problems still arise
in connection with them because of the large amount of insur­
ance still in force containing such benefits. The student should,
therefore, be familiar with the nature of the premium and 
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reserve calculations which are peculiar to these benefits. Since
the first edition of the disability textbook, which described the
calculations for instalment benefits, is now out of print, the
formulas contained therein are given below ； the corresponding
formulas according to the pension fund notation are given in
Chapter IX.

The following formulas are applicable to a benefit with instal­
ment payments, the first instalment becoming due one year
after the anniversary next succeeding the receipt of proof of
total and permanent disability. The symbols used may be
defined thus：

k represents the number of instalments, 1/k being the
amount of each instalment,

n represents the number of years premiums are payable
under a limited payment life policy, or the term of an
endowment policy (only an 殂-payment n-year endowment
policy being considered),

d represents the discount on 1 payable one year hence.
Ordinary Life policy. By paying a part of the policy before

death the company loses interest on the instalment paid from
the date of payment to the date of death. The value of that
interest is measured by the mortality among disabled lives.

In the case of a life aged z +1 which has become disabled
during the preceding year an instalment of 1/k will be paid on
attaining age z + 2. The value of the interest lost by making
this advance payment is an annuity of d/k so that the value
of the benefit, on account of the first instalment, is

d 矶+2

Similarly, the value of the benefit at the end of the year in which
disability occurs on account of the second advance payment is

d %
r再r

As there are k possible instalments, the value at the end of the
year in which disability occurs on account of the prepayment of
all possible instalments is

£ • {研+2 + N；+3 +........+ 矶+* }
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（61） = 4 伊％斜2）

and at the inception of the contract the value of the benefit is

㈣ 点皆* 〈（色3* ）

As premiums for the benefit are payable until age y the net
annual premium for the benefit is

㈣ 殍% W：丁「皆前• £ （%沪）

Limited payment life policy. At the beginning of the con­
tract the value of this benefit is the same as that under an
Ordinary Life policy issued at the same age. When 勿 + 九 M g
the annual premium for the benefit is also the same as under an
Ordinary Life policy, because in this case the annual premium
for the benefit will cease at age y. Where x n <Z y the net
annual premium for the benefit is

W）殍矣；空土 .皆•涔催（%普）

on
d

Endowment policy. Under an *year  endowment policy issued
at age x, as the face amount of the policy would be payable either

"一 .
at death or at maturity, the temporary annuity 一-一八,乎十"-

measures the value of the loss of interest from the date an instal­
ment is paid until death or maturity. In the case of a life aged
« +1 which has become disabled during the preceding year,
an instalment of 1/k will be paid on attaining age z + 2. Since
the policy matures at age x + n the last age at which an instal­
ment can be paid is « + n -1. The value at the end of the
policy year in which disability occurs of the loss of interest on

account of the first advance payment will be % • M+— ；

account of the second instalment payment, the value will be
•耳叶3 确 ； and on account of the tth payment,

d ,研+中一昵+” .
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If disability occurs before age x + n — k — 1, there are k pos­
sible instalment payments. In this case the total value at the end
of the year in which disability occurs, on account of the k
possible payments will be

d「矶+2 + 列+3 +....... + 一 1•应
k L 西I J

or £ 士2 — 'I券F2 一where +九亨 z + & + 2.

Where disability occurs after age x-\-n-k-l there will be less
than k instalments payable, the last instalment being paid at
age a; + - 1. The highest age at which disability can occur for
an instalment to be payable is a; + n - 3. The value of the inter­
est lost on account of the last possible instalment payment will be
冬.矶~~ N'+n and the total value on account of the
k D{+1
x + n — z — 2 possible payments will be

—一 (l + Tl — Z — Z) where x + n<z + A; + 2.

—S：+*+2 —农 J
d「S；+2-S：+”一
r L d'^ Jj

The expression may be written with only one summation as
follows:

+ 瞄 + •…+ 衣£+”.1 一 S + ?i-z-2)d
~k

or
d

~k 
Where 与 + 久 W 27, the annual premium for the benefit, being
payable for n years, will be
(65)

1
N堂一

(65a)

评与慰；:吧件心■噂群火盘］}
where m equals k + larx-^-n —z-1 whichever is the less.

The student must be careful in applying these formulas to
particular cases. The following example will illustrate the
modification sometimes necessary: If we are dealing with a
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Ten Year Endowment providing instalment payments of one-
tenth the face amount, the first payment falling due one year
after the anniversary next succeeding receipt of proof of dis­
ability, then the first half of formula (65) will be eliminated as
the upper age limit of the summation will be less than the age at
issue. Also, in the second half of the formula the lower age
limit of the summation should be the issue age.

Where c + 仇 > g, the annual premium ceases at age y, and the
benefit is not received unless disability occurs before age y.

The premium for the benefit is 
(66)

1 J*  t-z+n-Jt-2 Daa < . — Sl+k+2 — k Un ~|
网一膏径” v-D2 -pt 孔 以+i J
+ ； ju •皆. p.至[S!+2 二里+,_二枝了—z—2)刊习｝

There are two cases where one or the other of the summations
in the above formulas would be eliminated, leaving only the
remaining summation:

Case I. Where x + n-k-2^.y-lf the insured would re­
ceive all his instalment payments before maturity and the sec­
ond summation would be eliminated, the formula reading
(66a成% 5娑暨-％「顷+”]

Case II. Where n A; +1, the greatest possible number of
instalment payments would be Zc—1. The first summation of
formula (66) would be eliminated and the formula would be,
(66b)
耳墅 1 件｛w：-：' v'D°a' p°* - 4

[S：+2 — -(七 + 勿-z — 2)刊+n]｝

Generally, equation (66) may be written with only one sum­
mation as follows: 
(66c)

I . J)aa . pai . d [S：+2 ~~ ~~ (m ~~~ 1) N.+n]

where m = A: + 1 or a? + n- 2~l whichever is the less.
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As there will be no instalments payable unless disability occurs
more than two years prior to maturity, the summation in equa­
tion (66) ceases when 2 = x + n - 3. Accordingly when
a; + n = + 1 the summation is Z：：：? instead of the
formula remaining otherwise unchanged. However, formula
(66c) may be used in either case, as when 劣 + 九=g + 1 the
last term in the summation is zero, i.e., when z = y -1.

Maturity Instalment Benefit
This benefit provides, at disability, for the payment during a

term certain of instalments the present value of which, at a
given rate of interest, is the face of the policy. If death should
occur before the term certain period expires, the present value
of future instalments is paid in one sum. Since interest as well
as principal is included in the instalments, this is equivalent to
maturing the policy at disability instead of at death or maturity.
Thus, in addition to the waiver of premiums, the benefit to be
provided for is a loss of interest on the face amount from the
first instalment due date to the date of death or maturity.

The following formulas are applicable to a maturity instal­
ment benefit under which the instalments are payable annually,
the first payment being made at the end of the policy year in
which disability occurs.

Ordinary Life policy. In the case of a life becoming disabled
between ages z and z +1, the first instalment becomes due at
age z +1 and the company loses interest on the face amount
from age z + 1 to the date of death. The present value, at the
date of the first payment, of the interest lost per unit of face
amount is an annuity-due of d so that the value of the benefit is

d-

At the inception of the contract the value of the benefit is
(67) 法-器:尸 v Dr ■ P? ■ d -ai+1

As premiums are payable until age y the net annual premium
for the benefit is

(68) •府 vD- p^ d- a$+x

矶+1
Di+l
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Limited payment life policy. Except where x + n <Z y, the
value of the benefit and the net annual premium are the same
as for an Ordinary Life policy at the same age at issue. Where
④ + 仇 V g the net annual premium for the benefit is
（69） 品祁牛尸 vD- p^-d- a、

Endowment policy. The value of the benefit is a loss of inter­
est on the face amount from the first instalment due date to the
maturity of the policy or the death of the insured should he die
within the endowment period. The net annual premium for
the benefit is,

if re + n > 2/,

（70） 时，• v-D^pr-d-型+'兄阡

and, if / + s 乏 g,
（71） ------ -------寸r+n-2 u . naa .刃. 研+】~~M+n
{l11 蹭一件° P，d ok

The maturity instalment benefit is issued at the present time
under group life contracts. As such contracts are usually issued
on the one year renewable term plan, it may be assumed that the
life insurance coverage ceases when disability occurs. In such
event there would be no waiver of premium in the disability
benefit. The benefit would, therefore, be equivalent only to
maturing the face amount of the policy on receipt of proof of
disability. The premium for the benefit would be the premium
to provide at disability a single payment equal to the face
amount of the policy. This is the assumption usually made.

Total Premium for Disability Benefits. Period
during which Payable

When a policy provides for an annuity or for the payment of
the face amount in instalments during disability, it generally
also covers waiver of premiums during disability. The
total premium for the disability benefits will then be the sum
of the premium for the waiver benefit and the premium for the
annuity or instalment benefit. In calculating the premium for 
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the waiver benefit the premium to be waived is considered to be
the premium for the regular insurance exclusive of the dis­
ability benefit, because the premium for the disability benefit
is calculated on the assumption that it will cease in event of
disability. Policies are frequently issued with a double indem­
nity accidental death benefit, the premium for which is usually
waived along with the insurance premium. As the double in­
demnity premium is small so that the disability charge for waiv­
ing this premium is about one or two cents per $1,000 of insur­
ance, it is customary to make no charge for waiving the double
indemnity premium.

The waiver of premium benefit contained in a limited pay­
ment life or an endowment policy ceases when the last premium
is paid. The benefit considered on pages 141 and 148 ceases
unless disability occurs prior to one year before the maturity of
an endowment policy; the benefit considered on pages 144 to
147 ceases unless disability occurs prior to two years before the
maturity of an endowment policy. Where x + n = or<i/ pre­
miums for these benefits are calculated on the assumption that
they will be received for n years, unless the insured dies or
becomes disabled before that time. Accordingly it is assumed
that premiums will be received after the benefit ceases. Although
many policies grant the insured the privilege of canceling at
any time the disability feature and reducing the premium by
the amount of the premium for the disability benefits, yet it is
not believed that many policyholders will take advantage of this
condition.
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CHAPTER IX.

CALCULATION OF PREMIUMS BY PENSION
FUND METHODS

A. Pension Fund Method Applicable to Early Types
of Benefits

The student will find two distinct forms of pension fund nota­
tion. One form is applicable to the earlier types of benefits.
A discussion and development of it will be found in J. F.
Little's paper (T. A. S. A., XIV, 55) the main features of which
will be covered in this study. The other form of pension fund
notation is merely a development of the first form to make it
applicable to the present day benefits.

The great advantage of the pension fund method is the facil­
ity with which it can be applied to different types of benefits.
Pension fund commutation columns can be computed by employ­
ing either or rx to provide benefits beginning at any time
after disablement and terminating at any desired time. The
columns can be developed for either annual or monthly pay­
ments and are applicable to either aggregate or select rates of
disability and of claim termination. Separate sets of columns
are necessary, however, for different rates of disability, for dif­
ferent commencement dates of benefits, etc.

The student in reading Mr. Little's paper should substitute
p¥ for rx. The principal symbols used therein and the formulas
based thereon are as follows:

The single premium to provide 1 payable at the end of the
policy year in which disability occurs is

(72)

(73)

where
and
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In the various formulas now to be developed the variable
will be taken as W instead of ' W where z = x +«. tfnfi will
be used to denote the premium period in limited payment plans
and also the endowment period in coterminous endowments.
For limited payment endowments, "t‘‘ will denote the endow­
ment period.

If the benefit is payable only in event of the disability occur­
ring before age yt the single premium becomes

If the tables are constructed with disability coverage ceasing at
age yt the value of rM^ would be zero.

The annual premium ceasing at age y for the latter benefit is
(75) m w

修—N等
and when premiums are payable for n years, / + 饨 W ", is
(76) g — M

N堂一
The single premium to provide a disability annuity of 1 per

annum to commence at the policy anniversary following dis-

£二"旨*小

=

ablement is

(77)

where v • D^1 • pS • aj+i = "Cf
and £二；rBC? = rAM^

Note that nC^ = rC7 • a；+i； the small letter "a" is added
to the upper left hand corner of the basic symbol to indicate
that the disability benefit is an annuity.

Assuming disability coverage to age y,

is the commutation expression for the annuity represented by a^.
The foregoing provide at disablement for a single payment

or for a life disability annuity. In the case of the waiver benefit 



(78)

where 

(79)

(80)

(81)

(82)

D* *
since raC^n-i = 'G+”-i •

riCz
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If © + n>j/ the summation becomes
食"® a：+i

叫您 一矶+n (叫一
D°a

When x-}- n y the formula represents the commutation ex­
pression for a；?黑 and, when :c + n > 切 the expression for

aCf-F1*!)
x:ri=Ti .

The annual premium for the benefit, where / + n 豆 g, is
呵性一叫穹牝一船+n (小打一 "AG+”)

片一涔”

and, where x n^> .y, the annual premium ceasing at y is
*泌^ 一 Fl, 一 仅一叮企

膏一 N*
If instead of the waiver benefit we were to consider an annual

and £二的=r3Mx
The formula may also be written

F您 一 券“ 一 N\+n ("归/ 一 叫舄+“)

under limited payment life, term and endowment contracts we
must provide for a temporary disabled life annuity benefit.

The single premium for a temporary disabled life annuity-due
of 1 per annum applicable to the waiver of premium benefit
under an n-payment life policy, where 劣 + 处 W g, is

_5_ v«-x+n-2 rCat. < ___ „
£)aa ^x«z 5 d«+l : x+n-t-U

_ ] vi-i+n-2 rriai 一 刊+外
- ~DT 习" ％ , ―-

"』您一券z —矶+n ("泌,一 FA+z)
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income benefit under an endowment policy, the first income
payment to become due at the policy anniversary following the
receipt of proof of disability, the annuity continuing during
disability until the maturity of the endowment, then the last
annuity payment would fall due on the maturity date of the
policy. The annuity involved would therefore be for a period
one year longer than that for the waiver benefit in the fore­
going formulas. The period of exposure to disability would also
be for one year longer as a benefit would be payable in event of
disability occurring in the last policy year. The single premium
for this benefit, a; + 仇 W g, is

” '顼您一叫尊"一 （"以，一"AG+”）
（庭） 世

Various combinations of the various periods involved can be
made; a general formula, however, can be given which will illus­
trate the modifications in the formula. Take the case of an
n-payment t-year endowment, / +勿 VgVc + 左 The annual
premium for an annual income disability benefit in event of dis­
ability before y, the income to commence on the policy anniver­
sary following receipt of proof of disability and continuing dur­
ing disability until the maturity of the endowment is

停4） M 一 5 —观+中（哄一叫）
I） 龄—硝。

The period of the "泣‘‘ functions depends on the period of
coverage. As the coverage ceases at age y, the final "C" in the
summation is for y—1, i.e., the subtractive "Jf'' symbol is
for age y.

The symbol gives the period of the disability annuity. As
the last annuity payment is on the maturity of the endowment,
that is at age x + <, the annuity ceases at age 勿 +1 +1.
Therefore we have 刊+中 in the formula.

The Naa symbols give the premium paying period. The last
premium is payable at age x + n—1 and ceases at age x + n.
Therefore the subtractive symbol is &第.

If the student keeps clearly in mind these three periods—the
coverage period, the benefit period and the premium payment 
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period, and the symbols affected by them, he should have little
difficulty with the various combinations.

Instalment Benefits
Life policy. In the calculation of premiums for the instal­

ment type of benefit, that is, wliere the face amount is reduced
by any disability payments made, it was shown on page 142 that
the Hamza method could not be used without recourse to a
pension fund summation method. If we use, with a slight modi­
fication, the pension fund methods and notation as in Mr. Little's
paper, additional commutation columns may be developed for
the instalment type of benefit. In the case of a disability instal­
ment annuity of £■ th of the face amount, the first payment due

one year after the policy anniversary following receipt of notice
of claim, the single premium under a life policy for the benefit in
event of disability occurring before age y, is

d rrfat S；+2 — $：+Jt+2
fcToF J ， BIT；

=Z&a "Cz (S；+2 — $：+*+2 )

(85) = ± .'也技一〃£"

where Sj+t+2 is formed for the single value of k required
and "Cz (S：+2 - 空+壮2)=唯理

and 或：；rIlC? = rJiM?
and d, as in the previous chapter, represents the discount on 1
payable one year hence. The adjustments in formula (85) to
obtain the annual premium for Ordinary Life and limited pay­
ment life policies are obvious.

If the instalment payments commence on the anniversary next
succeeding receipt of proof of disability, S：+】一5：+±+1 must be
substituted for S；+2—S：+±+2 in the above formula so that
expression (85) becomes

(85a) T--------评一

where "C*  (S{+1-5* +t+.) = rZJC?*  and S：：：咨理华



CALCULATION OF PREMIUMS BY PENSION FUND METHODS 155

Mr. Little used the symbols 7G instead of rItC? and T[MX
instead of Air. Little's notation has been changed in
order to facilitate a distinction being made between the expres­
sions TSCz (51+i-5j+t+1) and rsCz (51+2-5^+*+2). At the same time
such a change, although making the symbols somewhat more
complex, seems more consistent with the notation,
rl"Ci'=TCi' - ■|  ̂= "G・S；+2 and -溢艾=,*C ,2 Sl+],

appearing below.

Endowment policy. The pension fund formula for an instal­
ment benefit under an n-payment n-year endowment is obtained
from formulas (65) and (66) which are in pension fund sum­
mation form. The annual premium for an instalment annuity

of the face amount, the first payment due one year after

the policy anniversary following receipt of proof of disability,
according to formula (65), for x-^-n^y is, in pension fund form,

% 时:莲{；；**“矗.矶+“）

+ W；：其二二i [剧+2-（劣+Z —2）刊+”]}

儿z —2V x-f-n(

+或 - 一”弓。!+“+击》矶+“)+次。•刊+」｝

=A------- 1—— &也疔一方妹"-^一肚刊+尸以一"心+AU)

+ 沮井崩-国+“+工+"—2 .脂+”)(”必+n
一"沮=+2)+[(劣+?1— 2) (r，Mz+^i_i — r，Ms4-n-2)

+ ("R+n-X -"砖+”-2 - — 1 . "3/了+„_2)]次如+，｝

where = 0 "M, rlaC^ = 'C# • and rIaMai = S 小伊.
^x+l
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Maturity Instalment Benefit
Since, under this benefit, the first instalment usually becomes

due at the end of the policy year in which disability occurs, the 

Rearranging, we have
d 1
T •

一Sl+n(*+i_LM+ ”.2)- M+n[机哄一哄+”7)

+伊+九一 2)(”迅+”4 一小句+2)

-(x+n-k-2) (r,M x+n-Jt-l-MMz+n-2)

—— "Rz+n-2 — & — 1 "沮 z+”-2)]

性一『也穹沏券“4 肱券”,

rW"'也绡 “4 + "沮羿— rIaM^2

TltkQai __ TQal .自+l

Canceling out appropriate terms, we obtain, for the premium,

(86) — - --- -------' )k辫一应编

一岛+”(”也+mL〃M+”_2)—刊+“侬• ”迅一彪

Similarly, formula (66) may be written, for 步 + n > g,

(87) — ----- ------v)k N堂一 N*

—免+n("Mx+i-l - "My)—沼+』化• (0 —④―久
-叩心41+”砌｝

The student will find it excellent practice to develop the
formulas for other forms of instalment benefits such as the one
in which the first instalment payment is due on the anniversary
following receipt of proof. The student may check his results
in the suggested case with those developed by J. F. Little in
T. A. S. A., XIV, 66 and, for the endowment form, in the same
volume, page 384. It will be noted in the foregoing solution
that we have the symbol

rZa^at = rQal . $：+2

In Mr. Little's paper an annuity-due is considered so that he
uses the symbol
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same pension fund symbols are applicable as those previously
derived for the waiver of premium benefit. The net annual
premium, per unit of face amount, is：

Ordinary Life policy

(88)

Endozvment policy

N冒一如1

(91)

呵您一泡理一阳“（财一叽）

r^fal 一池沮?一现+“（”迅一小心+』
a •---------------- ------------------------------------------

"辎-
d .憧一雄

This will also be the expression for the net annual premium
under an n-payment life policy if x-}-n is^y. If x + n <,y
the denominator in the above expression would become
龄f舞.

The latter formula may also be written

a ------------------------------------------------------------

for / + n M g

(89) d

for x n <Zy

(90)

B. Pension Fund Method Applicable to Present Day Benefits

The pension fund calculations and notation already discussed
involved the rate of disability represented by p? and assumed
that aggregate or ultimate disabled life annuities were to be
used. The above method could also be employed with an rx rate
of disability provided different values were assigned to the sym­
bols. However, with the advent of the modern contract wherein
disability is defined by means of a definite waiting period, usu­
ally fairly short, and with the introduction of a monthly dis­
ability income benefit, select disabled life annuities must be
used requiring a modified pension fund notation.

The new pension fund notation will be found in two papers,
one by Robert Henderson (T. A. S. A., XXX, 463), and one by
J. T. Phillips (T. A. S. A., XXX, 393). The notation is as
follows:
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The net single premium to provide 1 at date of disability, in
event of disability occurring before age y, is

亦• Dr . re

俨.世.= Ci
s：：r a = M

The net single premium for a monthly income benefit com­
mencing when the insured qualifies for benefits, in event of
disability occurring before age y and on the assumption of a
uniform distribution of claims during the policy year, is

仍•理• l •岫
Sr

=D°a
/ •理• a隰 =0

地； = g

The expression ^Mrx corresponds to ro-M^ — r&M^ of the earlier
form. The student should carefully note the significance of the
small letters at the various corners of the basic symbol. The
letter (trn is placed at the upper right corner to indicate that the
rate of disability involved is rx and to distinguish it from the
former notation which had in that position as its distin­
guishing symbol. The at the upper left indicates the ter­
minating age of the disabled life annuity which in this case is a
whole life disabled life annuity. No letter appears in this posi­
tion of the commutation column symbol for a single payment
benefit at disablement. The letter at the lower left indicates the
period of the summation, i.e., the period of disability coverage.
If no letter appears here it indicates that the summation is
complete, i.e., the coverage period and the annuity period are
equal. In a life annuity the summation would be to age co, if no
letter appears at the lower left corner, but ordinarily
would appear there, where y is the limiting age for the rate of
disability, y being less than co. In the case of a temporary dis­

(92)

where
and

(93)

where

and
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ability annuity ceasing at an age u where u is not greater than
the limiting age y, the complete summation would cease at age u.
As the commutation symbols show the terminal age of the dis­
ability annuity involved, the limits of the summations in these
formulas will be expressed in terms of ages, rather than in terms
of policy years as heretofore.

Formula (93) applies to the evaluation of a monthly income
benefit. The corresponding single premium for the waiver of
premium benefit under an annual premium Ordinary Life
policy, issued in conjunction with a monthly income benefit, is

(94) 或：；项。笋心，％潍+%】4+团+%

The rate rx and not , is the rate of disability directly obtained
from an experience under which benefits (income) commence on
receipt of proof of disability. Even a waiver benefit alone does
not in practice always produce because premiums are fre­
quently payable other than annually. Therefore, in many cases
the disabled life does not have to survive as such to the end of
the policy year of disablement in order to receive a benefit.
J. D. Craig (T. A. S. A., XXVII, 47), dealing with aggregate
disabled life annuities, made the assumption that

(95) 舟 *殖+  % • a[+i =
so that the same commutation columns could be used for both
the income and the waiver benefit. The same assumption was
made by W・ M. Strong (T. A. S. A., XXX, 172) in dealing with
select disabled life annuities. On account of the very high but
rapidly decreasing termination rate in the early months of
disability under modern policies, the above approximation
slightly overstates the charge for the waiver benefit, especially
under limited payment life and endowment plans (see J. T.
Phillips, T. A. S. A., XXX, 407). The overstatement, however,
is small and it is frequently the practice today to treat the
waiver benefit as equivalent to the waiver of one-twelfth of the
annual premium each month.

There is another slight overstatement in Mr. Craig's assump­
tion due to the fact that the mean date of each twelve of the 
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monthly payments of the monthly annuity would fall one-half
month prior to the policy anniversary if we assume that the date
of disability will occur, on the average, in the middle of a policy
year. This small error may be corrected by using a continuous
annuity instead of a monthly annuity. Using select disabled
life functions, Mr. Craig's assumption would be written:
(96) 亦•为涔+灼0^+«1+)< =苛£¥)为］approximately.
Substituting a continuous annuity for the monthly annuity, we
have：

(97) 。虬 hP［x+ hi , a(x+ hi+ m =站+ Hl
= approximately.

This correction was introduced in the premium formula used
in calculating the Class (3) disability premiums given by Mr.
Henderson in T. A. S. A., XXX, 463. It will be assumed, in the
formulas which follow, either that a monthly disability annuity
is applicable to both the disability annuity and the waiver of
premium benefit or that a continuous annuity is used for the
waiver benefit.

The net single premium for a monthly income benefit under
an n-year endowment,勿 + n = % the income ceasing at ma­
turity is, for disability occurring before age ” 吏切

• D野•已• a籍为］:咛胡n

gss ~~ --- -

世fa我么由^=“以

If u > 1/ the summation stops at age g — 1 and we have

(98)

where
and

(99)

或:•皆十八辞么 :u-z-H |

Many of the modem clauses have provided for retroactive
benefits, i.e., upon receipt of proof of total disability lasting the
required time, the disability benefits would commence as of the 
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beginning of disability, the monthly income being usually pay­
able for each completed month of disability. If the waiting period
is f months, the benefit under an Ordinary Life policy in event
of disability occurring before age y is equal to a single payment,
at the end of the waiting period, of f — 1 months' income and

the waiver of 幺 of an annual premium together with a monthly

disability annuity-due and waiver of future premiums. The net
single premium per unit of annual benefit is

v^x , + 部登
(100) ---------- -------------- for the income, and

w; • / + 淞

(100a) ---------- -------------for the waiver of premiums.

The standard provisions which were adopted in 1930 required
that the minimum waiting period should be four months, that
premiums falling due after disablement and within at least six
months from notice of claim should be waived, and that no
income should become payable until the end of the fourth month.
Under a standard four months' clause the benefit would be
equal to waiver of one-third of an annual premium at the end
of the four months' qualification period together with a monthly
disability annuity-due and waiver of future premiums. As the
waiver benefit only is retroactive, the premiums should be cal­
culated for the waiver and income portions separately. As a
matter of fact this is usually done in the premium calculations
for all benefits since the waiver benefit is frequently sold by
itself as well as in conjunction with the income benefit.

The student should have no difficulty in determining the cor­
responding annual premiums; two examples, however, are now
given.

The annual premium payable under an Ordinary Life con­
tract to provide a monthly annuity during disability in event
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of disability before age y, the disability premium ceasing at
age y, is

(101)
国堂一 N寸

The annual premium payable under an n-year endowment to
provide a monthly disability annuity ceasing at maturity, in
event of disability before age y} is
for where je + n = w,

(102) —

(the disability premium ceases at maturity), and
for u>y}

(l°2a)
(the disability premium ceases at age g).
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CHAPTER X.

APPROXIMATIONS IN CALCULATING PREMIUMS FOR
MODERN BENEFITS

As already stated the same commutation columns are used in
present day calculations for both the waiver of premium and
monthly income benefits. In addition to any error involved in
the assumption of (96) or (97) used in connection with the
waiver under Ordinary Life policies, there is also an overstate­
ment under endowment and limited payment policies due to the
monthly temporary disabled life annuity running for one-half
year longer than is necessary, if premiums are payable annually.

The correct expression for the single premium to provide the
waiver benefit under an n-payment policy, x + n = u y, is

,理 , L ,为pb+ 为］.a%+ 用+ % :u-z-l |

Assuming that the relation in (96) is true, (103) becomes
(104) 力• D笋•左• a；%:

The corresponding single premium for the income disability
annuity is repeated again to facilitate comparison

(105) •

The comparison of formulas (104) and (105) shows that the
waiver expression does not include any coverage for the nth
policy year and provides, in event of disability in the with year,
for the waiver of only n — m premiums. The income expres­
sion, when used to evaluate the waiver benefit, provides coverage
for the nth policy year and, when disability occurs in the with
year, for the waiver of e — th + % premiums. For example,
in event of disability in the (n — l)th year, formula (104)
includes the waiver of 1 premium and (105) the waiver of 1%
premiums. For disability occurring in the nth year the former
provides no waiver and the latter the waiver of % premium.
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(106)

When we consider, however, that premiums are frequently pay­
able semi-annually, quarterly and even monthly, it seems reason­
able to assume that in such cases half a year's waiver benefit
may be obtained, on the average, in event of disability in the nth
or last policy year. The practical and conservative considera­
tions prevail so that even in endowment and limited payment
policies, the income annuity functions, sometimes with the con­
tinuous annuity adjustment, are applied to the waiver benefit.
(The student is referred to the discussion on page 140 concern­
ing the period during which the premium should be charged for
the waiver benefit).

When a continuous annuity is used for evaluating the waiver
benefit, we have

c： ,说+顼

=幺二『以(a辟由一 A) approximately
=部尊一我

The deduction from the basic formula to provide for the use
of a continuous instead of a monthly annuity is therefore, under
the Ordinary Life plan per $1 of annual premium waived,

X 奶
24 .昭一衅

The use of select disabled life annuities in the calculation of
premiums for modern benefits increases greatly the number of
commutation values required under policies with temporary dis­
ability benefits. However, the number of commutation values
with temporary disabled life annuities has been limited by tabu­
lating them according to terminal age of the temporary disabled
life annuity and only for every fifth such age. Clauses with
temporary disability benefits, such for example as the waiver of
premium under an endowment or a limited payment policy,
would have the temporary benefit expiring at the same age for
any given age at issue irrespective of the year in which disability
occurred. With commutation values prepared for all ages at
disability and every fifth terminal age of the disability annuity,
premiums may be calculated for every fifth age at issue. The
values for intervening ages at issue are then obtained by
interpolation.
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CHAPTER XI.

USE OF MIXED LIFE TABLE INSTEAD OF ACTIVE
LIFE TABLE

(107)

(108)

There is another important assumption which has been made
in recent years. The Hamza process assumes a standard mor­
tality table to represent the mortality for the total group of
mixed lives. The separation of the mixed lives into active and
disabled is effected by an analysis of the disabled lives. Know­
ing the rate of disability and the rate of death among disabled
lives, the "aa" and "蔬”tables are compiled. In the pension
fund notation it is obvious that the "oa'' tables are necessary
in order to provide for the computation of the pension fund
values. However, as there were not sufficient data to obtain
death and recovery rates among disabled lives in the earlier
investigations of the experience under modern contracts, pre­
miums were calculated on the assumption that the lx values could
be used, instead of 既 to get the exposure to disability in the
premium formula as well as in obtaining the present value of
the premiums payable. Various corrections were then introduced
in the premium formula to offset the inaccuracy in this assump­
tion. The student should note their significance.

Let us consider the expression for the annual premium to
provide a monthly disabled life annuity under an Ordinary Life
contract in event of disability occurring before age y. The true
expression is

Using mixed life functions instead of active life functions the
expression becomes

亦・Os・a降&
Nx - Nv

This formula was used by J. D. Craig in T. A. S. A., XXVII, 39,
except that aggregate disabled annuities were employed instead
of select values.
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There are two errors involved in (108):
(1) Ds in the numerator assumes that the mixed lives are

exposed to risk of disability instead of only the active lives.
This overstates the number assumed to become disabled and
therefore overstates the premium.

(2) Nx in the denominator assumes that the mixed lives
will pay the disability premium whereas only the active lives
pay the disability premium. This results in an understatement
of the disability premium.

The net effect may be determined empirically. Tests have
shown that the net result is a slight overstatement (J. T. Phillips,
T. A. S. A., XXX, 408).

The two errors apply only where a true rate of disability is
determined. If the rate of disability is obtained from valuation
data so that the exposures to risk of disability contain disabled
as well as active lives, the resulting rate of disability should
properly be applied against a mixed life function. In such a
case, only the error in the denominator would be present.

An adjustment was introduced in the denominator of the
premium formula appearing in the Inter-Company investigation
of 1926. The Inter-Company expression was

(109) 由

辟坛

This correction allows for the non-receipt of the disability pre­
mium from disabled lives (see below) by assuming that the
waiver benefit covers the waiver of the disability premium as
well as the insurance premium. It will be noted, however, that
the disability premium is assumed to be waived for the balance
of the insurance contract instead of to age y only.

As the payment of the disability premium ceases at age g, the
Inter-Company formula contains too great a deduction in the
denominator. H. S. Beers (T. A. S. A., XXVII, 279), in the
following expression, allows for the fact that the disability pre­
mium ceases at age y:

•以fa鲜由
(110) •心的£

This can be seen as follows:
Let Px be the disability premium, payable during activity 
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only, for a given disability benefit. The value of the disability
premiums payable to age y, whether the insured is active or
disabled, is

■DD 国Z — Ny
X ―功一

The value of the disability premiums payable during disability is

pD 亦• Oz • L • a斜馈］-v=^w\
X 瓦

using mixed life functions and a monthly annuity for the waiver
evaluation. The value of the disability premiums payable dur­
ing activity only is, therefore,

1 瓦

Equating this expression to the value of the benefit, we obtain
expression (110) for the value of P?. The student will note the
analogy to the calculations for premium return benefits.

The effect of these various expressions on the final premium
values is shown by the table now submitted, assuming the rate of
disability involved is a true rx. The premiums are per thousand
of insurance and provide for the waiver of a gross premium
equal to the American 3% net, loaded one-third, and the pay­
ment of a monthly income of $10 in event of total disability
occurring before age 60, with a three months * waiting period.

If the rate of disability involved has been determined from
exposures containing disabled lives then Beers' formula, (110),
becomes the true expression.

Net Disability Premiums—Ordinary Life

Age

Premiums Difference in
Premiums Ratio of Premiums

Form.
(107)
True
(D

Form.
(108)
Craig

(2)

Form.
(109)

Inter-
Com­
pany
(3)

Form.
(110)
Beers
(4)

(2)-(1) (3)-(1) H)-(D (2)*(1)

%

⑶+(i)

%

(4)+(1)

%

15 $1.84 $1.84 $1.87 $1.86 $.00 $.03 $.02 100.0 101.6 101.1
25 2.31 2.32 2.36 2.35 ,01 .05 .04 100.4 102.2 101.7
35 3.11 3.12 3.19 3.17 .01 .08 .06 100.3 102.6 101.9
45 4.58 4.59 4.73 4.67 .01 .15 .09 100.2 103.3 102.0
55 7.39 7.40 7.71 7.53 .01 .32 .14 100.1 104.3 101.9
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CHAPTER XII.

ADJUSTMENTS FOR VARIATION IN THE WAITING
PERIOD

The standard provisions which were adopted in 1930 required
a minimum waiting period of four months. As the principal
experiences available upon which premium rates for the new
clause could be based were for benefits with 90 day waiting
periods, it was necessary to make adjustments in the premiums
for the change in waiting period. Two methods may be used.

First Method

Adjustment in Rate of Disability and Claim
Annuity Values

The first method consists of obtaining adjusted rates of dis­
ability and adjusted claim annuities. Let rx be the rate of dis­
ability derived from an experience with a waiting period of f
months and the required rate of disability applicable to an
experience with a waiting period of g months. If g — f = m
and if 血qg】represents the rate of termination of the claims,
either by recovery or death, in the first m months after the claim
has been approved, then

rx+m = (1 一 血拓+殖)rx approximately

(111) or rnpfx+M-rx

A similar adjustment is necessary in the claim annuities.
If accented symbols are used to distinguish functions applicable
to the g months' waiting period, we have

a 辟坛一&；丁项"林+侦
(112) a[z+H+^] = --------------m------- J-----------------

• 7»P(z+ M]
There is little variation in the value of claim annuities by age

at disability and also little difference in the rate of disability for
any two successive ages. We may therefore say, without any
great loss in accuracy, that
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aM agMj* 绷

With the adjusted rates of disability and adjusted claim annu­
ity values, new commutation columns may be constructed applic­
able to a benefit with a g months*  waiting period.

When the difference between the old and new waiting period
is small, say less than one year, other approximations, as de­
scribed in the following paragraphs, may safely be made which
will eliminate the necessity of calculating new commutation
columns.

During the early months of disability the monthly termination
rate is very high at first but decreases rapidly with increase in
duration of the claim. On the other hand the termination rate
in these early months is fairly constant with age at disability.
The assumption may therefore be made that mpfx+ is constant
for all ages. Also where m is small the interest element may be
neglected as its effect would likely be less than the variation in
the values of mp(z] from the constant value chosen. If the effect
of the interest factor is appreciable it may be retained, however,
without affecting the method of approximation.

As the claim annuity value also varies very little by age at
disability, it is possible to determine an average ratio between
a(lj2) and a爵⑵ which may be used for all ages at disability. A
ratio might also apply to temporary annuities, though perhaps
with not the same degree of accuracy.

If h is the constant value taken for and k the constant
a*<«2 )

value for the ratio ―for all values of x and n, the new
alx]：~nl

commutation columns would be related as follows:
C星=小•。窘approximately
=D^-h-rx
=hCL
= S 馈
="CJ
=入•奶

P? = C?・a绸 |

=
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In the same way
h,k•泗

奶=mg
and ；肱*;  = h-k-^Mrx

Premium formula (101) applicable to a similar benefit but
with a g months1 waiting period instead of a period of f months
would be

景几尊
Naa _ Naa

h-k-部驾
=明一研a

=h ' k • premium for the benefit with the f months' waiting
period.

If the benefit involved is of the type covered by formula
(100a) the net annual premium formula applicable to the g
months benefit is

N璧一"

奶•黑+
=h----------- --------------

N肾一 N罪

Second Method

Adjustment in Premium Formula

In the second method of adjustment for change in waiting
period, the same commutation columns are retained throughout,
the adjustment being made in the premium formulas, based on
the difference in benefits within the old and new waiting periods.

Let us assume, as before, that we have commutation tables
based on an experience under a clause with an f months' waiting
period and that it is desired to obtain premiums for a clause
with a g months' waiting period, g — f = m.

It is also assumed that we are dealing with a monthly income
and waiver benefit. The adjustments for the new premium will
depend on whether or not any of the benefits are to be retro­
active to the beginning of the waiting period.
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For convenience the premium for non-retroactive benefits with
an f months' waiting period will be assumed to be the basic pre­
mium. The basic net annual premium for the Ordinary Life
plan, per unit of annual benefit, is

N墅一盼
for the income benefit

and 印心 —虱for the waiver benefit,
心一 "~

using the continuous annuity to evaluate the premiums waiv­
able. The waiting period adjustments applied to these basic pre­
miums will also be on the assumption that a continuous annuity
is applicable to the waiver benefit. The adjustments are as
follows:

(1) Non-retroactive benefit, m months' longer
waiting period.

If the new benefit contains no retroactive features, i.e., if the
benefit provided is monthly income and waiver beginning as
of the end of g months of total disability, the adjustment is
quite simple. It is a deduction from the basic annual premium
for the benefit received during m months in respect to all en­
trants, i.e., those qualifying for benefits at the end of f months.

The decrease in the income benefit per disabled life entrant
for the income benefit for any policy year is

12^-0
=ag^j. m|, at date of disability

under an f months * waiting period. The deduction from the
basic annual premium per unit of annual income benefit is
(1⑶ U•堀％师.°

N堡一 N冒
If a；孚Z] •矛 be assigned the approximate, constant value a,

the adjustment becomes
祀

(114) a，Ng：

. This adjustment is applicable to the income payments which
are assumed to fall due on dates an integral number of months
from the end of the waiting period. A continuous annuity is 
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(115)

2

(116)

(117)

(118)

used for the waiver benefit. The deduction from the basic annual
premium for waiver per unit of annual premium waived is

一 N*
If be assigned the approximate, constant value b,

the addition becomes

12 •。.修一郤a
The similar adjustment applicable to the waiver benefit, if it

is retroactive to commencement of disability, is an addition of

g , 
U 蜓空一畔

The reason for the difference in adjustment for retroactive
income and waiver benefits is clear. If, at the end of a g 

(2) Income and waiver "benefits retroactive to
commencement of disability.

When either one or both of the benefits are made retroactive
to commencement of disability additional adjustments are re­
quired. In order to obtain the annual premium for a monthly
income benefit payable for each completed month of disability,
for example, we must increase the basic premium, adjusted as
in (114), by the annual premium to provide g — 1 monthly pay­
ments payable as a single benefit at the end of the waiting period
of g months, in addition to the annuity payment then due, to
those who complete that many months of total disability. The
addition to the annual premium per unit of annual benefit is

* 2二厂必•若潍

强z+殖：再I
~~辫_前

=G，---------- ——
N罕一 N冒

where of is the approximate, constant value of d(2+K1:
a<(12)  i nf(12)

= u+mi：没［z+阁：却 approximately.
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months' waiting period, the income benefit is payable for each
completed month of disability, g~l payments will be made in
addition to the one payment then due under a non-retroactive
clause. On the other hand if the waiver benefit is retroactive,
waiver of premiums for the g months is given in addition to
waiver of premiums falling due after the g months, as provided
by the non-retroactive clause.

Alternative Treatment

Instead of the above adjustments under (1) and (2) we may
consider the adjustments applied to the basic premium to con­
sist of the following:

(i) A deduction for benefits in the m months in respect to
those who complete / months of total disability but do not com­
plete g months, i.e., those whose disabilities terminate in the
period between the old and new waiting periods,

(ii) An addition for f — 1 months1 benefit in the case of a
retroactive income and for f mouths' benefit in the case of a
retroactive waiver of premium, payable in a single sum at the
end of g months to all who complete g months of total disability,
and

(iii) A deduction for m months1 benefit in respect to those
who complete g months of total disability for any benefit which
commences only as of the end of the g months, i.e., for any bene­
fit which is not retroactive.

The net of these three adjustments differs slightly from that
given under (1) and (2) by the interest on the m payments
made to those surviving the g months, i.e., those completing g
months of total disability. In the alternative treatment it is as­
sumed that, in respect to those surviving g months, the <7-1
retroactive monthly income payments, for example, will be pay­
able as follows： /-1 of them in one sum at the end of g months,
the remaining m payments, having been paid monthly beginning
at the end of f months. This involves a slight overstatement of
the premium to the extent of the interest on these m payments as
both the /-I and the m payments are payable in a single sum
of m + f — 1, or g-1 payments at the end of g months. This
difference in interest is unimportant as in actual practice the 
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interest element is ignored entirely. On the other hand, by the
alternative treatment, only the necessary net additions or deduc­
tions are made. For example, if the waiver benefit is retroactive,
using the adjustments given under (1) and (2) eliminates all
benefits for the m months and then adds back the waiver benefit
in those months for the survivors at end of g montlis. With
adjustments (i), (ii) and (iii) we deduct benefits in the m
months only for terminations in the m months, then make an
additional deduction in the same period for any non-retroactive
benefit in respect to the survivors at the end of the g months.

In practice these various adjustments are often made by the
use of so-called continuance tables without any interest element
as the difference in waiting periods is usually small. Monthly
disabled life continuance tables are constructed by taking a radix
of 1,000 or 10,000 lives who have just completed f months of
total disability, then applying the monthly termination rate
among disabled lives to obtain the monthly terminations and the
number of disabled life survivors at the end of successive months.
From such a table the adjustment factors are readily obtained.
The table on page 176 is based upon the experience under a
clause with a three months' waiting period (i.e., / = 3) and with
non-retroaetive benefits. With retroactive benefits the rate of dis­
ability is usually higher and the termination rate heavier. The
saving through the heavier termination rate would not ordi­
narily be sufficient to offset the additional cost under the higher
rate of disability so that, if premiums are to be calculated for a
retroactive benefit, care should be taken to make some allowance
for the higher claim rate under such a clause.

As the trend has been towards a proportionately greater num­
ber of claims being presented as benefits are made more liberal,
the reverse might hold when the waiting period is increased. The
greater waiting period should tend to reduce the cost over and
above any adjustment suggested above. This reduction would be
a partial offset to any increase in cost for the addition of retro­
active benefits when the basic data is from a non-retroaetive
experience. It may be considered sufficient when the waiver
benefit only is retroactive. If the income benefit is retroactive
it would be necessary to use data based on a retroactive experi­
ence or to make allowance therefor.
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There is another element in the basic experience which should
be considered. Many policies provided benefits either for per­
manent disability or for total disability lasting, say, three
months. Diiferent companies treated such a clause in different
ways. In some companies a large percentage of their claims
were approved on a ''permanent'' basis before the expiration of
the waiting period. In others almost all of their claims were
approved on a ‘‘total" basis. As the relative proportions of
total and of permanent claims would have an effect on the rate
of disability and the value of the disabled life annuity, the pro­
portions existing in the basic data should be known. If the
proportion covered by the experience differed greatly from that
anticipated under the new benefit an adjustment might be con­
sidered advisable. For example, if, in the experience covered by
the basic data with a three monthsf waiting period, one-half of
the claims were approved on a permanent basis with benefits
granted from date of disablement, and if the new clause were to
provide no benefits prior to the end of the waiting period, the
basic disabled life annuities would overstate the cost by about
three mouths' benefits in one-half the cases. It would not be
safe to assume, however, that the disabled life annuities could
be reduced by the value of 1% months * benefit as some of those
approved on a permanent basis would die before the expiration
of the waiting period. It would probably be necessary to further
analyze the basic material for a measure of the correction neces­
sary. The effect on the rate of disability would be to treat some
of the claims as occurring at an earlier age. This would slightly
overstate the cost of the benefits under the new clause but, as
the usual experience of the companies has been that disability
premiums have nearly always been inadequate, an element which
slightly overstates the cost may be disregarded.

A sample disabled life continuance table based on an experi­
ence under a non-retroactive benefit with a three months' wait­
ing period is now given for all ages at disability combined,
together with the calculation of various values obtained from
the table:
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Values of the approximate constants referred to in the vari­
ous adjustments above, according to the foregoing continuance
table, are now given for new waiting periods of from 4 to 12
months.

Approximate Constants for Waiting Period Adjustments

Excess, in months, of new
waiting period over

original waiting period
of 3 months

m

Constant (/-3;

Income Benefit Waiver Benefit

a 12 a! £.b
12

1 .0833 .2263 .0794 .3017
2 .1588 .2733 .1513 .3417
3 .2271 .3099 .2164 .3718
4 .2890 ,3380 .2755 .3943
5 .3454 .3604 .3295 ,4119
6 .3969 .3794 .3789 .4268
7 .4443 .3956 .4246 .4396
8 .4882 .4102 .4671 .4512
9 ,5292 .4237 .5068 .4622

where a = a% 丽

g'=处+«］：河

b = - mPls+Hl
An illustration of the details of calculating these constants is

now given:
Let us take the constants a and of for m = 2. a represents

the value in any policy year of the deduction on account of
monthly income payments not received in the interval between
three months and five months after disablement. Among 10,000
entrants under the three months' waiting period 10,000 claims
lose one monthly payment for the fourth month of disability
and 9,050 of them lose a payment for the fifth month. There­
fore the value per unit of annual income per entrant is

& X 10,000 + & X 9,050 = 1588

of represents the corresponding deduction under the waiver
benefit. The 950 claims terminating in the fourth month after
disablement and the 851 claims terminating in the fifth month
lose, on the average, only one-half month's waiver benefit in the 



178 ADJUSTMENTS FOR VARIATION IN THE WAITING PERIOD

month in which the claim terminates. Therefore the value per
unit of annual premium per entrant is

& (10,000 一 * X 950)+ &(9,050 - § X 851) 
10,000

The same result is obtained from the expression,
*(3x10,000 + 志X 9,050)+ * (^X 9,050 + &X 8,199)

10^00
which directly corresponds to the column a*  in the table on
page 176.

The student will find it instructive to reproduce other values
given in the table.

Some examples of waiting period adjustments, based on the
above tables, will now be given.

The net annual premium to provide, under an Ordinary Life
policy, waiver of premium and a monthly income in event of
total disability occurring before age 60, lasting for four months,
the waiver benefit only to be retroactive to the commencement of
disability, is (f = 3, g = 4, m = 1)

_________t r n 7 n1 p A 71 pl 
(F+D 理 _ 网 + 2^- ,P+12&，Pj^_jVgJ

(一专 being the adjustment to the monthly annuity to give a
continuous annuity for the waiver benefit)

+{— .0417 P- .08331 — .0794 P+ .3017P

/iic、 r> + ・1806 i r qqMx — .0833 8。』/
Qi。) =p，—砖—敬—+1 —一研a一

when P is the annual premium waived and I is the yearly disa­
bility income.

The above formulas compare with those given by Robert Hen­
derson in T. A. S. A., XXX, 463, for the 3% premiums, viz.,

_p 6部尊 + ・1835 60迅 6部心一 .0833
U _ NT - 十 N堂一 N曝

the values of Nx according to the American Experience table
being used for 艮墅.
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Mr. Henderson constant of .1835 is based upon a disability
termination rate of .085 in the first month of disability instead
of the .095 given in the table on page 176. It is left to the
student to verify Mr. Henderson's formula.

The net annual premium for a similar benefit but with a six
monthsy waiting period, only the waiver benefit being retro­
active, as above, the income starting at the end of the waiting
period, is (f = 3, g = 6, m = 3)

(°+丹 特-疏 + {—爽•一 g•[ —a'・P + &小p}品方酬 

口21) =p 脚弯 + 1137 6oM； [ r 踮伫一・2271 血
I ) _ 十 N堂一碉

The premium formula used by many companies to obtain net
premiums for the benefit which was introduced in 1932, with a
six months' waiting period and coverage to age 55, was

z199x p 穿 + 1108 55祀.r 5?此二 2250 55祀
{ } N堂一日器一十 NT -曜

(123)
蹭一龄

Mixed life functions were used in the calculation of premiums
based upon formulas (122) and (123) in the same manner as
was indicated in connection with formula (120).

This benefit is the same as that covered by formula (121) except
for the lower age limit on the coverage. The difference in the
constants of the two formulas is due to formula (122) being
based on a monthly termination rate of .1060 for the first month
of disability, .0981 for the second month and .0910 for the third
month (see the interpolation of the Class (3) termination rates
given by J. T. Phillips in T. A. S. A., XXXIII).

The student will find it a useful exercise to develop formula
(122) from the termination rates given, and to determine for­
mulas for other plans. For example, the net premium for the
retroactive waiver of premium benefit, with a six monthsJ waiting
period and coverage to age 55, under an n-year endowment,
/ + n = ” V 55, is

p晟好+・1108(55祀一 M)
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Valuation of Claims and Comparison of Actual
and Expected Claims

The second method of determining premiums for a benefit
with a waiting period different from that in the basic data, does
not directly produce a modified rate of disability or a modified
claim annuity value. Although such modified values are not
required in order to determine the premiums, it may be neces­
sary that modified claim annuity values be obtained for the
subsequent valuation of claims thereunder, while a modified rate
of disability should be calculated in order to see how the claim
rate experienced compares with that assumed in the premium
calculation.

The modified values of afjj2) and rx may be determined in the
manner described under the first method of adjusting for varia­
tion in waiting period.

Even if such modified values are determined, it is usually
preferable to make the premium calculations by the second
method, thus avoiding the recalculation of the values for the
various basic commutation columns.
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CHAPTER XIII.

RESERVES

GENERAL DISCUSSION—RESERVES ON ACTIVE LIVES

General Discussion

In the discussion of Methods of Accounting (Part I, Chapter
XII) it was shown that various reserve items such as active
life reserves, disabled life or claim reserves, reserves for unre­
ported claims, and for claims in course of settlement are carried
on account of disability benefits. The first two reserves are
the principal disability liability items and are ascertained by
applying tabular reserve factors to the amount of insurance with
disability benefits or to the amount of the benefit. It is with
the determination of these reserve factors that we are now
concerned.

It has already been pointed out (Part II, Chapter I) that the
active and disabled life reserves could be determined in one item
by using a sickness table method. The convention annual state­
ment calls, however, for the separation of disability reserves
into
° Extra reserve for total and perma­

nent disability benefits .・

and
"The present value of amounts in­

curred but not yet due for total and } (the claim reserve)
permanent disability benefits ..." J

In order to enable the student to obtain a clear idea of the dis­
tinction between these two reserves and to readily understand
the principles underlying them, the following demonstration,
presented by Arthur Hunter in T. A. S. A., XII, 63, is given, in
connection with a policy containing the waiver of premium
benefit (only net premiums being waived):

"For clearness of analysis, let us imagine that there are three
separate and independent companies carrying on the successive
stages of this kind of insurance, as follows:

(the active life reserve)
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M Company A, which is a plain life insurance company and
has nothing to do with the f waiver of premium5 feature;

u Company B, which guarantees to each person when he in­
sures in Company A that if he shall thereafter become disabled
it will purchase for him in Company C an annuity equal to the
net premium which he pays to Company A ；

u Company C, which, whenever an insured in Company A be­
comes disabled, receives from Company B the price of the
annuity.

"We first ask the question: What reserve should Company C
hold on the disabled lives which compose its entire membership?
It is evident that the reserve it should hold on any such life
must be equal to the single premium for the annuity, upon the
disabled life mortality table.

"Next comes the question: What reserve should Company B
hold on its membership? It would seem that such reserve
should be the present value of a risk equal to the single premium
which it would have to pay to Company C in ease the life should
become disabled in any subsequent year, less the present value
of the net premium it must charge the insured for this
indemnity."

The reserve to be held by Company A is the regular life
insurance reserve only, i. e., American 3 per cent, 3% per cent
or whatever reserve is carried. The life insurance reserve is
based on a mixed life table and is the same in practice whether
the life be active or disabled. In other words, the disability
status has no effect upon the life insurance reserve. This is still
true under the instalment type of benefit, where the face
amount is reduced by the amount of instalments paid, except
that the regular life insurance reserve is usually carried on the
reduced amount only.

Reserve on Active Lives

As indicated above, the disability reserve on active lives may
be viewed prospectively, thus：

( Present value ) { Present value of ?
(124) \ of benefit | ^nus ［如也弟 net premiums \
When two or more benefits are combined in the same policy,
such as the waiver of premium and a disability annuity, the
reserve to be held is the sum of the reserves under each of the
disability benefits.
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Another general expression frequently used for the active life
reserve is:

(Future net premiums, at attained
(125) Present value of age, for benefit)

minus
(Future net premiums payable)

or in symbols (P+t — P)a+<,
The formulas now to be given for reserves on active lives do

not have any meaning when a duration of the policy is reached
which makes it impossible for an active life to become entitled
to the disability benefit. The terminal reserve in such cases
should be taken as zero.

Formulas According to Hamza Method Notation

Waiver of premium benefit. The terminal reserve under an
Ordinary Life policy at the end of the t th policy year for the
waiver of premium benefit in event of total and permanent
disability before age y is, assuming premiums payable annually,

(126) P • - a^r：^
where P is the premium waived and Pf the net disability
premium.

Substituting the value of a?*  according to formula (44) the
above formula, expressed in the Hamza method notation,
becomes 

(127)

(128) minus
Accumulated value of

benefits or claims
incurred

p略-残• ah： pD昭，一衅P----------- D^：,------------Pl •辱,

The same result may be obtained retrospectively, the active
life reserve being equal to

[Accumulated value
of premiums

received
or in symbols

(129) Px - 「虬• ~P--------------

It is left to the student to prove the equivalence of formulas
(127) and (129).
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Formula (126) may also be expressed in another form which
is suitable for use in the calculation of reserves. Substituting for

aJ+i the value according to (42) and using in place of
R+t

畚 the reserve expression becomes
上+，

(130) P [(al+,-a^,) + 盖(al+(-al+l)]-P? - a笄,

The reserve formulas for limited payment life and endowment
policies corresponding to formula (127) for the Ordinary Life
plan are as follows, where n is the number of years for which
premiums are payable under the limited payment or endow­
ment policy, y the limiting age of the coverage and P? the net
disability premium:
for re + n < y,

（131）P（N九一矶L-D谿-a» ：目）一 P?（刊牝一应羿n）

for % + 九 M g,

(132) P（曜+，- &练一砰h • a»：可）-P?（国算一如

The active life reserve for the waiver of premium benefit dis­
appears, of course, when the insured attains the earlier of the
ages jc + n and y; or prior thereto, should he be disabled before
attaining such age. These reserves are frequently negative and
when this happens the company holds for valuation purposes
one-half of the net annual premium for the benefit.

Annuity during disability.
Let Px be the net annual premium for the benefit.
Let K be the annuity ； that is, the amount payable each year.
Let n be the number of years premiums are payable under a

limited payment life policy, or the term of an endowment policy,
an w-payment n-year endowment only being considered, and

Let t be the duration for which the reserve for the disability
benefit is desired.

Where the annuity is payable annually and the first payment
falls due one year after the receipt of proof of disability, the
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active life reserve on an Ordinary Life policy, at the end of
t years in force, is as follows:
八g K （£二羿M •皆• L •成筋）一刊> 0岸一研°）

邮 — -
For a limited payment life policy, where，+ 九 M g, the pre­

mium and the benefit are precisely the same as under an Ordi­
nary Life policy, consequently the reserve is the same ； but where
x + w<2/ the reserve is
（134） K（片二斗小•皆• r, •。!+片）一 P?（刊%l研饥）
I ）

When t is equal to or greater than n the latter part of this
expression vanishes.

For an endowment policy with an income benefit which ceases
when the policy matures, the active life reserve, where
/ + n W V, is 

（135） K （Sf：Jtr2 / ・D羿 f ・破成：钎e）一P? 务）

where x + n>g,
“g、 X（EU羿"X "野 f -理 W笄,一打方
（136）--------------------------------- 育冗---------------------

Payment of face amount in instalments, balance, if any, at
death or maturity. The following formulas are applicable when
the first instalment becomes due one year after the anniversary
next succeeding the receipt of proof of disability.

Let k represent the number of annual instalments, 1/k being
the amount of each instalment.

Let Px represent the net annual premium for the benefit.
Let n be the number of years premiums are payable under a

limited payment life policy or the term of an endowment policy,
an "-payment w-year endowment only being considered.

Let d represent the discount on 1 payable one year hence, and
Let t be the duration for which the reserve is desired.
The reserve on an active life at the end of the t th policy year

is as follows, for an Ordinary Life policy:

（137）
任:喝。•皆•叶£（色荥心）Q0-牌）
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(138) 勿+】

For a limited payment life_policy, when ④ + n M g, the reserve
is the same as under an Ordinary Life policy; but when
x + n<.y, the reserve is

.g 但七主±业)]p?(M策-硝■»)

For an endowment policy, when 〃 + ” W g, the reserve is

•普・p¥ •亏

任：邱-3°.皆诚.警+2-见,一 i网+“)］最

冰、 二刊W、)'

Aoy) r)aa
■^z+x

where m = or x-\- n — z — 1 whichever is less. When
劣 + n >g, the reserve is

佳:器"•普• Pr- £ 俨+2二"慕,二1)*]

(140) ' _ P?(N羿 _ 研a)
D^t

Where x + n = y + 1 the summation in formula (140) ceases
with the term z = x + ?i — 3. See paragraph following formula
(66c) in Part II, Chapter VIII.

Maturity instalment benefit. The same assumptions as in the
previous section are applicable except that the first instalment
is taken as becoming due at the end of the policy year in which
disability occurs.

The active life reserve at the end of t years for an Ordinary
Life policy is as follows:

(141)
V -Dr • p? • d • aUl ]-P? (N%lN*)

For a limited payment life policy the active life reserve is the
same as under an Ordinary Life policy when x y; but
when rr + 仇 V V it is

v ■ DT -Pf d- a、] 一 P?(就笄W练)
(142)-----------------------------评'----------------

The reserve on active lives for an endowment policy is, when
x + n^y,
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(143) vD^ pr- d(里耘/旦)]—P?

when x n^> y,
(144)住:喝。.暧•涔. d伴— ㈣牝一帝)

(145)

D^t

(148)

where 勿 + ” 亏 y,
(147)P{'M急h-("M+l”％)} -理(W弭l研[)

The formulas for the annuity benefit under endowment poli­
cies are now given, as the student may easily develop those 

The reserve formulas for the annuity benefit may also be
expressed entirely in commutation form, thus eliminating the
summation expressions used in formulas (133) et seq. The
reserve on an active life, at the end of t years, for a disability
annuity benefit under an Ordinary Life policy, the first pay­
ment of the annuity to be made on the policy anniversary fol­
lowing the receipt of proof of disability, is

K (哄％—5‘) 一 P? (N芸l-S)

Formulas According to Pension Fund Notation
Pension fund notation applicable to older types of benefits.

Using the general formula (124) the reserve on an active life at
the end of t years for the waiver of premium benefit under an
Ordinary Life policy is

P(哄L 一 W) — 磴)

This corresponds to formula (127).
The reserve formulas for limited payment life and endowment

policies corresponding to formulas (131) and (132) are,
where / + 也 V 26
(146)

九一，W%-刑+.-"」/+”)} 一p?何知一”编)
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applicable to limited payment life policies. The formula for a
temporary income ceasing when the policy matures is,
where④+仇W切 

（149）
K九5沮常一列+”（”迅心）｝ —P?（列牝一研饥）

D知
where ® + n > 1/,
八松 K ｛小1九一小浩一祀+「（”也+l"A4）｝ -P?（N弭，一研§
（） D^t ；

The reserve formula for the instalment benefit reducing the
face amount, the first payment falling due one year after the
policy anniversary next succeeding receipt of proof of disability,
is as follows for the Ordinary Life plan:

〃：（"弘九一‘也席）一P? （N强一N幻
（）

This formula is also applicable to the limited payment life
plan when adjustment is made for the premium paying period.

For the endowment plan, the formulas are,
when n — / > + 1 and / + n W g,

d/kf也结,一，也急炸fl-"* 1肱井2

（152） -£+■（”泌-”以+z）-矶+世•
P?（N知一昭R

when n — i > + 1 and re + 久 > g,

m/k” 一 Si+n（r,Ml+（- '%*+" ）

一 "&+»+"%]

when n — t fc + 1 and a: + n W g,

（153） -S：+“（”肱，+~i-”虬）-刊+“ [k-rlMx+l+（.y-x-n+irMv

D^,

（154） +2VU» [r*2? l+, - rlRz+n-i - （n - i - l）r*M l+,]
P对知一 Eg

5^
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when n — / A; + 1 and x + n > i/,

(155)

the

for
can

尸即雪+， pd N我lN彩
K' ~d^t ~Pi ■ d务

昭一*沮 ；一此+。（小如1叫

1
^Rx+t ~~ r,Rv — (n—/ — l)r, +(x+n—y — l)r,My]

D^t
For the maturity instalment benefit the reserve under an

Ordinary Life policy is as follows:
八小、 心小肱0-F疔)-P? Q%-NS)
(156) 竭

With the exception of an adjustment for the premium paying
period when / + 久 V 切 the formula is the same for a limited
payment life policy.

The formulas for an endowment policy are,
when x + n^yf

d[叫您金 m+“ (小，gMM*+n) 】-P?W 命-如轧)
V13*) ------------------------------------------------------------------------
when x + n > y,

世小沏戋I，沮厂刊+n("迅邳-研°)(158)
Pension fund notation applicable to modern benefits. In the

new notation the expression corresponding to formula (145)
for the waiver of premium reserve at the end of t years on an
Ordinary Life policy is

(159) 广应幻匕临

The various reserve formulas applicable to other plans
the waiver of premium benefit and also for annuity benefits
easily be obtained. Two examples are given:

The active life reserve at the end of t years for
waiver of premium benefit under an n-payment life policy,
x + n = u<Zy, is
(160) 费L—箜

^x+t r+C
The active life reserve for the monthly disability income bene­

fit on the same plan, K being the amount of the annuity
yearly, is

(161)
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When t n, both terms in expression (160) and the second
term in expression (161) become equal to zero.

The foregoing formulas assume that the commutation func­
tions involve monthly disabled life annuities—see formula (93)
一and that no adjustment is made for variation in waiting
period. If a continuous disabled life annuity is to be used for
the evaluation of the waiver of premium benefit, then formula
(160), for example, would become

(162) p __pD 昭绐一NH
D弭， z 辱：

The deduction in the first term being in accordance with the
relationship d[I] = a{Jj2)—the value of PS in formula (162)
would, of course, be slightly different from the value of P?
in formula (160).

If adjustments are made for variation in waiting period, as
described in the second method of Part II, Chapter XII, the
numerator of the first term of the reserve factor should be
modified accordingly.

In practice many reserves are calculated according to the gen­
eral formula (125). Let us consider, for simplicity, the waiver
of premium benefit under a limited payment life or endowment
policy. Let uPi be the net disability premium to provide the
waiver benefit per $1.00 of premium for an n-payment life or
endowment policy issued at age x} x -I- n = u. Values of uPi
are determined for all values of x and u, i.e., for all values of
x and n. On account of the labor involved in calculating com­
plete tables of select disabled life annuities and commutation
columns based thereon, values of have usually been deter­
mined for all values of x but only for quinquennial values of ut
the remaining values being easily obtained by interpolation. If
P is the premium waivable, the reserve on an active life at the
end of t years is, for / + n W 场

(163) P (吁京-咧)"食尸"
If up? is the net disability premium for this policy, then

叩？= P •吧
For x + n>i/, NS 也 formula (163) would become NM
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Accumulation formulas for active life reserves. Active life
reserves have sometimes been calculated by means of an accumu­
lation method. In life insurance we have the relation

and

(164) t + l^s = {tVx + Px) ^x+t — k*

where _ Dh
Ux Dx+l

]aah+t+1

where

(165)中％='瓠 1+" -K-辫厂, a#钦w (l+z)“

=(昭笄lX •咋％

and K = amount of income yearly.
The corresponding equation for the waiver of premium benefit

under the Ordinary Life plan, if monthly annuities are used
for evaluating the benefit, is

(166) t+1v7 = cvr + P¥)仍牝一尸•咆+,

The relation for the waiver of premium benefit under an
n-payment life policy, x n = u <2 y (the limiting age for
coverage), is
(167) 中vy = err + 理)”羿lP 叩“

upr
璟L"

The foregoing formulas apply where the benefits are not
retroactive to the beginning of the waiting period and where 

知=4
J^z+1

If be the t th year active life reserve and P£ the net pre­
mium for the disability income benefit and tV^ and the corre­
sponding functions for the waiver of premium benefit, we have
the following relation for the income benefit:
羿 G%+刊)(l+t)=缉中•中烫+K •㈤• (1+z)为
or

where A：

and
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there are no adjustments for variation in such period. If the
benefits are retroactive or adjustments have been made on ac­
count of variation of waiting period the above formulas should
be modified. For example, if the benefit provided is a retro­
active income under an f months' waiting period, there are f -1
monthly income payments falling due at date of disability in
addition to the initial payment of the monthly disability annuity-
due—see formula (100). The relation in (165) would then
become

(168)
中"*  (爬+PAK・

Jaa
虹+中

(1+於

=+ Pf) — K (叫；+( + , 柘+t)

where
S+i

In the same way the formulas may be modified on account of
adjustments for variation in waiting period and where continu­
ous annuities are used for the evaluation of the waiver of pre­
mium benefit.

Since the adjustments usually involve factors which are taken
as constant for all ages, values of the compound function may
be tabulated. For example, in. formula (168) values of

(咋;+•+) would be tabulated. (See discussion of

adjustments in premium formulas—Part II, Chapters IX
and XII).

Modern active life reserve practice. The foregoing reserve
formulas in terms of pension fund notation applicable to mod­
em benefits, contain D°a and symbols. As pointed out in
Part II, Chapter XI, under present day calculations mixed life
functions are employed instead of those based on active lives.
In practice, therefore, formulas (159) et seq. would be modified
accordingly.

The reserves discussed in this chapter have been designated
as reserves on active lives. They are the reserves held by Com­
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pany B of the illustration at the beginning of the chapter.
Under a total and permanent disability clause, in which no
recoveries from disability are contemplated, the company should
cease to carry the active life reserve when the policyholder be­
comes disabled. When recoveries enter the experience Company
B should hold reserves not only on lives then active, but also on
disabled lives in respect to benefits which may be received on
account of any disability arising subsequent to recovery from
the present disability. For theoretical accuracy, a combined
mortality and disability table should be constructed with recov­
eries taken into account. The active lives would then include
re-entries into that group on account of recoveries among the
disabled lives. The active life reserves so obtained would be
carried only on lives active at date of valuation. However, be­
cause of the complications involved in forming a combined mor­
tality and disability table which takes recoveries into account,
the construction of such a table has not been effected for the
purpose of the evaluation of active life reserves. Furthermore,
there is little need for such a table on account of the fairly
general practice of the companies of carrying active life reserves
on all policies containing disability benefits, whether the lives
be active or disabled.

The practice of carrying active life reserves on both active and
disabled lives began very early in the history of disability bene­
fits. In the beginning, the benefits provided were very inexpen­
sive so that the active life reserve on an individual policy was
small. As a matter of convenience, therefore, many companies
did not determine for active life valuation purposes the insur­
ance with disability benefits which was in force on active lives.
Even today, with the active life reserves considerably larger
than formerly, the companies continue to carry active life re­
serves on the total insurance in force with disability benefits. In
fact, one large company, which formerly made a subdivision of
the insurance with disability benefits, decided to discontinue the
practice in regard to new issues with benefits containing a wait­
ing period. This was done principally on account of the great
number of entries and reversals which otherwise would be neces­
sary to determine the total insurance in force on active lives,
due to the high rates of disability and of claim termination.
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The additional reserve carried may be viewed, as stated in Part I,
Chapter XII, as a partial offset to the probable inadequacy of
active life reserves in the light of recent experience.

With the adoption of the Class (3) table as the basis of pre­
mium calculations, a more suitable basis has been provided for
active life reserves. In the meantime most companies have tried
various methods of approximation in order to obtain satisfactory
reserves. An indication of the situation existing in 1929,
when Mr. Hunter presented his paper on disability premiums
and reserves to the Actuarial Society, may be obtained from the
following quotation therefrom (T. A. S. A., XXX, 386) : "The
majority of companies doing business in New York State hold
reserves for active lives under their modern contracts based on
Hunter's reserves increased by either a flat or varying percent­
age, the increase being from 10% to 100%. A number of com­
panies add a constant per $1,000 of the face of the policy, while
several use a combination of these two methods. Two or three
companies add a correction to Hunter's based on either Hezlett's
table or the AHJ section of the Manchester Unity experience.
A number of companies, especially Canadian, hold 50% of the
total premiums received, either with or without interest. This
great diversity of methods reveals not only the general opinion
that an addition should be made to rates based on Hunter's
table, but also the pressing need of a new and adequate experi­
ence on which to base the active life reserves under modern
policies."

When the Class (3) table was adopted in 1930 by many com­
panies for premium and active life reserves on new issues to
male risks, there was also generally adopted a different scale
of premium rates for women, equal, in many prominent com­
panies, to double the male scale. In such cases this was assumed
to be equivalent to using a rate of disability for women equal to
twice that applicable to men. The corresponding active life
reserves were double the male reserves. On the other hand,
when premiums based on 150% and 165% of Class (3) with
additional percentage increases above age 45 were adopted in
1932 for male risks, it was planned to calculate the correspond­
ing active life reserves anew on account of the additional per­
centage increases applied to the rate of disability above age 45.
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Approximate methods of valuation. Many companies use
approximate methods of determining the active life reserve.
Most frequently the approximation involves the elimination of
the age element. One company, for example, finds for each plan
and year of issue, the average active life reserve thereunder
and the age at issue corresponding to such average reserve. The
reserve according to such average age is used in the annual valu­
ation for a period of years, after which the average is revised.
Another approximation adopted is to calculate the reserves,
either by the above approximation or otherwise, on the principal
plans, then to increase the resulting reserve by a pre-determined
percentage to obtain the total for all plans. The student will
find various methods of approximation described by F. A.
Shailer in T. A. S. A., XXV, 80. The discussion of Mr. Shailer's
paper should also be read.

Mean reserves. The reserve formulas given in this chapter are
for terminal reserves, i. e., the reserve at the end of a specified
policy year. For valuation purposes a mean reserve is usually
used. On the assumption of an even distribution of policy anni­
versaries throughout the year, the mean reserve for the nth
policy year under a premium paying policy is

(169)

where is the terminal reserve at the end of the nth policy
year and P? is the net premium for the benefit. n-iV^+Px is
called the initial reserve.

For a paid-up policy the formula becomes

(MO) ------- 2------- or ---------2--------

where A^.n is the net single premium at age x + n for the bene­
fit. These formulas are the same as those used for life insurance
benefits.

In the calculation of mean reserves the companies generally
apply to disability benefits the principles adopted for life insur­
ance. For example, if either or both of the terminal reserves
are negative, the corresponding mean reserve is taken as equal
to not less than one-half the net premium.
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Although the mean reserve is based on the assumption of an
even distribution of issues throughout the year, the same formula
is usually used even where it is definitely known that the dis­
tribution is not uniform. Take, for example, the calendar year
in which a new benefit is issued. If the new benefit is introduced
subsequent to January 1st, then the above mean reserves are not
strictly applicable to issues of that calendar year. The general
practice, however, is to make no adjustment in the mean reserve
for such uneven distributions of issues.

Another point of interest is the treatment of the waiver of
premium reserve under limited payment life and endowment
contracts. In Part II, Chapter VIII it was stated that although
the policyholder could not have a waiver benefit after paying the
nth annual premium, the charge for the benefit was spread over
n years instead of n—1 years. (For the purpose of this discus­
sion x + n is assumed not to be greater than the limiting age
for the coverage). A mean reserve is held for the (n~l)th
policy year which, on account of the decreasing nature of the
benefit, is usually one-half the net premium. On the other hand,
a waiver benefit is possible after the beginning of the nth policy
year if premiums are payable fractionally. A small reserve,
therefore, should properly be held in the nth policy year but
usually no reserve is carried.
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CHAPTER XIV.

RESERVES ON DISABLED LIVES

Considering again the illustration at the beginning of Part II,
Chapter XIII, it is seen that reserves must also be held on
disabled lives. These are the reserves which would be carried
by Company C. Such reserves are frequently called claim re­
serves and are equal to the value of the disability benefit at date
of valuation calculated on the basis of a disabled life table.

Waiver of Premium

The claim reserve at the policy anniversary following the
receipt of proof of disability under an Ordinary Life policy, t
years in force, for the waiver of the premium P, including the
premium then due, is
(171) P - al+/

The claim reserve at the policy anniversary under an w-pay-
ment life or endowment policy is

(172) Pa粕:科

Annuity during Disability
The liability of the company with reference to this benefit,

when a life is disabled, is evidently the present value of the
annuity calculated on the basis of a disabled life mortality or
termination table.

Let K represent the amount of the annuity per annum.

Let t represent the integral number of years the policy has
been in force, and

Let n represent the number of premiums under a limited pay­
ment life policy, or the term of an endowment policy.
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Annual annuity. The formulas which follow are applicable
when the first payment is deferred until one year after receipt
of proof of disability, so that the annuity payments on a dis­
abled life are assumed to be made, on the average, in the middle
of the policy year.

Under an Ordinary Life or limited payment life policy the
disability claim reserve for this benefit, at the policy anniversary
succeeding receipt of proof of disability, is

(173) K・ da、 

and under an endowment policy the disability claim reserve for
this benefit is

(174) K - aj+x

if benefits cease at maturity.
The student should determine the corresponding expressions

for other forms of annual income benefits.

Monthly annuity. When the disability benefit consists of a
monthly annuity, the annuity usually begins on receipt of proof
or is made retroactive to the commencement of disablement.
Assuming that disability occurs, on the average, in the middle
of the policy year, the reserve at date of disability, on a select
basis, under an Ordinary Life or limited payment life policy for
a monthly income benefit, not retroactive, is

(175) K-a睇鬲

If the income benefit is retroactive to commencement of dis­
ability, with a waiting period of f months, then the value at
date of disability, before any payments have been made, is

(176) K • a"辫 ' K

The modifications for temporary annuities are obvious.
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Payment of Face Amount in Instal)nents, Balance, if any,
Payable at Death or Maturity

Ordinary Life policy. We may regard the entire contract,
including the waiver of premium benefit, as changed to a series
of single premium endowment insurances on a disabled life and
may readily ascertain the reserve accordingly.

It is assumed that the first instalment is payable one year
after the anniversary next succeeding the receipt of proof of
disability.

If k be the number of instalments payable and 1/k the amount
of each, and z the age at the beginning of the year in which dis­
ability occurs, the total value of the policy at the end of that
year would be

(177) * 以：f+出+1 ：叨+ ,,, + 也+i：n)

From another viewpoint the additional reserve required on
account of the payment of instalments in advance would be, in
accordance with formula (61),

d S：+2 — 用+*+ 2
(1*) k Di+l

J. B. Gibb (T. A. S. A., XVIII, 123) has shown that the
reserve obtained by formula (178) and the reserve for the
waiver of premium benefit, together with the regular insurance
reserve on the basis of disabled life mortality, are equal to the
total value given by formula (177). He drew attention to a
practical difficulty by pointing out that in order to comply with
the accepted standards of valuation, there must be carried the
regular insurance reserve of 1—(皿+。) on all risks instead
of 1一(心 + Q) a?+” on active risks and 1—(^ + d) aj+n
on disabled risks. The total reserve on a disabled risk is thus
insufficient by the difference between 1— (tt, + d) aj+n and
1 — (e» + d) ax+n. To provide the instalment or maturity bene­
fit, the deficit of + d) (ax+„ — al+n) must be met from the
general surplus or from a special fund. If it is to be met from
a special fund, Mr. Gibb suggests that it might properly be 
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charged to a mortality fund on the ground that the transaction
is in the nature of granting a special surrender value in order
to get an impaired risk off the books. It should be remembered,
however, that when an insurance company carries a reserve such
as that according to the American Experience Table this reserve
is assumed to be sufficient for its business as a whole. Mr. Gibb
shows that the regular reserve according to the American Ex­
perience Table is more than sufficient for lives whose vitality is
good, but too small for disabled lives. So long as the policies
on disabled lives are continued in force, the sum of the reserves
found by treating the active and disabled lives separately will
agree with the regular American reserve for the whole com­
pany, the deficit of which in the case of the disabled lives is
offset by the excess carried on the active lives. This follows
from the equations

L =理 + ??
lx . ax=z；a - a； + V} • aj

the reserve for an active life being 1 —(々 + <?) a?+n and that
for a disabled life 1 — (% + d) aj+n. Where, however, the policy
is terminated at disability, this deficit must be charged off, the
apparent loss being offset by the excess reserves held on business
remaining in force on active lives.

As already intimated, the regular insurance reserve on a dis­
abled life, if taken as 1—(^ + d) aJ+B, together with the waiver
of premium reserve and that found in formula (178), will be
exactly sufficient to meet payment of the instalments as they
fall due. Whenever an instalment is paid the amount of insur­
ance is reduced by the amount of the instalment. Thus if an
instalment of 1/k of a unit policy is paid, the regular insurance
reserve is reduced in the proportion 1/k, the premium to be
waived becomes [ (k — l)/k] irx and the instalment reserve is
reduced to the amount necessary to provide for the payment of
k — 1 instalments of 1/k. The total reduction in reserve on
account of the payment of the first instalment of 1/k at the age
of 2 + 2 is therefore:

(a) =⑷+2 — ”了 • a；+2)= reduction in insurance reserve,
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(b) • ttx • aJ+2 = reduction in premium waiver reserve,

(c) # • Q • a：+2 = •衫• ■^尹=reduction in instalment reserve.
fC K 〃z+2

The sum of the values (a), (b) and (c) is 1/k. We therefore
see that when the insurance is reduced in this manner the reserve
released is exactly equal in amount to the payment made.

Immediately before payment of the first instalment the addi­
tional reserve for disability instalments is

d >§1+2 — S»+2
k 互+2

of which there is canceled, after the first instalment is paid,

d t d 列+2
至5=玉・万3

The balance represents the additional reserve, per unit of origi­
nal face amount, just after the first instalment is paid, namely

d S：+3 — 剧+砰2

Following this method the additional reserve immediately
after payment of the gth instalment would be

d S：+o+2一 金+土+2
(179) T • 一坤一

and before payment of the (g + l)th instalment,

(180) £ • S+0+2 一
It may readily be shown that the amount of the reserve re­

leased on payment of the (g + l)th instalment, together with
the reserve on the insurance of 1/k and that on the waiver bene­
fit are exactly sufiKcient to cover the instalment of 1/k.

Limited payment life policy. The additional reserve for dis­
ability instalments is the same as for an Ordinary Life policy.
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Endowment policy. Let n years be the term of the endowment
policy. Let m equal & + 1 or % + n—z—1, whichever is the less.

Immediately after payment of the gth instalment the addi­
tional reserve for disability instalments is, per unit of original
face amount,

(181) A (5!+°+2—S!+m+】「(m - g -1)弟+n )

The total reserve liability when disability instalments are
payable is
(a) The regular life insurance reserve for the unpaid portion

of the policy, on the assumption that premiums have not
been waived ；

(b) The reserve for the future premiums waivable, premiums
having been reduced proportionately after each instalment
has been paid;

(c) The reserve equal to the present value of the interest on
the remaining instalments from the date when each instal­
ment is payable until the death of the insured or the
maturity of the policy.

Payment of Face Amount in Instalments for a Term Certain,
Commuted "Value of Unpaid Instalments Payable

at Death or Maturity
Claim reserves for this type of benefit, of which the maturity

instalment type is the most common example, may be determined
by methods of reasoning similar to those used in determining
claim reserves under the instalment reducing the face type of
benefit just given. However, a common treatment is to mature
the policy at disability and value it for reserve purposes as if it
were a supplementary contract not involving life contingencies.

Mean Reserves

As stated in the preceding chapter, the reserves usually used
in the valuation of a company's reserve liability are mean re­
serves. The formulas given in this chapter have been reserves 
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at a policy anniversary or at the date of disability. The corre­
sponding mean reserves can easily be determined. For example,
the mean reserve in the first year of disability corresponding to
formula (171) is obtained as follows:

The value of the benefit at the policy anniversary at which the
insured is age z + t, immediately after the premium due at that
date has been waived, is

P • dz+i

This is termed the initial annuity value.
The value of the benefit at the next policy anniversary, before

the premium due at that date is waived, is

P ' 2z+/+l

This is termed the terminal annuity value.
The mean reserve between these two anniversaries in respect

to future benefits, is

(182) P + a：+c+i
2

The mean reserve corresponding to formula (172) is

(183) P・ 2

If the student understands the principle involved in the above
calculation, he should have no difficulty in applying adjustments
for monthly annuities, or in determining the mean claim re­
serves for other types of benefits. For select disabled life annui­
ties the same principles will apply, although in the case of the
first year mean reserve for claims under modern benefits some
adjustment may be necessary on account of the rapidly decreas­
ing termination rate during that year. In the case of claims
under modern benefits, the initial and terminal values for claim
valuation purposes are determined as of the date of disability or
anniversaries of that date and not as of policy anniversaries.
Where benefits are retroactive to the beginning of the waiting
period, tlie first year mean reserve excludes such retroactive
payments.
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Average Reserves

Reference has already been made to the incidence by age of
the value of disabled life annuities based on Hunter's aggregate
table. The values increase with age until they reach a maximum
value at age 35, the values for higher ages decreasing with
advance in age. The nature of this incidence makes it possible
to have fairly constant average values for all ages combined.
By reason of this feature a number of companies use average
disabled life mean annuities which are independent of age. Such
annuities according to Hunter's table with 3% interest, which
have been approved by at least one insurance department for
valuation purposes, are:.

Average Disabled Life Mean Annuities—Hunter's 3%

Number of future
years*  premiums
to be waived or

income payments
to be made

Avernge
Annuity

Number of future
years*  premiums
to be waived or

income payments
to be made

Average
Annuity

1 1.0 11 6.0
2 1.9 12 6.2
3 2.6 13 6.4
4 3.2 14 6.6
5 3.7 15 6.8
6 4.2 16 7.0
7 4.7 17 7.2
8 5.1 18 7.3
9 5.4 19 7.4

10 5.7 20 or over and life 7.7

Average disabled life annuities have also been prepared for
the Class (3) experience. Values on a select basis appear on
pages 81 and 155 of Disability Reserves published in 1930 by the
Actuarial Society.

Average values are usually approved for a definite period
subject to checking and revision, if necessary, at the end of
that time.

Select Disabled Life Annuities

The values of disabled life annuities vary greatly according
to the duration of the claim. This is true not only of claim
annuities under modern benefits, but also of those under benefits 
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in event of total and permanent disability. The variation by
duration may be seen from the following:

Disabled Life Annuities—3%

Age
(c)

Hunter's Select Based on Experience under
90 Day Waiting Period

Hunter's
Aggregate

a(z] a(r-5]4-5 ak] a如-5】+5 a：
25 8.8 18.4 2.9 13.0 7.1
35 9.5 17.1 3.2 12.2 8.6
45 8.3 14.6 3.2 10.4 8.2
55 6.9 10.5 3.6 8.7 7.3

The values for Hunter's select table were given by M. Davis
in T. A. S. A., XVII, 229, and those under a benefit with a 90
day waiting period are based on values given by J. T. Phillips
in T. A. S. A., XXX, 430. Hunter's aggregate values have also
been shown for purposes of comparison (see p. 116 for relation
between select and aggregate annuities). Ordinarily the bulk of
the disability claims in force would be in their early years of
disability, so that a claim valuation by Hunter's aggregate is
usually satisfactory for total and permanent claims. For the
valuation of claims under modern benefits, Hunter Js aggregate
table produces excessive reserves under claims which have been
in force a short time. The Committee on Disability Experience
in its 1926 Report compared the Class (3) claim annuities with
Hunter's and found that at date of disability the ratio was
only .42. At the end of the first year of disability the ratio was
.84 and at the end of the third year .96. Similar ratios were
obtained for the annuities under Classes (1) and (2). The
Committee therefore recommended that the following percent­
ages of the reserves on Hunter's table be used for the valuation
of claims:

Class (1) Class (2) Class (3)

Unreported................................ 70% 35% 40%
First Year ................................ 80 50 65
Second Year.............................. 100 85 lob
Third Year................................ 100 100 100

The percentages for first year claims, for example the 65%
suggested for Class (3), represents the ratio for the first year
mean annuity and is approximately the mean of the ratios
quoted above. On the other hand the claim annuity in respect 
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to an unreported claim is comparable with the claim value at
date of disability so that the annuity ratio at date of disability
is the one which is applicable. The student will find in Arthur
Hunter's paper (T. A. S. A., XXX, 387) the effect of various
reserve bases on the total claim liability of an actual experience.

The student should bear in mind that practically all values of
claim annuities obtained in the past have been based on a limited
experience. It has not been possible to get data of sufficient
duration to obtain satisfactory ultimate values. The usual pro­
cedure has been to assume that, after a certain claim duration,
say ten years, the claim termination rate will ultimately run into
those shown for the attained age in the eleventh year of Hunter's
Analyzed Disabled Life table (T. A. S. A., XII, 51). Mr.
Phillips, in his study of the New York Life experience, found,
upon plotting the annual termination rates for as many years
as were obtainable, that the rates might be merged with some
other ultimate table with a higher mortality rate. Tests were
made to see what the effect would be upon the annuity values if
he ultimate termination rates were double those of Hunter's
able. The effect was found to be about a 10% decrease in the

select annuity value (see T. A. S. A., XXX, 405). If the ulti­
mate rate were closer to Hunter's, the effect on the annuity
values would be proportionately less. It is evident therefore
that any misstatement in the premiums due to the arbitrary
assumption regarding the ultimate claim termination rate is
small and is probably on the safe side. The method used in the
Inter-Company disability investigation of 1926 to run the ter­
mination rates from the select basis into the ultimate basis is of
interest in the present discussion. The student will find a
description of the method in Part II, Chapter V.
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APPENDIX A

Specimen Disability Clauses

I. Waiver of Premium Only.
1. Clause issiced about 1896, one of the earliest forms.

"It is further especially agreed that if at any time upon
acceptance of due and satisfactory proof of the total and perma­
nent blindness or deafness of the insured hereunder, or that said
insured has become totally and permanently incapacitated,
either by accident, bodily or mental disorder, the said insured in
lieu of all other benefits and advantages accruing hereunder
shall be entitled to either of the following options:

First—From the date of such proof the premiums payable
hereunder shall be discontinued or remitted and this policy shall
thereafter be maintained subject to the conditions endorsed
hereon from the equation reserve fund.

Second—Such a Disability Life Annuity in exchange for this
policy as its face value will purchase at the then age of the
insured, according to the Table of Disability Annuity rates
endorsed hereon.

It is further agreed that the member or insured making claim
under the Disability Clause aforesaid, must at the time of mak­
ing such claim, specify in writing under which of the aforesaid
options claim is made."

2. Clause issued about 1906.
"Premiums on Contract Paid by Company If Insured Is

Wholly Disabled—As Follows: After one full annual premium
shall have been paid and before a default in the payment of any
subsequent premium, if the Insured shall furnish satisfactory
proof that he has become wholly disabled and will be perma­
nently, continuously, and wholly disabled for life, by bodily
injuries or disease, from pursuing any and all gainful occupa­
tions, the Company, by an endorsement in writing upon this
contract, will agree to pay for the Insured the premiums, if any,
which shall thereafter become payable during the continuance
of such disability. In any such case the Cash Loan and Cash
Surrender values shall increase in like manner as if the pre­
miums were being paid by the Insured. If, however, the Insured
shall recover so as to be able to engage in any gainful occupation
for wages or profit during the premium-paying period, the obli­
gation on his part to make payment of premiums in accordance
with this contract shall recommence, but only from date of 
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recovery, with the same force and effect as if this provision were
not contained therein.11

Note—The terms of later Waiver of Premium Clauses may
be deduced from the illustrations given below of the more com­
prehensive clauses including Monthly Income Benefits.

II. Instalment and Income Benefits.
1. Face Amount of Policy payable in Instalments upon

Proof of Disability, Balance, if any, payable at Death or
Maturity. Clause issued about 1913.

(a) With Option.
"Total Disability Benefit—At any time after one full year's

premium shall have been paid, and before default in the pay­
ment of any subsequent premium, if the assured, before attain­
ing his sixtieth birthday, shall furnish proof satisfactory to the
Company that he has become wholly and permanently disabled
by bodily injury or disease, and is and will be permanently,
continuously and wholly prevented thereby from performing
any work for compensation or profit, or from following any gain­
ful occupation, then:

(i) The Company by endorsement hereon will agree to pay
for the assured the subsequent premiums, if any, as they shall
become due, during the period of such total and permanent dis­
ability. Any premium so paid shall not be a lien on this policy,
and the guaranteed values in the table attached hereto shall
increase in the same manner as if the premiums had been paid
in cash by the assured, and the policy shall continue to partici­
pate in profits, (ii) The Company will also, upon the written
request of the assured and of the beneficiary and assignee, if
any, and after payment of all indebtedness to the Company in
respect of the policy, agree by endorsement hereon to pay in lieu
of all other values, benefits and privileges herein provided, and
in full settlement of this policy, one-twentieth of the amount
assured and existing bonus additions immediately, and a like
amount yearly thereafter until twenty such instalments in all
shall have been paid. Should the assured die before the twenty
instalments shall have been paid, the remaining instalments shall
be paid to the beneficiary as they become due. Provided always
that notwithstanding proof of disability may have been accepted
by the Company as satisfactory, the assured shall as often as
required by the Company furnish satisfactory proof of the
continuance of such disability. If the assured shall fail to
furnish such proof, or if he shall so far recover, as to be able to
engage in any gainful occupation, then all premiums thereafter
falling due must be paid as originally provided in the policy;
and if option (ii) shall have been availed of, the Company's 
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obligation to pay any further instalments shall immediately
cease, and the original policy shall be restored for its face
amount, less the sum of the instalments paid, the guaranteed
values in the table attached hereto being reduced proportion­
ately, but no reduction being made in the future premiums.
Without prejudice to any other cause of disability, the entire
and irrecoverable loss of the sight of both eyes, or the severance
of both hands above the wrists, or of both feet above the ankles,
or of one entire hand and one entire foot, shall be considered as
total and permanent disability within the meaning hereof.''

(b) Without Option {includes provision for Modified "Waiver
of Premium Benefit in event of disablement after age 60).

.° Waiver of Premiums—If, after this policy shall have been
in force one full year and before default in the payment of any
premium, the Company receives due proof that the insured
before attaining the age of sixty years has become wholly dis­
abled by bodily injury or disease so that he is and will be pre­
sumably, thereby permanently and continuously prevented from
engaging in any occupation whatsoever for remuneration or
profit, the Company shall waive payment of each premium as it
thereafter becomes due during the insured fs said disability. In
making any settlement under this policy the Company shall not
deduct any part of tlie premiums so waived, and the loan and
cash surrender values provided for in this policy shall increase
from year to year in the same manner as if the premiums so
waived had been paid in cash. Under all the conditions afore­
said, except that the insured shall have attained the age of sixty
years before becoming disabled, the Company shall waive pay­
ment of each premium thereafter becoming due during such dis­
ability, but the face amount of the policy shall be reduced by
the amount of each such waived premium, and the loan and cash
surrender values as provided for in this policy shall be based
upon said reduced amount of insurance in the same manner as
if the premiums for such reduced amount of insurance had been
duly paid.

^Instalment Payments—In addition to waiving payment of
premiums as aforesaid, if such disability shall have occurred
before the insured attained the age of sixty years, the Company,
one year after said proof of such disability, shall pay to the
insured one-tenth of the face amount of the policy and a like
amount in each insurance year thereafter during the continu­
ance of such disability prior to the maturity of the policy ； the
policy must be returned to the Company for the endorsement
thereon of each payment. Each instalment shall reduce to that
extent the amount of insurance in force, and the loan and cash
surrender values provided for in this policy shall be calculated 
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for the reduced amount insured on the basis provided herein. If
at the time when any such instalment becomes payable there
shall be an indebtedness on the policy in excess of the cash sur­
render value of the reduced amount of insurance, the Company
shall apply such part of the instalment as may be necessary to
reduce the indebtedness to the amount secured by such cash
surrender value. Whenever the total amount of said instal­
ments, together with the amount of any remaining indebtedness
to the Company, shall equal the face amount of the policy, plus
any paid-up dividend additions, unpaid dividends and dividends
left to accumulate to the credit of the policy, then the Com­
pany^ obligations under the policy shall thereby be fully satis­
fied and discharged without further action.

u Recovery from Disability—Should the Company accept un­
der this policy proofs of disability, it may nevertheless at any
time thereafter, and from time to time, but not oftener than
once a year, demand of the insured proof of the continuance of
such disability, and upon failure to furnish such proof, or, if it
appears that the insured has become able to engage in any occu­
pation whatsoever for remuneration or profit, no further pre­
miums shall be waived and no further instalment payments will
be made by the Company. But if the amount of the insurance
shall then have been reduced under any of the foregoing pro­
visions such reduced amount of insurance shall thereafter be
the face amount of the policy, and the premiums thereafter fall­
ing due will be reduced in proportion to the reduced amount of
insurance, and all benefits under the policy will be reduced
accordingly. Without prejudice to any other cause of disability,
the entire and irrecoverable loss of the sight of both eyes, or the
severance of both hands above the wrists, or of both feet above
the ankles, or of one entire hand and one entire foot shall be
considered as total and permanent disability within the meaning
of this section."

2. Annual Income, not deducing Policy, issued about 1915.
c 4 When Such Benefits Take Effect—If the insured, after pay­

ment of premiums for at least one full year and before default
in the payment of any subsequent premium and before attaining
the age of 60 years at nearest birthday and while this policy is
in full force, shall furnish due proof to the Company at its
Home Office that he has become totally and permanently dis­
abled by bodily injury or disease, so that he is, and will be, per­
manently, continuously and wholly prevented thereby from per­
forming any work for compensation, gain or profit, or from
following any gainful occupation, and that such disability has
then existed continuously for not less than 60 days, the Company
will grant the following benefits.
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*4 Benefits. 1, Waiver of Premium—The Company will, dur-
ing the continuance of such disability, waive payment of each
premium as it thereafter becomes due, commencing with the first
premium due after receipt of said due proof of such disability.
2, Income to Insured—One year after the anniversary of the
date of issue of this policy next succeeding the receipt of said
due proof, the Company will pay to the insured, if then living
and such disability still continue, a sum equal to one-tenth of
the face amount of the policy, but not including dividend addi­
tions, and a like sum on each such anniversary thereafter, if the
insured be then living and such disability still continue.

‘‘The face amount of the policy shall not be decreased because
of any premium waived or any income payment made, nor shall
such waived premium or income payment be deducted in any
subsequent settlement of the policy, and the loan and surrender
values will increase each year in the same manner as if each
premium had been paid when due instead of being waived.

*4 Proof of Continuance of Disability Required: Recovery
From Disability—Although the proof of total and permanent
disability may have been accepted by the Company as satisfac­
tory, the insured shall at any time thereafter, and from time
to time, but not oftener than once a year, on demand, furnish
to the Company due proof of the continuance of such disability,
and if the insured shall fail to furnish such proof, or if it shall
appear to the Company that the insured is able to perform any
work, or follow any occupation whatever for compensation, gain
or profit, no further premiums shall be waived and no further
income shall be paid.

11 General Provisions—The provisions for disability benefits
shall immediately terminate either, (a) if the written request
of the insured for cancelation thereof be received at the Home
Office of the Company together with the policy for endorsement,
or (b) if the insured shall, voluntarily or involuntarily, engage
in military or naval service in time of war or in work as a
civilian in any capacity whatever in connection with actual
warfare.

‘‘The additional annual premium of $ in con­
sideration of which these disability benefits are granted, is pay­
able until the prior termination of the provision for these bene­
fits. The premium stated on the face of the policy includes such
additional premium, and the premium payable, if any, after
the provision for these benefits terminates will be the premium
stated on the face of the policy less the amount of such addi­
tional premium.

"The entire and irrecoverable loss of the sight of both eyes or
the severance of both entire hands or both entire feet or of one
entire hand and one entire foot shall be considered total and 
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permanent disability without prejudice to any other cause of
disability.n

3. Monthly Income^ not Reducing Policy, without "90 Day
Clauseissued about 1920.

“If the insured, after the first premium on this policy has
been paid, shall furnish due proof to the Company, while this
policy is in full force and effect and while there is no default in
the payment of premium, that he, at any time after payment of
such first premium, while less than sixty years of age, from any
cause whatsoever shall have become permanently disabled or
physically or mentally incapacitated to such an extent that he
by reason of such disability or incapacity is rendered wholly
and permanently unable to engage in any occupation or perform
any work for any kind of compensation of financial value, the
Company upon receipt of such proof will waive the payment of
each premium that may become payable thereafter under this
policy during such disability. Without prejudice to any other
cause of disability, the permanent loss of the sight of both eyes,
or loss by severance of both hands above the wrists, or of both
feet above the ankles, or of one hand and one foot, shall be con­
sidered disability or incapacity within the meaning of this
provision.

4 * Disability Before Age 60—Monthly Income to the Insured—
If such disability shall occur before the insured is sixty years of
age the Company will, in addition to such waiver, pay to the
insured monthly as specified on the first page hereof, the sum
of $10.00 for each $1,000 of the face amount of insurance under
the policy. The first monthly payment shall be made three
months after the Company shall have received such proof and
subsequent payments shall be made on the first day of each
month thereafter during such disability. Interest due on any
indebtedness under the policy may be deducted from such
monthly income payments.

"SucK waiver of premiums and such monthly payment shall
be additional to all other benefits and obligations under this
policy and the policy shall be continued in force and the face
amount of insurance, less any indebtedness, shall become due
and payable at death or maturity in the same manner as if the
insured had actually continued to pay the premiums.
''Disability after Age 60―Waiver of Premiums With Reduc­

tion of Face Amount of Insurance—If the disability of the in­
sured as defined above shall occur after the insured is sixty years
of age, the Company upon receipt of due proof of such dis­
ability will waive the payment of each premium that may be­
come payable thereafter under this policy during such disability,
but the face amount of insurance hereunder shall be reduced 
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by the amount of each premium so waived, and any loan and
non-forfeiture values shall thereafter be based upon the face
amount of insurance thus reduced.

Recovery From Disability—The insured, upon demand by
the Company at any time during such disability and before the
Company's liability hereunder has ceased, shall furnish due
proof that he actually continues in a state of disability as
defined above, and in case of his failure so to do the insured
shall be deemed to have recovered from such state of disability.

"In the event that the insured recovers from such state of
disability no further premiums shall be waived and no further
monthly payments shall be made, and any insurance under the
policy, exclusive of the accidental death benefit, at the time of
such recovery shall be continued in force subject to the payment
by the insured of any premiums falling due thereafter.

4 * Extra Premium for Total and Permanent Disability Bene­
fits—The total and permanent disability benefits are granted
in consideration of the payment of an extra annual premium of
$ ... which is included in the amount of the premium
stated on the first page hereof and which is payable at the same
time and subject to the same provisions as to payment as the
regular premium under this policy, provided, however, that in
no event shall said extra premium be payable on or after the
anniversary of the policy next succeeding the date when the
insured attains sixty years of age."

4. Monthly Income, with "90 Day Clause", Income Bene­
fit not antedated into 90 Day Period. Clause issued about
1921.

^Definition—For the purpose of this policy: (a) disability is
total when it prevents the insured from engaging in any occu­
pation or performing any work for compensation of financial
value and (b) total disability is presumably permanent only
under the circumstances and from the date (herein called the
effective date) as follows： (1) when due proof is received by the
Company that it will presumably exist continuously during the
remainder of the insured life~~then from the date upon winch
such proof is received by the Company ； or (2) when it has
existed continuously for three monthsthen from the date of
expiration of such three months; or, (3) when it involves the
entire and irrecoverable loss of sight of both eyes, or the sev­
erance of both hands at or above the wrists, or of both feet at
or above the ankles, or such severance of one entire hand and
one entire foot—then from the date of such loss or severance,
(e) disability resulting directly or indirectly from military or
naval service in time of war is not a risk assumed by the
Company.
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u Benefits—Upon receipt of due proof before the expiration
of one year after default in the payment of premium, or if
there be no such default not later than one year from the ma­
turity of this policy, that the insured, while this policy was in
force, became totally and presumably permanently disabled as
above defined due to bodily injury or disease.

^Disability Before Sixty—(1) Before the anniversary of the
register date of this policy upon which the insured's age at
nearest birthday is sixty years, the Company will (a) waive pay­
ment of all premiums falling due upon this policy after the
effective date of such disability and during its continuance,
(b) pay to the insured a monthly disability income of $10.00
for each $1,000 of the face amount of this policy from the effec­
tive date of such disability ； the first payment to be made upon
receipt of such proof and subsequent payments to be made
monthly thereafter during the continuance of such disability.
If such proof shows that the insured has been committed by a
court as an insane person or committed as a ward or patient in
an incorporated institution for mental cases or is otherwise
incompetent to transact any business or to care for self, and that
no legal representative of the insured's estate lias been appointed
and qualified, the Company at its election may pay such income
to any beneficiary as trustee for the insured. Any disability
income due but unpaid at the death of the insured, shall be
payable to the beneficiary entitled to receive the proceeds of
the policy at the death of the insured.

"Note―Any premiums so waived and any disability income
so paid shall not be deducted from any amount payable in any
settlement of this policy.

uDisability After Sixty—(2) After the anniversary of the
register date of this policy upon which the insured age at
nearest birthday is sixty years, the Company will waive pay­
ment of all premiums falling due after the effective date of such
disability ； but the amount of insurance shall be reduced, as
each premium is so waived, by the amount of such premium, and
subsequent premiums and any loan and surrender values shall
be reduced proportionately.

11 Recovery From Disability—The Company shall have the
right at any time during the first two years after receipt of such
proof, and thereafter once a year, to require proof of the con­
tinuance of such total disability. If the insured fails to furnish
satisfactory proof, or if it appears at any time that such total
disability has been terminated, no further premiums will be
waived and no further disability income payments will be made
on account of such disability."
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5. Monthly Income ivitk "90 Day Clause” Income Benefit
antedated into 90 Day Period. Clause issued about 1926.

"Upon due proof that since the payment of the initial pre-
mium upon this contract, before a default in the payment of any
subsequent premium, and before the anniversary of this con-
§ract nearest the sixtieth anniversary of the date of birth, the
insured has become wholly disabled by bodily injuries or disease
and will be continuously and wholly prevented thereby for life
from engaging in any occupation or employment for wage or
profit, the Company will waive the payment of any premiums
which may fall due on this contract during such disability and
will pay for each completed month from the commencement of
such disability and during its continuance, a monthly income
?f one per cent, of the face amount of this policy. Provided that
in a case not susceptible of proof of permanency when claim is
presented, then after the insured has been wholly disabled by
bodily injuries or disease and has been prevented thereby from
engaging in any occupation or employment for wage or profit
for a period of not less than three consecutive months, upon
due proof thereof the Company will grant the aforesaid benefits
from the commencement of such disability and during its con­
tinuance. The premiums so waived and the disability income
so paid will not be deducted in any settlement hereunder.

"Upon proof of such disability occurring after the anniver­
sary of this contract nearest the sixtieth anniversary of the
date of birth, the Company will allow all premiums falling due
thereafter during such disability to accumulate without interest
as an indebtedness hereunder.

"The values in the table of non-forfeiture values incorporated
in the contract shall increase during such disability in the same
manner as if the premiums were being paid by the insured.

° Independently of all other causes the Company will con­
sider as permanent total disability the entire and irrecoverable
loss of the sight of both eyes, or of the use of both hands or of
both feet, or of one hand and one foot.

*1 Failure to pay any renewal premium due under this con­
tract during total disability which terminates in death will not
be held to be a default, and if upon presentation of a valid death
claim hereunder it shall appear that such disability occurred
before the anniversary of the contract nearest the sixtieth anni­
versary of the date of birth and existed for a continuous period
of not less than one month, the benefits herein described will be
paid to the executors, administrators or assigns of the insured.

‘‘Upon written request signed by the insured and upon return
of this contract for proper endorsement, the Company will annul
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this provision and thereafter the premiums shall be reduced by
the amount charged for these benefits.

"In any event any premiums payable after the anniversary
of this contract nearest the sixtieth anniversary of the date of
birth of the insured shall be so reduced.f f

6. Specimen Clauses from contract introduced in 1929 in
which Disability is defined in terms of loss of Earned
Income.

u Definition of Disability—The insured will be regarded as
totally disabled when, by reason of accidental bodily injury or
by sickness, his average monthly earned income for a period of
four months has not exceeded one-fourth of his former earned
income (averaged monthly for the twelve months immediately
preceding such four months) and such disability will be re­
garded as permanent while the earned monthly income of the
insured, on account of such injury or sickness, does not exceed
the said one-fourth."

11 Definition of Earned Income—As herein used the term
'earned income1 means wages, salaries, professional fees, and
other amounts, received as compensation for personal services
actually rendered in any profession, trade or business, not in­
cluding therein amounts received as a pension or retirement
allowance, or as a temporary continuance in whole or in part
of customary earned income during the insured's enforced
absence from business on account of accidental bodily injury or
sickness., 1

u Misstatement of Age, Alteration of Co-existing Policy, or
Change of Risk—If the age of the insured has been misstated,
or if tlie plan or amount of the Co-existing Policy shall be
changed, or if the risk hereunder shall be increased or dimin­
ished by reason of any change in the insured profession, trade
or business, or in the duties incident thereto, which would alter
the Company's classification of the risk, the Premiums and bene­
fits hereunder shall be modified accordingly, and such further
adjustment, whether involving a payment by or to the Company,
shall be made so that the status of this Policy thereafter shall
be in all respects the same as if such modifications had been in
existence from the inception of this Policy. If any payment due
the Company under the provisions of this paragraph be not
made within thirty days after written notice and demand there­
for, mailed to the last known address of the insured and assignee,
if any, this Policy will terminate. If the risk hereunder, in con­
sequence of any change in the insured profession, trade or busi­
ness, or in the duties incident thereto, is not classified by the
Company as an acceptable risk, the Company at its option, may 
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declare this Policy terminated and pay the Cash Surrender
Value hereof.f 1

Reduction of Benefits—If, at the time of the approval of
proofs as herein provided, the monthly income benefit to which
the insured shall be entitled hereunder, and under other Sup­
plementary Disability Policies issued to him by the Company,
togetlier with the income benefits, if any, to which he shall be
entitled, by reason of disease or accident, under insurance in
?ny other company or association of whatever kind, shall exceed
in the aggregate seventy-five percentum of his former earned
income, ascertained as herein provided, the monthly income
provided for herein shall be reduced so that the total monthly
income under this and such other insurance, if any, shall not
exceed seventy-five per centum of such former earned income.
In event of such reduction future Premiums hereon will be
equitably reduced, and the Company will pay an equitable part
of the Cash Surrender Value hereof, computed as of a date im­
mediately preceding disability. The monthly income benefit pro­
vided for herein will not be restored to its original amount unless
there shall be an election at the time of such reduction to have
the Premiums remain at their original amount, and to leave with
the Company the portion of the Cash Surrender Value referred
to above, in which case the monthly income benefit provided for
herein will be so restored, subject to all the provisions hereof,
upon the insured recovery from his then disability., *

7. Monthly Income Contract, with t(four months clause^, in
accordance with the Standard Provisionsn recommended
by the Insurance Commissioners, becoming effective in
many States on July 1, 1930.

4 4 In consideration of the payment in advance of an additional
annual premium of $---------------------- which is

included in and payable with the premium stated in said Policy
and of the payment of a like sum with each premium after the
first payable under said Policy, the Company agrees to pay to
the Insured Dollars each month and
to waive payment of premiums under said Policy upon receipt
of due proof that the Insured is totally and presumably perma­
nently disabled before------------------------age 60, as hereinafter
provided.

‘‘Upon receipt by the Company at its Home OfiBce of due
proof, as hereinafter provided, that the Insured has become
totally disabled by bodily injury or disease so that he is and will
be thereby wholly prevented from performing any work, follow­
ing any occupation or engaging in any business for remunera­
tion or profit, and that such disability has already continued
uninterruptedly for a period of at least four months (such total
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disability of such duration being presumed to be permanent only
for the purpose of determining liability hereunder), and pro­
vided that

(1) such total disability began before default in payment of
premium under said Policy (or, in event of default, not
later than the last day of grace), and that

(2) such total disability began before the anniversary of said
Policy on which the Insured's. ....__________ age at
nearest birthday is 60, and prior to the maturity of said
Policy, and that

(3) such total disability did not arise from bodily injury or
disease occurring before the insurance under said Policy
took effect, and known to the Insured, but not disclosed
in the application for the insurance under said Policy,
and that

(4) such total disability has been continuous from the begin­
ning of the period of disability claimed,

the Company will grant the following benefits:
(a) Waiver of Premium—The Company will waive the pay­

ment of each premium under said Policy, including the premium
for this Agreement, falling due after the commencement of such
total disability and during its continuance, provided, however,
that no premium shall be waived which shall have fallen due
more than one year prior to the date of receipt at the Home
Office of the Company of written notice of claim, as hereinafter
provided. The premium to be waived shall be the premium
according to the mode of payment in effect when such total dis­
ability began. If such total disability began during the grace
period and the Insured is in default, said Policy will be restored
if the Insured pays to the Company the premium in default
with interest thereon at six per cent per annum when the claim
is approved. Any premium falling due after notice of claim is
received and prior to approval of claim, shall be payable in
accordance with the terms of said Policy, but will, if paid to the
Company, be refunded upon approval of such claim.

(b) Income Payments—The Company will pay to the Insured
the monthly income stated above for the fourth and each suc­
ceeding completed month of such total disability during its con­
tinuance, provided, however, that no such monthly payment
shall be made for any fractional part of a month of disability
nor for any period more than one year prior to the date of
receipt at the Home Office of the Company of written notice of
claim. If, in the opinion of the Company, disability results from
or is accompanied by mental incapacity, payments may, at the
option of the Company, be made to the beneficiary in lieu of the
Insured.
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. Independently of any other cause of disability, the total and
irrecoverable loss of the sight of both eyes, or of the use of both
hands or of both feet or of one hand and one foot, shall be con­
sidered total disability.

''Written notice of claim hereunder must be received by the
Company at its Home Office during the lifetime and during the
continuance of total disability of the Insured. Failure to give
such notice within such times, shall not invalidate any such
claim if it shall be shown not to have been reasonably possible
to give such notice within such, times and that notice was given
as soon as was reasonably possible.

‘‘Due proof of claim must be received at the Home Office of
the Company before the expiration of one year after default in
payment of premium under said Policy and in any event,
whether or not there be a default, not later than one year from
the anniversary of said Policy on which the Insured --------- .....-
----- ------------ age at nearest birthday is 60 or one year after
maturity of said Policy, whichever is the earlier date, otherwise
the claim shall be invalid.

€ 1 Before making any income payment or waiving any pre­
mium under said Policy, the Company may demand due proof
of the continuance of total disability, but such proof will not be
required oftener than once a year after such disability has con­
tinued for two full years. If such proof shall not be furnished,
or if at any time the Insured shall become able to perform any
work, follow any occupation, or engage in any business for
remuneration or profit, no further income payments shall be
made nor premiums waived and if any such payments are made
or premiums waived they shall constitute an indebtedness
against said Policy unless paid to the Company.

"The sum payable in any settlement of said Policy shall not
be reduced by income payments made nor by premiums waived
under the above provisions. Dividends, loan and surrender
values shall be the same as if the waived premiums had been
duly paid. Any disabili切 benefit due but unpaid at the time
of the Insured death shall be payable to the person or persons
entitled to the proceeds of said Policy.

"Disability Benefits shall not apply if the disability of the
Insured shall result from self-inflicted injury or from military
or naval service in time of war； nor shall these benefits apply
to the Temporary Insurance or to the Paid-up Insurance pro­
vided in said Policy under * Surrender Values \ or to any Divi­
dend Additions provided therein under 'Participation in Sur­
plus—Dividends

“Any premium due on or after the anniversary of said Policy
on which the age of the Insured at nearest
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birthday is 60 will be reduced by the amount of premium
charged for Disability Benefits. If for any reason said reduction
shall not be made and said amount shall be paid to and received
by the Company as a part of any premium under said Policy,
the amount overpaid, with six per cent, interest thereon, will be
refunded and the Company shall not incur any other or further
obligation or liability.

"Upon written request of the Insured on any anniversary of
said Policy and upon return of said Policy and this Agreement
for proper indorsement, the Company will terminate this Agree­
ment and thereafter the premium shall be reduced by the amount
charged therefor.

"This Agreement shall automatically terminate if any pre­
mium on said Policy shall not be duly paid or if said Policy
shall be surrendered.

“The Benefits and Provisions contained in the Sections Mis­
cellaneous Benefits1 and ' Other ProvisionsJ of said Policy shall
also apply to this Agreement, except as to the above conditions
under which said Disability Benefits shall not be effective.7 f

III. Clause Contained in a Group Policy Issued in 1931.
"Upon receipt by the Company of due notice and proof一

both in writing—that any Employee while insured hereunder
and prior to his sixtieth birthday has become totally and per­
manently disabled as a result of bodily injury or disease, so as
to be prevented thereby from engaging in any business or occu­
pation and performing any work for compensation or profit for
the remainder of his life, and that such disability has already
continued uninterruptedly for a period of at least three months,
and provided:

(A) the disability for which claim is made commenced after
the Employee had been continuously insured hereunder
for a period of one year, and

(B) written notice of such disability was received by the
Company not more than one year after premium pay­
ment on account of the Employee had been discontinued,

the Company shall:
1. discontinue all the insurance hereunder on the Employee,

and
2. three months after receipt of such proof of such disability

commence to pay to the Employee, in lieu of the payment
of the Life Insurance at his death, monthly instalments
determined as to number and amount by the amount of
such Life Insurance in force at the date of commence­
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ment of such disability, in accordance with the table below.
If such disability is due to or accompanied by mental
incapacity, such instalments may, at the option of the
Company, be paid to the Beneficiary of record of the
Employee.

"The requirement specified in proviso (A) above shall not
apply to (1) any Employee in the employ of the Employer at
the date of issue of this Policy provided the Employee became
insured hereunder within thirty-one days after he became eli­
gible, or (2) any Employee included in a new class or unit of
not less than fifty (50) Employees who was in the employ of
the Employer on the date this Policy -was extended to include
such class or unit and who became insured within thirty-one
days after he became eligible.

"The following table illustrates the number of monthly instal­
ments and the amount of each instalment for certain amounts of
insurance:

Amount of Number of
Amount
of Each Amount of Number of

Amount
of Each

Insurance Instalments Instalment Insurance Instalments Instalment
$500.00 20 $25.52 $1,000.00 40 $26.25

600.00 24 25.66 1,100.00 44 26.40
700.00 28 25.81 1,200.00 48 26.55
750.00 30 25.88 1,250.00 50 26.63
800.00 32 25.96 1,300.00 52 26.70
900.00 36 26.10 1,400.00 56 26.85

"For amounts of insurance
1,500.00 60 27.00

in excess of $1,500.00, the num-
ber of monthly instalments shall be sixty (60) and the amount
of each such instalment shall be on the basis of $18.00 per month
for each $1,000 of insurance.

"Proofs of Total and Permanent Disability Claims—The Com­
pany shall have the right, when a claim is made for total and
permanent disability benefits, or during the period while instal­
ment payments are being paid, to require the Employee to
furnish further written proof of such disability or proof of its
continuance, and to submit to examinations by its physicians.

<4If it shall subsequently appear by reason of the Employee's
recovery that the claim was approved in error, or, if the Em­
ployee shall fail on demand to furnish satisfactory written proof
of the continuance of such disability or fail to submit to exami­
nations by the Company's physicians, the payment of further
instalments on account of the Employee shall immediately cease.
If the Employee then reenters the employ of the Employer, his
Life Insurance hereunder may be revived but shall be limited
in amount to the commuted value at three and one-half per
centum per annum, compound interest, of the instalments then
remaining unpaid at the time of cessation of instalment pay­
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ments, augmented by any increase to which the Employee would
have been entitled had his service not been interrupted on
account of disability.

"During the period of total and permanent disability, the
Employee shall not have the right to receive in one lump sum
the commuted value of any unpaid instalments ； but if the em­
ployee dies during such period, any instalments provided herein,
remaining unpaid at the date of death, shall be commuted at the
rate of three and one-half per centum per annum, compound
interest, and paid to the Beneficiary in one sum or in the manner
set forth in Section 15.*

"The proofs required by this Section shall be upon forms
furnished by the Company."

♦ This section refers to Optional Modes of Settlement.
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APPENDIX B
SPECIMEN DISABILITY CLAIM FORMS

Insured's Statement re Claim for Disability Benefits

1・ No. of Policy----------- Date of Policy Amount, $ 

 
2. Give name in full ____________________________________
3. Date of Birth  lace of Birth 
4・ In what other Companies and for what amounts are you insured

under policies providing for Disability Benefits or Health Benefits?

5. Permanent residence ________________
6. Where can you be called on in person now?
7・(a) Occupation at time disability began

(b) Business address
8. (a) Are you wholly disabled at the present time?-------------------

(b) State cause of disability __ ____________

9. (a) On what date did the illness begin that led up to present dis­

ability and what was the nature of the illness?.-----------------

(b) Give name and address of the first physician consulted at the
beginning of that illness--------------------------——------------------

(c) State date on which you first consulted that physician------
(d) Give names of all other physicians consulted and dates of

such consultations ________________

10. From what date has your disability prevented you from engaging
in any occupation whatsoever for remuneration or profit?---------

(month) (day) (year)

11. I expressly waive on behalf of myself and of any person who
shall have or claim any interest in the above numbered policy, all
provision of law forbidding any physician or any other person
who has heretofore attended or examined me, from disclosing any
knowledge or information which he thereby acquired.

Insured's Signature
Dated at 19
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Attending Physician's Report on Claim for
Disability Benefits

be furnished without expense to the Company)

1. Name of Insured _ ___________
2. Residence
3. Is Insured now under your treatment? 
4. Date of first consultation in present disability? 
5. History given you at that time?,

(a) Date of onset of present disability? 

(b) Predisposing cause, if any, of present disability 

(c) Names and addresses of any physicians previously consulted
by insured _ __

6. If you were consulted for any cause prior to the present dis­
ability, give dates and details of such consultations or treatments

7. Diagnosis and symptoms of disease, infirmity, or injury causing
disability

8. (a) Is the insured in your opinion wholly disabled and prevented
from engaging in any occupation whatsoever for remunera­
tion or profit?

(b) If he is, from what date, to your knowledge, has he
been so prevented?

9. Give your opinion as to whether or not the insured will be per­
manently, continuously and wholly prevented for life from pur­
suing any and all gainful occupations, by reason of this disability

Signature
Dated Post Office Address 
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Medical Examiner's Report
"tg Company1 s Medical Ex­
aminer has been the attending
physician of the Insured, he is
not to make this report.

on Claim for Disability Benefits
To be sent by Cashier direct to Ex­
aminer and to be retuimed to Cashier
by Examiner. Addressed envelope
to be enclosed for that purpose.

1. (a) Name of Insured?
(b) Approximately: Age; height; weight;   

color of hair; color of eyes  
2. Residence ?_
3. How well do you know insured? 
4. What is the nature of the injury, infirmity or disease of the

insured for which disability is claimed?

5. (a) What was the condition of health of the insured for the year
preceding the date of the present disability?--------------------

 

(b) When did the illness begin which led up to insured's present
disability ? ___________

(c) When did insured first consult a physician in connection
therewith ? __________________

(d) From what date has he been prevented, by reason of 始
disability, from engaging in any occupation whatsoever for
remuneration or profit?_ ____________

(e) Give full particulars and the names and addresses of all
physicians consulted ?--- -----------------------------------------------

6. Give your opinion as to whether or not the insured will be per­
manently, continuously and wholly prevented thereby for life
from pursuing any and all gainful occupations by reason of 黑
disability ?------------------------------------------------------------------------

7. After careful examination to what extent do you find insured
disabled and due to what cause?

Examiner's Signature
Post Office Address ___________________

Dated at 19
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Inspector's Report on Claim for Disability Benefits
Pol. No
Cl. No

9
Mr ——---------------

(A fee of $will be credited for this report.)
Please report carefully on:—

Present Present
Name A ge Address
(In 19 , he was employed as at_-----------------)
It is alleged that since he has been TOTALLY DISABLED
due to

District Inspector.
(Do not consult attending physician or insured in making inquiries

or members of his immediate family or divulge the purpose of this Inquiry。
1. Do you personally know the person

described above ?
(Answer "Yes” or "No”)-----------------A. If answer to above is "Yes, —*

How long have you known him?
B. (1) If answer to above is •'No"；—

From whom did you obtain in*
formation ?—

(Name Occupation Address)

(2) How long have they known
him?

2. If known personally—
When did you last see him? 

3. Can you learn of any serious illness
or accident within the past five years?
Ans. ("Yes” or 
A. If answer is "Yes"—Please indi­

cate nature and severity — AND

4. Is he now sick or disabled? (Ans.
''Yes" or "No")
If answer is ''Yes"—
A. Is he confined at home or hospital

(which ?_____________________1___
B. (1) Is he totally disabledf 

or
(2) Only partially disabledf___

C. (1) Is disability considered perma­nent^—
or
(2) Do Temporary f

D. In your opinion, is he able to en­
gage in any occupation or performany work? ____________________

E. IF TOTALLY disabled — Since
what DATE HAS HE BEEN
UNABLE TO DO ANY WORK?

 
5. Is age stated above apparently cor­

rect? (“Yes” or -No0) 
(If ans. is "No'')—
About what age does he appear to be?

9. Any suspicion that he has ever been
addicted to the use of any drug orharmful substitute for intoxicants?
('•Yes" or "No”)------------------------------
A. If answer is "Yes” what?------------

8. Has he ever used intoxicants to ex­
cess? (“Yes" or ''No")-------------------
(If answer is 一
A. About how often ----------------

(Once a week—month—or two or
three times a year)

B. If intoxicated (out of control)
what was average duration—For
an evening—a day—a week~~ rhow longt.------------------ ;------------ ；----

C. How long ago did he give up dunk­
ing to excess or intoxication?

7. If recently disabled but now im­
proved一 .
A. How long was he totally disabled?

B. When did his total disability cease?(». c., — When did he return to
work)------------------------------------ -—

6. Is he at the present time employed or
engaged in any business requiring hispersonal presence? ("Yes'*  or "No")

(If answer to above is "Yes"—THEN
answer A-B-C below)
A. Does he devote customary fulltime to his work or business?

(“Yes" or "No”)-------------------------
or

B. Is he only partially employed
(“Yes” or《No”)-----------------------

C. If employed (cither wholly or only
partially) about what compensation
does he receive (per month)---------

andWhat does he do?-----------------
(2) Who employs him?----------------

10. Is his general character and reputa­
tion good T---------------------------

(If "No" please comment)
 

Remarks.—Comment here on any answer to above questions which
may require explanation—and add names and addresses
of any known physicians who have attended him—and if
he has left your community—furnish definite present
address, if possible.

(If not last employed as stated at top of this blank—
Q. 1. What was his LAST regular employment (title and kind

of bus.) ?
2. By whom employed at that time? (See 4 E.)

Dated at _ ______________________ 19------
(Sign Here) ------------- ------------------ -------—--------{Use reverse side if necessary and write from this end on back of blank)
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APPENDIX C

PROPOSED STANDARD PROVISIONS FOR TOTAL AND
PERMANENT DISABILITY BENEFITS IN

CONNECTION WITH LIFE POLICIES*

Hon. Albert Conway, Superintendent of Insurance of the
State of New York, and the National Convention of
Insurance Commissioners.

Gentlemen:
Early in 1928 the Hon. James A. Beha, then Superintendent

of Insurance of the State of New York, appointed the following
committee to consider standard provisions for total and per­
manent disability benefits:

Mr. John M. Laird, Vice-President
Connecticut General Life Insurance Company

Mr. James F. Little, Associate Actuary
Prudential Insurance Company

Mr. Arthur Hunter, Second Vice-President and Chief Actuary
New York Life Insurance Company

Mr. Alexander T. Maclean, Second Vice-President and Actuary
Massachusetts Mutual Life Insurance Company

Mr. James D. Craig, Chairman, Actuary
Metropolitan Life Insurance Company

On December 12, 1928, at the regular meeting of the National
Convention of Insurance Commissioners, a resolution was
adopted favoring uniform disability clauses in life insurance
policies and the following committee was appointed to consider
the general question:

Mr. William G. Hayes, Assistant Actuary
Virginia Insurance Department

Mr. Russell 0. Hooker, Actuary
Connecticut Insurance Department

Mr. Arthur B. Lines, Actuary
Massachusetts Insurance Department

Mr. Walter A. Robinson, Actuary
Ohio Insurance Department

Mr. Grady H. Hipp, Chairman, Actuary
New York Insurance Department

Reprinted from T. A. S. A., XXX, 260.
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The two committees have been in conference and have agreed
upon the enclosed recommendations. This agreement was
reached after conference with many company representatives
and the recommendations have been largely influenced by the
desire of the Commissioners for uniform provisions. This has
necessitated recommending requirements that would eliminate
certain benefits now being granted by a few companies which
may not constitute unsound underwriting, but the elimination of
which would tend to bring about the desired, uniformity. In
some respects the recommendations represent a compromise
between opposing points of view. For example, the recommenda­
tion of a waiting period of from four months to one year, with
no income payment before the end of such period, represents a
compromise between the companies which did not desire any
fixed period after which total disability would be presumed to be
permanent and the companies which preferred a three months *
waiting period with retroactive payments.

The recommendation that benefits would be allowed in the
event of disability occurring prior to age sixty instead of age
sixty-five was made because it was felt that this would accomplish
the main purpose of the benefit, while extension to age sixty-five
would involve a greatly increased hazard and cost. The same
fundamental reason caused the recommendation excluding any
increase in disability benefit beyond 1 per cent, a month.

Total disability has been defined in accordance with the defi­
nition now in general use. The experience of most companies
with a definition substantially similar to the one proposed has
indicated that the courts will require this definition to be inter­
preted reasonably in a spirit of fairness to the insured and that,
guided by such experience, the companies will be able to con­
tinue to apply this definition to actual cases without undue
liberality on the one hand or undue strictness on the other. One
company has recently received the approval of practically all of
the Insurance Departments for a clause recognizing a 75% loss
in earning capacity as total disability. The committees express
no opinion as to whether such a provision would represent sound
underwriting or would provide for benefits for partial rather
than total disability, because they feel that this provision would
render practically impossible the general uniformity which was 
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called for under a resolution of the National Convention of
Insurance Commissioners.

Serious consideration was given to a proposed provision
requiring a pro-rating of benefita in case these benefits appeared
to be too large in proportion to earnings. Certain companies feel
that some such clause is necessary and should be prescribed but
the difficulties incident to drafting and administering a pro­
rating clause are such that up to the present time only one com­
pany has deemed it expedient to adopt one. In view, however,
of the strong feeling among certain companies that such a pro­
vision should be incorporated, the committees, while not pre­
pared to recommend a pro-rating clause nor a specified pro­
vision therefor, have agreed that such a clause might be included
with those provisions which may be necessary to the efficient
administration of the coverage, and have covered the subject in
general language under provision 15 (e). The committees feel
it is important that in any event companies should apply cor­
rective methods in underwriting practices to avoid over-
insurance.

The committees endeavored to prepare provisions which would
promote uniformity in principle with sufficient latitude for dis­
cretion on the part of Company executives.

While the adoption of these recommendations will require a
change in practice and policy forms, this will be more than offset
by the great advantage of uniformity which will in turn encour­
age the development of sound underwriting practice and permit
the granting of substantial disabili切 benefits with adequate
premium rates and reserves based upon homogeneous experience.

The recommend at ions are in the form of standard provisions
under three general classifications; prescribed, permitted and
prohibited. The typical benefit in accordance with the proposed
provisions would consist of waiver of premium and payment of
an annuity of $10 per month per thousand, with the first monthly
payment of $10 at the end of four months of continuous total
disability provided disability occurred before age 60.

Adoption of these standard provisions will have among others
the following results:

(1) Elimination of the ^professional man's policy”, as the
proposed provisions do not permit payment of benefits



230 APPENDIX C ——PROPOSED STANDARD PROVISIONS

when the insured is unable to perform the duties merely
of his customary occupation.

(2) Exclusion of the payment of any disability benefit for the
first three months of disability—the maximum allowance
permitting benefits to accrue after three months with the
first payment at the end of four months if disability has
continued so long.

(3) Exclusion of any increasing disability benefit such as an
increase of 10 per cent, a year or an increase of 50 per
cent, after five years and 100 per cent, after ten years.

(4) Prohibition of retroactive income payments for more than
one year on delayed claims.

(5) Requirement of retroactive waiver of premium for at least
six months on delayed claims.

(6) Requirement of recognition within certain limits of dis­
ability occurring within the grace period.

(7) Exclusion of any disability benefit where disability occurs
after age sixty except on certain endowments and de­
ferred annuities.

(8) Exclusion of disability claims when notice of claim is not
submitted prior to death and prior to termination of
disability.

(9) Exclusion of benefits for partial disability.

The two committees unanimously favor departmental rulings
instead of legislation for the purpose of putting the standard
provisions into effect. This procedure would secure greater
flexibility, thus permitting changes in the future to meet any
new conditions that may arise.

The indications are that in a great majority of the States these
requirements can be made effective under the existing law. The
committees recommend that, in the few States in which such
requirements cannot be made effective by departmental ruling,
enabling legislation be sought.

The committees have not felt that it was wise to suggest a
table of net premiums and reserves until the standard provisions
governing the terms of the standard benefit were finally agreed
upon. Since agreeing to recommend the provisions submitted
herewith, the Company Actuaries have undertaken to study the 
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available data and hope to make definite recommendations with
regard to net premiums and reserves before the end of the year.

The committees have not felt that the additional benefit in case
of death from accidental means required any specific provisions
but believe that this benefit should be limited to double indem­
nity, as should also accidental death benefits to travelers or on
account of other specified causes.

Very truly yours,
Committee appointed by Committee appointed by
National Convention of Superintendent Beha

Insurance Commissioners
April 23, 1929.

Standard Provisions for Total and Permanent Disability
Benefits in Connection with Life Policies

Total and permanent disability provisions of contracts of life
or endowment insurance (including term) and annuities (other
than contracts of Industrial or Group Insurance or Group
Annuities), whether contained in the policies or in supplemen­
tary contracts, issued after January 1, 1930, shall satisfy in
substance the requirements set forth below.

In construing these requirements:
(1) Waiver of premium includes refund of waived premiums

if paid.
(2) The term income payments" means monthly payments

made in addition to waiver of premium and all benefits
otherwise provided by the contract.

(3) The term °disability benefits" means waiver of premium,
or both waiver of premium and income payments, which­
ever may be specified in the provision.

(4) The term "maturity" means, in the case of endowment
policies, the date at which the policy becomes payable as
an endowment, and in the case of deferred annuities, the
date on which payment of annuity commences.

(5) The term "age 60" means either actual or rated age 60
of the insured or the policy anniversary nearest thereto
as may be specified in the provision, and the term "age
65" shall be similarly construed.
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I. The Following Provisions Are Prescribed.
(1) That total disability is incapacity (resulting from bodily

injury or disease) to engage in any occupation for re­
muneration or profit.

(2) That total disability which has been continuous for a
period specified in the provision (not less than four
months nor more than one year) shall be presumed
permanent.

(3) That written notice of claim must be given to the company
(a) during the lifetime of the insured, and (b) during the
period of disability. Failure to give notice within the
time provided in the policy shall not invalidate any claim
if it shall be shown not to have been reasonably possible
to give such notice and that notice was given as soon as
was reasonably possible.

(4) That if total and permanent disability is established as
required by the provision, any premium or instalment
thereof which fell due during such total continuous dis­
ability and during a period specified in the provision (not
less than six months) immediately preceding notice of
claim shall be waived.

(5) That if total and permanent disability is established as
required by the provision, which began after the due date
of a premium or instalment thereof in default, but not
later than the last day of grace, provided such due date
was within a period specified in the provision (not less
than six months) immediately preceding notice of claim,
disability benefits shall be allowed as if the default had
not occurred, but the insured shall be liable for the pre­
mium in default with interest thereon, if any.

(6) That any dividends which would otherwise have become
payable during disability shall be allowed as though the
disability had not occurred, unless an annuity is provided
as permitted by paragraph 12 hereof.

(7) That upon recovery of the insured from total disability,
disability benefits shall cease and premiums or instalments
thereof becoming due after such recovery shall be payable.
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II. The Following Provisions Are Permitted.

(8) That the entire and irrecoverable loss of sight of both
eyes or the severance of (or alternatively, the entire and
irrecoverable loss of the use of) both hands or both feet,
or of one hand and one foot, shall be deemed total
disability.

(9) That disability occasioned by certain risks or hazards
specified in the provision shall be excluded from the
coverage.

(10) That the disability provision shall be canceled or modi­
fied in the event of the marriage of the insured if the
insured is a female.

(11) That disability benefits shall be payable either to the
insured or to a beneficiary.

(12) That in lieu of income payments, there shall be payable
an annuity certain for a period of not more than ten
years, the present value of which shall be equal to the
amount of insurance, but that upon recovery such annuity
shall cease, and the insurance shall be restored at a pro­
portionate premium for an amount equal to the present
value of tlie unpaid instalments.

(13) That in the case of endowment policies or deferred annui­
ties income payments shall be made during the continu­
ance of disability after maturity, provided disability
occurred prior to maturity and prior to the insured fs
attaining age sixty.

(14) That in the case of endowment policies or deferred annui­
ties maturing at an age not greater than sixty-five, dis­
ability benefits shall be allowed up to the date of ma­
turity, in case the disability occurred after the insured
attained age sixty, but before the date of maturity.

(15) Any other provision not inconsistent with these require­
ments which may be necessary to the efficient administra­
tion of the coverage provided and the protection of the
interests of the insurer or the insured.

The intention is to permit among others provisions such as the
following:
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(a) That proof of disability shall be made at the time
and in the form and manner as specified in the
provision.

(b) That the insurer may require proof of continuance of
disability, including examination of the insured by
the insurer at reasonable intervals.

(c) That the insured may not convert the policy to a
higher premium plan during continuance of dis­
ability.

(d) That the insured may not change the mode of pay­
ment during the continuance of disability.

(e) That a proportionate reduction of income payments,
accompanied by return of premiums paid on the
amount of such reduction, may be made in case the
aggregate monthly amount payable to the insured on
account of disability exceeds the percentage specified
in the provision (not to exceed 100%) of monthly
earned income at date of disability, or alternatively
at date of application.

III. The Following Provisions Are Prohibited.

(16) That disability benefits shall be allowed for disability
other than that defined as total and permanent by para­
graphs 1, 2 and 8 hereof.

(17) That disability benefits shall be allowed for disability
commencing after the insured has attained age sixty
(except in accordance with paragraph 14 hereof).

(18) That the face amount of insurance shall be reduced by
the amount of any disability benefits (except in accord­
ance with paragraph 12 hereof).

(19) That in the case of life insurance policies the monthly
income payment shall exceed 1 per cent, of the face
amount of insurance (exclusive of additional accidental
death or pure endowment benefits).

(20) That in the case of deferred annuities with maturity at
age 70 or earlier the monthly disability income payment
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shall exceed one-twelfth of the annual annuity or in the
case of deferred annuities with maturity at a later age a
monthly income disability payment shall be allowed.

(21) That income payments shall be made for any part of the
first three months of total disability or for any fractional
part of a month thereafter.

(22) That income payments shall be made retroactive for a
period of more than one year prior to written notice of
claim of the company or in any case for any part of the
first three months of total disability.*

* These proposed standard provisions were approved by the Na­
tional Convention of Insurance Commissioners at Toronto, Canada
in September, 1929 with the added recommendation that reserves be
put on an adequate basis (see page 8).
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APPENDIX D.

DEFINITION OF SYMBOLS

I. Basic functions and probabilities.
Symbol Definition

lo The number of persons — whether active or dis­
abled —who, according to a total or mixed life
mortality table, attain age x.

度Q The number of active lives who, according to a
combined mortality and disability table, attain
age x.

lx The number of disabled lives who, according to a
combined mortality and disability table, attain
age x. lx = lia + V}.

The number of persons who, according to a dis­
abled life mortality or continuance table, at­
tain age x.

da The number dying, whether active or disabled, be­
tween ages x and rr +1 out of lx persons.

di The number dying between ages x and a; + 1 out
of persons.

The number dying, while active, according to a
combined mortality and disability table, be­
tween ages x and ④ + 1, out of ZJa persons.

d? The number dying, while disabled, according to a
combined mortality and disability table, be­
tween ages x and 〃 + 1, i.e., out of Z, and
ix persons. = d? + dg .

dj The number ceasing to be disabled between ages
x and x-j-1 out of ZJ persons.
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Symbol Definition

祐 The number of lives becoming disabled between
ages x and x +1 out of l普 persons.

Pa The probability that a life aged x will survive one

year. px = - .

nPa> The probability that a life aged x will survive n
Unyears. npx =

npi The probability that an active life aged x will sur­
vive n years. In a combined mortality and
disability table, npi = "云七七

nP# The probability that an active life aged x will be
Jaa

alive and active n years hence. np^ = 

P? The probability that an active life aged x will be
alive and disabled one year hence.
pg=以 1-初!)..

是X

npl The probability that a disabled life aged x will
continue to be disabled for n years.

Qx

The probability that an active life aged x will die,
d"while active, within one year.

The probability that a person aged x will die

within one year. qx = —•

The probability that an active life aged x will die
within one year. In a combined mortality and
disability table； q?= * * 金 处 % = 1 - pj.
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Symbol Definition
q： The probability that a disabled life aged x will

cease to be disabled within one year.己=学，

If no recoveries are assumed this is a disabled life
mortality rate. If recoveries are assumed this
is a disabled life termination rate.

［弦 The probability that a disabled life aged x will
cease to be disabled within 1/t th of a year.

1弦=

rz The probability that an active life aged x will
become disabled within one year. rx = * •

Tg The absolute annual rate of disability among active
lives in the year following attained age xt i.e.,
the rate of disability which is independent of
the mortality rate among active lives.
“ 一 J

一洛 _ % dr
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[J. F. Little (T.A.S.A., XIV, 55) defined^ (Sj+1-Si+i+1) asr{CJ

II. Commutation Symbols.
Dx = vx - ls Nx = Dt s,

z>r=十.馈 NT = g 皮a ST = S；：? Nia

Z>1 = v1 • ZJ N'z = Sf：y Di 51 = #：顷

o?=俨• ^1, =X：?P? 51*  = Si：?狎

Cx = vx+1 , dx M,=艾？Q Rx =£：=M

cr =俨+1 • <na m^= g cr 理=艾顷a

Cl = v+i • dl = g C* 足=X：? Ml

rc? = v • z)r • p? m = ®
=俨+】• 4。• p?

raC^ = rC? - al+1 rac?

=v • Dia • pi*  • aj+i

raC? = rC? . a* +1 = g "CT
=0 •必• pi - aJ+i

R'l =X：?雄

rpa<”c，=矗 "

理="G • £+i

—rQai .售±1
GX应+】

r/oc? = T,cx • s：+2

_ trial .牌±£
- CX 居+1

r7?c? = ”g(s£+lSD
_ rrtai . Sh+lSn+zi
一 Cx Z)l+1

'Mx = g nC, '■

"顼写= £：= rl,C?

"W： = £：= ,,aC?

T1iM? = "ter

电=河T,Mt
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Commutation Symbols— (Continued)

r/£C? = r9Cx (S*+2-S»+2 )

_ rpat . S*+2-S ：+i：+2 ,
- Cl D'z+l

r,lM^ = SIZ? rttC?

C'x =俨+x •磨• rx M'x = S«z C；'

=• D# • rz vMi = 二尸 Crz where y is
the limiting age of coverage.

F =%・a蹈
=亦 Dr- rx •

= g 30；

:肱：=二尸 where y is
the limiting age of coverage.

V^x = C； . a"线］:u-z-Hl
=亦• D；a .• rx • a&早如：izs/i

UM\ =盅P；

；MJ =. where y is
the limiting age of coverage
and u > y.
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ax : «j

a曩丽

— Dia
The value of an annuity-due on an active life now

aged x payable during activity.
In a combined mortality and disability table,

N普

The value of an n-year temporary annuity-due on
an active life now aged x payable during
activity.

In a combined mortality and disability table,
一辫-碍'

: n| — paa

III. Annuities.
Symbol Definition

The present value of 1 per annum payable at the
beginning of every year that a life now aged x
enters upon. This type of annuity is com­
monly referred to as a life annuity-due or

simply as an annuity-due. ax =

The present value of 1 per annum payable at the
beginning of every year for n years provided
a life now aged x is then alive. This type of
annuity is commonly referred to as an n-year
temporary annuity-due or simply as an 仇-year

Nx — ^x+nannuity-due. ax: „j=——•— -

The value of a life annuity-due on an active life
now aged x payable during survival, active
or invalid, a? = aja + a?.

In a combined mortality and disability table,
al

a，= 建 =-
The value of an 仇-year temporary annuity-due on

an active life now aged x payable during sur­
vival, active or invalid, = a曩丽 +。巴顽p

In a combined mortality and disability table,
a _ ：前 ~ Z? , a］：祖ax：ni= ^aa

M-M+二度而
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Symbol Definition
a罚；ii：E The value of a temporary annuity-due on an active

life now aged x payable for n years or for
y — x years, whichever is the shorter, and
during activity.

In a combined mortality and disability table,
__ N堂一僧a； ： ： n ^aa

where u = x + n or y, whichever is the less.

a? The value of an annuity payable at the end of each
year provided an active life now aged x is then
alive but disabled. a?=a；-aja.

In a combined mortality and disability table,
• J

_烈-血a：

DT

The value of a temporary annuity payable at the
end of each year for the next n 一 1 years pro­
vided an active life now aged x is then alive
but disabled.嫉* ：问=2?：可一2曩丽

In a combined mortality and disability table,
«?：E ="件商_a„o：-

一烈-族如砰

一 D^a

a羿利 The value of an annuity payable at the end of each
year provided an active life now aged x is then
alive but disabled, and that the disability oc­
curred prior to age x + n.

If the disability coverage ceases at age y so that
the rate of disability for y and older ages is
zero, this annuity is usually expressed by a?
iix + n^y.

a：（择I） The value of a temporary annuity payable at the
end of each year for the next t years provided
an active life now aged x is then alive but
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Symbol Definition
disabled and that the disability occurred prior
to age x-\- n.

If y is the limiting age of coverage, this annuity
is usually expressed by 理顼 if z-j- or
x + t.

The value of a deferred temporary annuity pay­
able at the beginning of each of t years, first
payment deferred n years, provided an active
life now aged x is then alive but disabled and
that the disability occurred during the n years.

a自⑵

The value of an annuity-due on a disabled life now
aged x payable until death or prior recovery.

为一应

The value of an ?i-year temporary annuity-due on
a disabled life now aged x payable during the
n years until death or prior recovery.
._N'x-N'x+n_ '

a『|_ 应

The value of a select annuity-due of 1 per annum
on a disabled life now aged x payable at the
beginning of every month that the disabled
life, which has qualified for disability benefits
as of age x, continues alive and disabled.

IV. Valuation Factors.

岳+1
Daa

〃工+1
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