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INTRODUCTION

In view of the fact that much valuable literature of actuarial
science is contained in scattered original papers, the Actuarial
Society of America has been issuing a series of small volumes upon
important actuarial studies. Each volume is intended to bring
together within a reasonable space the more important points of
information on the subject discussed, thus assisting students of
actuarial science and furnishing a means of ready reference for
actuaries.

The present volume on Distribution of Surplus has been pre­
pared to meet a growing demand. Inasmuch as the subject
covered admits of a wide divergence of opinion and view­
point, the Committee on Actuarial Studies felt considerable
hesitation regarding the publication of such a work. However,
in an attempt to meet the need and to present the subject from
varied points of view, it was decided to have the work under­
taken by two individuals—a principal contributor who would
discuss the subject as a whole from one general viewpoint, and a
supplementary contributor who would approach the subject from
another angle. It was felt that this plan would make the book
particularly useful to students. It will be understood, of course,
that the two contributors are solely responsible for the opinions
expressed.

A subcommittee of the Committee on Actuarial Studies, com­
posed of Mr. Bunyan and Mr. Marshall, was appointed for the
purpose of aiding and criticizing the work before publication and
the chapters on group insurance, industrial insurance and
annuities were given a further review by specialists in these
fields.

Because of the nature of the subject matter contained in this
book, it should be understood that the Actuarial Society of
America is in no way responsible for either the material included
or the views expressed.
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DISTRIBUTION OF SURPLUS
CHAPTER I

SURPLUS
Before considering the many theoretical and practical questions

which arise in connection with the distribution of surplus among
the policyholders of a life insurance company it is desirable to
have a clear understanding of the different meanings which may
be attached to the term surplus. In particular, a distinction
must be made between “true surplus” which arises from profits
and “valuation surplus” which is the excess of assets over lia­
bilities and which depends on the particular values assigned to
the assets and to the liabilities.

Surplus from Profits. Fundamentally, the sums refunded as
“surplus” or “dividends” to policyholders under the mutual or
participating system arise from the overpayments which result
from charging premiums which prove to be greater than necessary.
Strictly speaking, it is impossible to tell if the premiums on any
particular group of policies have been greater than necessary until
the last policy has terminated. If the premiums have been more
than sufficient (and if no dividends have been paid) a balance
will then remain on hand. If they have been too low a point
will be reached at some earlier date when the company will be
unable to meet its contract obligations except by drawing on the
surplus funds of other groups. In the meantime, due to tempo­
rarily favorable conditions, surplus may be created but this may
be extinguished because of a later adverse experience. From
this point of view it might seem that, theoretically at least, no
“profits” have been realized and therefore no refunds should be
made until the complete history of the group is available, at
which time any surplus which exists should be returned on an
equitable basis to the representatives of all the original policy-
holders. Otherwise, some of those insured will have had the
benefit of more favorable terms than others.

1



2 DISTRIBUTION OF SURPLUS

Such an extreme view is, however, impracticable and, in fact,
in the majority of states (many of which now require annual dis­
tribution of surplus) could not legally be carried out. It empha­
sizes, however, a very important fact to which it will be necessary
to refer later and at greater length, namely, that the true “profits”
are determined solely by the premiums actually payable and the
conditions actually experienced during the entire existence of the
whole group. No other considerations, such as temporary fluctu­
ations in the values of assets or changes which may be adopted in
calculating the values of liabilities—in particular the policy
reserve—can, in any way, affect these true profits. If surplus is
distributed periodically such considerations may, however, affect
the incidence of the appearance and therefore of the distribution of
profits in point of time and in that way (because of the operation
of interest) affect the aggregate amount of profit actually divided
but the aggregate value of the profits will not be affected.

Provided the safety of the fund is not endangered, it is much
more reasonable and, from a practical standpoint, it is necessary,
to “take profits” from time to time, i.e., to distribute among the
policyholders some part, at least, of the surplus formed by their
overpayments to date. Thus, if it has been assumed that the
funds will be invested at 3 per cent and if, in fact, the rate earned
has been 4 per cent, it is legitimate to consider that an interest
profit has been made and the company’s position, if it returns the
whole of the excess interest earnings to the policyholders, is
thereafter as good as it was when the policies were issued. If, as
a matter of conservatism, it is thought best to retain some part
of the excess in case the interest earnings in some future year
should fall below the required rate, the position of the company
as a whole will thereby be strengthened at the expense of the
individual policyholders, any one of whom may or may not later
receive a corresponding benefit.

This is an important consideration which affects the whole
question of equitable distribution. At present it is sufficient to
point out that if surplus is held back without good reason the
equities as between different generations of policyholders may be
disturbed, since surplus created by the payments of certain
policyholders may eventually be distributed to others.

In the same way, if fewer deaths have occurred than were
actually provided for or if the expenses have been less than the 



SURPLUS 3

loadings, profits from mortality or from loading have actually
been realized and may be dealt with in a similar manner.

Profits or losses may also arise under practical conditions
(1) from terminated (i.e., lapsed or surrendered) policies, (2)
by sale or revaluation of assets and (3) from miscellaneous
sources.

The true profit arising from terminated policies is the excess,
positive or negative, of the asset share of the policy over the
amount paid or credited as a surrender value. The asset share
is that part of the company’s total assets which results from the
accumulation at earned interest of the net payments made by
the policyholder in question, taking into account his proper
share of the expenses and the actual cost of insurance, as well as
any dividends which have been paid. For reasons which will be
discussed later, profit from lapse or surrender does not usually
enter directly into the distribution formula, although it forms a
part of the true surplus arising from the real profits of operation
and affects the aggregate amount available for distribution.

Again, if an asset is sold for more or less than the book value or
if the book value of assets is written up or down because of real
(permanent) change in value there is, likewise, a profit or loss
which will increase or decrease the true surplus. Such profits or
losses are sometimes considered in connection with the interest
profit and may be distributed on the basis of a modification of the
interest rate. Otherwise, they do not enter directly into the
formula of distribution but simply affect the total divisible sur­
plus. The same is true with regard to any miscellaneous profits
or losses realized.

Valuation Surplus. Up to this point we have considered the
sources which give rise to surplus in the sense of profits from oper­
ation. Except under theoretical conditions the surplus shown by
a financial statement will not, however, correspond to the realized
profits as outlined above. There are various reasons for this.
The values of assets shown in the financial statement as required
by the various states may be, and usually are, different from the
book values. For example, certain stock exchange securities
must be shown at “market values” while certain other book
assets are not admitted as having any value. Such modifications
in a financial statement have, of course, no effect on the actual
results of the company’s operations and are quite different in 
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their nature from realized profits or losses from sales or revalua­
tion which have been entered upon the company’s books.

Moreover, the reserves set up from year to year and the reserve
released or transferred on termination do not correspond to
the asset share, the reserve being in the earlier years, as a rule,
considerably more than the asset share, and in the later years
either more or less, according to the conditions experienced and
the amount of dividends previously allotted. The financial state­
ment shows surplus based on the reserve rather than the asset
share and the resulting profit from lapse or surrender likewise
differs from the true profit based on the asset share.

Again, the reserve liability under the company’s policies may
be computed on a different basis from that upon which the pre­
miums were calculated. This may be done from the inception of
the policy or by changing the valuation basis at some later
date. Neither procedure can alter the total value of the true
surplus realized throughout the whole duration of the group of
policies but such a change will affect the time and manner in
which the apparent surplus will emerge. If, for example, a more
stringent reserve basis is adopted after some years, as by assuming
a lower interest rate, there is an immediate reduction in valuation
surplus. Unless, in the case supposed, the interest rate has, in
fact, fallen below the rate assumed in the premiums, this reduc­
tion in surplus is a “loss” only in a technical sense.

Whatever the basis of valuation the company will, under any
given experience conditions, receive certain amounts of pre­
miums and interest and will pay out certain amounts for claims
and expenses. These are independent of the valuation basis.
If in order to maintain a more stringent reserve basis, more of
the net income is for a time placed in “reserve” and less con­
sidered as “surplus,” the surplus must eventually receive
correspondingly greater accretions since all reserve bases lead
up to the same ‘final result. In the meantime, however, the
incidence of the nominal profits from excess interest, from mor­
tality and from loading may be altered as compared with those
which would appear under the premium basis. It is obvious
that this will not only affect the total amount appearing to
be available for distribution at any time, but that it will create
problems in regard to the amounts of surplus to be returned
to individual policyholders. Thus, if the valuation rate of inter­
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est for reserves on existing business has been reduced while
experience conditions remain the same, the excess interest is
apparently increased and the profits from mortality and loading
decreased. In such circumstances it may be a question whether
dividends should not be computed with reference to the premium
basis rather than the valuation basis.

Divisible Surplus. When a financial statement is prepared
and before any allotment of surplus is made for distribution to
the policyholders, the balance of admitted assets over all actual
liabilities may be considered as the gross surplus. This corres­
ponds to the accumulated profits as modified by the various
considerations referred to above. Out of the gross surplus there
must in practice be set aside such an amount as the company con­
siders necessary as a fund for contingencies. The remainder
constitutes the divisible surplus, which is the actual amount avail­
able for distribution. Assuming an annual distribution, as soon
as action is taken by the directors of the company definitely
providing for such distribution the divisible surplus is converted
into a liability. Normally, where the dividend year corresponds
to the calendar year, such action disposing of all of the gross
surplus not required as a contingency fund will have been taken
prior to the end of the year so that in the financial statement the
contingency fund becomes the net surplus while the divisible
surplus appears as a liability.

A reverse process may be followed by first determining the
amount of the gross surplus required to pay the scale of dividends
which the company decides to adopt for the following calendar
year, the remainder of the gross surplus then being the amount
available as a contingency fund. • Under practical conditions the
actual procedure will naturally be a combination of these alter­
natives, consideration being given both to the changes, if any, to
be made in the existing dividend scale and to the effect thereof
on the amount of the contingency fund.

The various factors which will be taken into account in deter­
mining the basis of the new dividend scale will be discussed in a
later chapter. In general these will include (1) the rates of cur­
rent surplus earnings from interest, mortality and loading; (2)
the probable trend of these earnings in the near future; (3) the
sufficiency of the existing contingency fund with particular regard
to the investment situation and the company’s objective in regard
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to the ratio of net surplus to liabilities; (4) the desirability of
making the minimum equitable departure from the existing scale.
It will be necessary to make a careful estimate of the aggregate
sum required to provide the proposed dividends whether these are
to be on the existing scale or on some modification thereof. This
can be done by preparing in advance an analysis of the cost of the
dividend on the basis of insurance in force, separating each of the
factors involved by age, plan or duration as required in accord­
ance with the details of the dividend formula adopted. Such an
analysis in conjunction with the subsequent terminations and
new issues (on an estimated basis if not already determined) will
provide the basis for estimating the total cost of the new dividend
and the financial effect of modifications or changes in any of the
factors.

If conditions generally have been favorable it will be reasonable
to provide for an increase in the contingency fund at least suffi­
cient to maintain the existing ratio to liabilities (assuming that
ratio to be satisfactory) or to increase the ratio if it is below the
figure which the company desires to maintain. If conditions have
been unfavorable it becomes a matter of judgment whether the
contingency fund should be drawn upon in order to avoid a
eduction in the scale of dividends—as would be legitimate where
le unfavorable elements are in the nature of a temporary fluctua-
ion—or whether dividends should be decreased and the contin­

gency fund maintained, or increased as when there is either a
marked decrease in surplus earnings or a definite downward trend
or increased uncertainty in regard to the future financial position
or otherwise.

Whatever the process by which the actual amount of the aggre­
gate divisible surplus is arrived at, it is important to realize that
the total sum to be divided is not simply the aggregate of the
individual “contributions” to surplus arising from a favorable
experience as to the rates of interest, mortality and expense and
other elements, but is rather a lump sum which is, of course,
related more or less closely to these primary sources of profit but
which is also affected materially by considerations which are
quite independent of the actual profits. Consequently, the gen­
eral problem of the distribution of the divisible surplus among
individual policyholders is, in actual practice, not merely a ques­
tion of refunding “overpayments” although the system of dis­
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tribution may be (and, in America, generally is) based on these
overpayments.

Dividend Liability. While the aggregate divisible surplus is
arrived at after a valuation of liabilities and assets at a fixed date,
usually December 31st, dividends on individual policies are,
under the contribution system, which is the usual system on this
continent, computed in the form of refunds on a policy year basis.
For example, part of the dividend allotted to any policy is the
amount of excess interest earned on the reserve during the period
from the previous policy anniversary to the anniversary in the
year in which the dividend is paid—and similarly for the other
factors of profit involved. This may seem to imply the assump­
tion of surplus earnings at a predetermined rate from December
31st until the following policy anniversary or, in the case of some
policies, for nearly the whole of the ensuing calendar year. If
that is so, it would be logical (provided the rate of surplus earn­
ings is reasonable) that the dividend liability at December 31st
should be reduced by the amount of surplus which it is assumed
(in the dividend formula) will be earned in the following calendar
year and prior to the respective policy anniversaries or, say,
roughly, during the first half of the calendar year. Alternatively
the divisible surplus could be arrived at after allowing for the esti­
mated surplus earnings up to the succeeding policy anniversaries.

The usual practice, however, is to ignore the fact that part of
the cost of the new dividend will be met by surplus earnings after
December 31st and the effect is therefore that, from this point of
view, there is in the financial statement a substantial under­
statement of net surplus and a corresponding overstatement of
the liability for dividends. There is, in fact, some inconsistency
between the idea of determining the divisible surplus as the net
surplus earnings of the calendar year adjusted by the amount of
any change determined upon in the contingency fund and the
system of distribution on the basis of policy years. However,
it may be said that all methods of distributing surplus to indi­
vidual policyholders are necessarily of an approximate character
and that while divisible surplus is naturally determined in the
aggregate on the basis of the calendar year the basis of distribution
where dividends are allotted on policy anniversaries should be
based on the theoretical “contributions to surplus” during policy
years. In the State of New York the law relating to distribution
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of surplus (Ins. Law, Sec. 83) specifically requires that each com­
pany domiciled in the State of New York shall, at December 31st,
ascertain “the surplus earned by such corporation during said
year” and after deducting the amounts required for dividends
to stockholders, deferred dividends and contingency fund,
“shall apportion the remaining surplus equitably to all other
policies entitled to share therein” the share of each policy being
payable either on the next policy anniversary or on a “day
certain” in the following year. This definitely indicates the
distribution of surplus which has already been earned at Decem­
ber 31st and would logically require a distribution to the indi­
vidual policies based on the calendar year rather than the policy
year. However, distribution, except on industrial insurance,
is invariably made on a policy year basis.

A further question as to dividend liability at December 31st
may arise where the dividend year differs from the calendar
year and where no actual allotment of dividends has been made
at December 31st beyond the end of the current dividend year.
In that case no true liability exists except for the dividends actu­
ally allotted. Even in a company in which the dividend year
coincides with the calendar year dividend action may, because
of uncertainties in the general situation or for other reasons, be
taken, prior to December 31st, only in respect of a portion of the
ensuing calendar year. In that case, similarly, there is no actual
liability at December 31st except for dividends payable in the
part of the year covered. This situation is provided for in the
Convention Blank (Liabilities, Line 33) which calls only for divi­
dends “declared or apportioned” up to and including a date
specified by the company and not necessarily for the whole year.

In practice the majority of those companies which have not
allotted dividends for the whole calendar year provide neverthe­
less, in their financial statements, in one way or another, for
dividends for a whole year. This may be done by estimating
the approximate cost for the whole year on the current basis or,
where a change is contemplated, taking into account the modified
basis for the balance of the year, and entering the total in Line 33.
In some cases a separate liability is shown under some such title
as “Reserve for Dividends Payable from (month and day) to
December 31, 19—” this, of course, being in addition to the
amount entered as declared or apportioned. In either case, the 
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effect is to reduce the net surplus or contingency fund as com­
pared with a company which enters the actual liability, i.e., the
dividends for the balance of the dividend year only. If a separate
entry is made for dividends not apportioned the true position can
be seen, but if these are included with dividends apportioned the
company’s position is made to appear less favorable than it
actually is. For that reason a uniform practice in entering these
items seems desirable. This should indicate both the actual
liability for dividends apportioned and also any additional amount
held for dividends not yet apportioned and which, until appor­
tioned, is, in fact, surplus.

A dividend year different from the calendar year is adopted
(1) in order that the actual experience of the full calendar
year, instead of only a part thereof, or an estimate, may be
used in determining the new dividend scale, and (2) because
of the practical difficulties involved in the actual calculation and
notification of dividends on policies dated in the first month or
two of the year if a change in the scale is to take effect immedi­
ately after December 31st. With regard to the first of these it
would seem, in view of the considerations referred to above, that
any additional accuracy obtained by using the full year’s experi­
ence rather than that of a part of the year is more apparent than
real, particularly if, as is usually claimed to be the case, trends
rather than actual rates of profit determine the basis of the divi­
dend scale. Under normal circumstances it can make little
difference to the company as a whole whether the new scale is
determined, say, in October or November with a dividend year
commencing January 1st (as is, in fact, usually done) or in Janu­
ary with a dividend year commencing a month or two later.
Under abnormal conditions as, for example, where a considerable
variation in market values of securities may be expected during
the last few months of the year it will, however, be more difficult
to determine divisible surplus in advance and the scale adopted
may be too high or too low in view of subsequent developments.

In New York, as already mentioned, the law pertaining to
domestic companies refers specifically to the distribution of sur­
plus earned during the calendar year and a literal fulfilment of the
requirements of the law would, for practical reasons, make it
impossible to change the scale on January 1st. In 1920 the law
was amended with the object of permitting the adoption of a 
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dividend year commencing not later than four months after the
end of the calendar year. Some of the principal companies have
adopted the special dividend year basis, the interval from the
end of the calendar year being usually three or four months.
The majority of the companies, however, have a dividend year
corresponding to the calendar year and must therefore determine
the amount and basis of distribution of the divisible surplus before
the results of the whole year are available.

Incidentally the Superintendent of Insurance of New York has
ruled that if a dividend scale is being increased the announcement
cannot be made more than sixty days before the time when the
scale becomes effective; whereas if the scale is being decreased
the announcement shall be made as soon as the decrease has been
decided upon.

i



CHAPTER II

GENERAL PRINCIPLES OF DISTRIBUTION

In this chapter we shall discuss some of the general principles
which should be followed in distributing the divisible surplus.

Interval of Distribution. A preliminary question which arises
is how frequently a distribution of surplus should be made. In
the very early days of life insurance, both in America and in
Europe, distributions were made only at intervals of several
years. Some of the companies organized in the United States
during the first half of the nineteenth century distributed surplus
annually from the start. Others adopted for a time a period of
three or five years. The trend has been toward a more frequent
distribution and in the United States and to a considerable degree
in Canada annual distribution is now the rule. As already men­
tioned, annual distribution is, in fact, now required by law in
many states. In other countries annual distribution is still the
exception. In Great Britain distribution is usually made at
intervals of five years, with, however, provision for “interim
bonuses” for policies becoming death claims between
distributions.

Where, as in America, dividends are declared in cash and where
it is the custom of the majority of the policyholders to apply the
dividend each year in part payment of premium, an annual
distribution is the normal and most suitable basis. Where divi­
dends are declared in the form of additional insurance (although
such insurance may be surrendered for cash) and where it is not
customary to apply dividends in payment of premium, an annual
distribution is not necessarily the best arrangement.

The advantages usually claimed for a distribution less frequent
than annual are (1) equalization of the surplus earnings, thus
eliminating undue fluctuations, and (2) reduction of expense.
The first of these is not of much importance except in very small
companies. So far as the rates of interest, mortality and expense
are concerned, dividends may properly follow the general trend

11
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of earnings from year to year rather than the actual factors of
experience, while larger factors of profit and loss such as may
occur from the investment operations can, as a rule, be stabilized
by absorbing them, in whole or in part, in the net surplus or con­
tingency fund. In fact, some companies specifically earmark a.
part of their net surplus as a “dividend fluctuation fund.” Some
go further and establish separate funds for fluctuations in mor­
tality and in investments. This practice is, of course, largely a
matter of nomenclature. There is nothing to prevent a company
applying part of a “mortality fluctuation fund,” for example,
against investment losses. All such funds are part of the net
surplus and are available for any purpose for which the net surplus
is available.

There is, therefore, little force from a practical standpoint in
the argument that a quinquennial distribution (say) will result in
more stable dividends than an annual distribution. In fact, as
the trend of gains and losses is apt to show itself over longer
periods than a year the result might prove to be in the oppo­
site direction if the actual gains of each quinquennium were
distributed.

The expense involved is a better argument against an annual
distribution. No doubt such expense may be considerable and
from that standpoint the policyholders would be better off on a
different basis. Apart from legal requirements, however, the
question of expense must be weighed against the convenience and
the wishes of the policyholders. In the United States at least,
law and custom both require an annual distribution of surplus.
Moreover, it might be argued that, under the mutual system,
where the object is to furnish insurance at cost, it is reasonable
to make the proper adjustments of premium payments without
unnecessary delay.

It may be admitted that the British system of quinquennial
distribution in the form of additional insurance which is almost
always left undisturbed until the maturity of the policy has a
great deal to be said for it in that it results in greater protection
and larger payments to beneficiaries. While the same results can
be and frequently are obtained under the American system, the
fact of annual declaration in cash at the time each annual premium
falls due usually results in the immediate disposal of their divi­
dends by the majority of policy holders.
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Reference will be made in a later chapter to the systems of
“tontine” and “deferred” dividends which were largely used
by certain companies up to about thirty years ago and which
usually involved a dividend distribution period of ten, fifteen or
twenty years. These systems were based on entirely different
considerations from those just discussed.

Criteria of a Good Distribution System. There are, in practice,
only two essential qualifications for a good system of distribution.
It should be equitable and it must be practical. Rigid equity,
which is the only theoretical requirement, is, of course, impossible
of attainment in practice and by equity we must therefore under­
stand such a degree of fairness as is reasonably attainable. Any
additional qualifications such as have been specified by other
writers on the subject may be placed under one or another of
these heads. For our present purpose it is convenient to consider
in more detail the various criteria which have been laid down.
Stated in approximate order of importance, these require that
the system should be (1) equitable, i.e., fair; (2) flexible, or
adaptable to changing circumstances; (3) reasonably simple in
operation; (4) capable of being understood by the policyholders;
(5) popular with the policyholders and the public; (6) in harmony
with current usage.

In addition to these general criteria of a good system there are
other considerations relating to the choice of dividend scales to
which reference will be made in a later chapter.

Equity. Equity clearly requires a system of distribution which
does not favor any class of policies at the expense of any other
class. Within that definition it is not easy to say exactly what
is “equitable.” It is usually considered that, from a theoretical
point of view at least, equity requires a return of surplus to indi­
vidual policyholders in the proportions in which they have con­
tributed to it. This principle, although at first sight axiomatic,
involves both theoretical and practical difficulties. What is to
be the basis of a “class” of policyholders and how are individual
contributions to surplus to be determined? Mortality experi­
ence, for example, varies widely with duration, occupation,
residence (particularly in large countries such as the United
States or Canada), amount of insurance, and even with plan of
insurance and year of issue. It is evidently impracticable to
distinguish all these factors in computing the individual contribu­
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tions to surplus from favorable mortality. That would involve
a multiplicity of different dividend scales every year.

Again the rate of expense depends very largely on amount of
insurance, being lower for a policy of large amount than for a
policy of small amount. The expense rate is also affected by
other factors such as different premium tax rates in different
localities. It might be claimed that strict equity would require
an allocation of expenses which took such factors into account
but, in practice, that cannot be done. The interest factor of the
individual contribution to surplus actually depends inter alia on
the different times and interest rates at which the premiums were
invested, but it would be impossible to trace the actual interest
contribution of any individual policy or even of any (except,
perhaps, a very large) class of policyholders.

The situation is, of course, that the whole plan of operation
assumes and depends on large groups, not individuals, so that for
the most part contributions to surplus must necessarily be deter­
mined on the basis of the experience of the company as a whole.
Refinements may be made as in the assessment of expenses
between policies for different plans of insurance, ages at issue or
durations, or in a classification for mortality experience in a few
broad groups but the idea of individual contributions reduces
very largely to the pro rata contributions based on the aggregates
of large groups, if not of the entire company.

It is necessary to remember also that, as pointed out in the
previous chapter, the divisible surplus will not, except by accident,
equal the total “profits” or aggregate “contributions” to surplus
but is affected by considerations which are quite unrelated to the
elements of profit or which are incapable of being related to indi­
vidual policies or even to classes of policies. Hence, a method of
distribution which calls for the computation of individual con­
tributions to surplus would require modification in order to repro­
duce in the aggregate the actual sum available for distribution.
Such modification may disturb the relative amounts of the
assumed contributions from different sources.

The most that can be said is that from a practical point of view
equity requires a reasonable recognition of profits and the sources
from which they have arisen. No system which does not, in
some degree, take account of the sources of profits can properly 
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claim to be equitable. But it is clear that “equity” must be
understood in a very broad sense.

Another conception of equity which has been suggested1 is that
any system is “fair” provided the present value of the dividends
for the entire duration on the basis of experience factors of inter­
est, mortality, expense, termination rates and surrender values
is equal to the present value on the same basis of the excess of the
actual premium payable over the premium required on the experi­
ence basis. This would imply that any one of an indefinite
number of possible systems of distribution—allotting surplus in
entirely different ways—may be equitable. Apart from the diffi­
culty involved in the apparent necessity of determining the rates
of surplus earnings in advance, a system which complied with this
condition could not necessarily be regarded as fair unless the
policyholders understood and agreed to it in advance.

An extreme case would be one where the entire accumulated
surplus was paid to the last survivor. In the absence of a definite
understanding and agreement this would be distinctly unfair
although at the outset every policyholder would have an equal
chance of being the last survivor, so that on the basis just stated
the plan would be equitable. Similarly, any distribution at inter­
vals among the survivors might, on this basis, be theoretically
equitable but practically inequitable unless agreed to, since any
such scheme involves the possibility of loss by individual policy-
holders of surplus which they have contributed and its consequent
allotment to other policyholders who have not provided any part
of it, which would be contrary to the general principle enunciated
above. In any case, equity would not be maintained between
persisting and withdrawing policyholders unless the dividends
were such as to make the asset share approximately equal to the
surrender value.

A practical application of the conception of equity as involving
simply an equation of premiums and benefits is found in the
British system of uniform reversionary “bonuses” (dividends).
The theory underlying and justifying that system is that the
premiums payable include a “bonus loading” which provides for
dividends in the form, if not of the exact amounts, required.

1 W. P. Elderton, “Fair Distribution of Bonus,” T.I.C.A., IX, I, 158.
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Naturally, no such system can predetermine the actual surplus.
The dividends provided for in this way by a bonus loading are
more in the nature of guaranteed benefits which change the char­
acter of the policy from a level to an increasing insurance. Fur­
ther real surplus (positive or negative) which is not anticipated in
the bonus loading will arise, in regard to which the problems of
equitable distribution would still remain.

It may be that such additional surplus being of relatively small
amount can reasonably be applied, as a practical matter, to
change proportionately the main scheme of dividends without
any serious disturbance of the basic equity of the plan. How­
ever, the equity of such a scheme depends not only on the
gross premiums payable but also on the stability of the inci­
dence and relative amounts of surplus earnings from various
sources over a considerable period. Consequently, it would
seem to be necessary, under this plan, to test the fairness of
the premiums more or less frequently and, if necessary, to
adjust them. But such adjustments of premium could apply
only to new policies, not to those already in force. For these,
the only course would, in such circumstances, be to change
the basis of the dividend system—a procedure not contem­
plated in the original plan. In considering the foregoing, it
should be remembered that in Great Britain the non-forfeiture
values are relatively low, so that the problem of overpayment
to the withdrawing policyholder does not complicate the
situation.

Flexibility. To say that the method of distribution must be
adaptable to changing conditions is merely an enlargement of the
statement that the method must be equitable. Flexibility is
secured (1) by separate recognition in the dividend formula of as
many as possible of the elements of profit; (2) by the use of a type
of formula which permits of proper adjustments to be made in any
of the factors involved; (3) by the avoidance of arbitrary expedi­
ents in adjusting scales of dividends as between one year and
another.

It will not, as a rule, be possible or necessary to adopt a divi­
dend formula which involves separate recognition of more than
the three primary factors involved in the premium rate. This
degree of flexibility is usually regarded both as necessary and
sufficient, the distribution of miscellaneous profits often being, 
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to a large extent, arbitrary. The type of formula used should
be such, for example, that it can be modified so as to give effect
to changes in the mortality experience as between different ages
or plans or changes in the expense rate as between one plan, age
at issue or duration and another. Otherwise, there will be a
tendency to continue a basis of distribution after it ceases to
reflect the incidence of surplus earnings or to make changes which
disturb the true equities involved. Temporary expedients such
as constant percentage changes in the total dividend or elimina­
tion of increase for duration, while possibly justifiable under
certain circumstances, tend to destroy the simplicity and rationale
of the dividend formula and its relation to the actual factors
experienced and consequently its flexibility.

Simplicity. It is desirable for practical reasons that the
method of distribution should be reasonably simple in application.
A complicated rule is more troublesome, more expensive and less
easy to explain to policyholders and others, while the increase in
accuracy may be more apparent than real. This does not mean
that some rough and ready rule may be justified on grounds of
practical expediency. Such methods as were formerly sometimes
used as, for example, distribution in proportion to the amount of
insurance or in proportion to the premium, would be inadmissible
by present day standards. Simplicity in this connection means
the elimination of refinements which, because of the fundamental
limitations on the degree of equity attainable, can have little real
meaning. For example, extensive subdivisions or classifications
in determining profit from mortality or excessive elaborations in
the method of computing expense charges are not necessary or
desirable. Equity, however, is always the first consideration
and such equity as is practicable must not be sacrificed for ease
in application.

Comprehensibility by Policy holders. It is sometimes said that
the system should be capable of being understood by the policy-
holders. This is a minor consideration. Intelligent policy-
holders will have no difficulty in understanding the general basis
of any reasonable plan. This, however, furnishes an additional
reason for eliminating unnecessary complications.

Popularity. More than one writer on this subject has stated
that the system of distribution should be popular with the insur­
ing public. Such a consideration has little force in this country 
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where one system is practically universal. Where there is a
choice as between one general system and another the influence,
if any, on new business written would naturally be taken into
account. One very desirable characteristic of a dividend scale
from this standpoint is that it shall produce dividends which
increase by duration.

Conformity to Usage. In the United States all companies use
the same general system of surplus distribution. In Canada
probably the majority of the companies employ to some extent
the quinquennial distribution plan under new business. In other
countries there is more variety of systems as between different
companies. Where the same general system is used by all com­
panies there is likely to be a better understanding of it by the
public and less likelihood of misunderstanding or misrepresenta­
tion. Special or unusual features in the system are, from this
point of view, to be avoided. They are apt to increase the prob­
lems of competition by rendering comparisons more difficult and
usually are of little significance.

“ Weeks’ Axiom.” A general rule in regard to the principles of
surplus distribution which has been laid down by such authorities
as Weeks in this country1 and G. F. Hardy in England2 is that if
a company experiences each year uniform rates of initial expense,
renewal expense, mortality and interest then the dividends ought
not to change merely because of changes either in the volume of
new business or in its distribution by plan or age. This rule is
generally regarded as an axiom of surplus distribution and follows
from the principle that equitable distribution requires that each
year’s issues and each class of business should, in general, depend
for its dividends on its own surplus earnings. As a practical
matter, however, under modern conditions in this country, if the
net level premium method of reserve valuation is used, conditions
might be such as to make a strict adherence to this rule inadvis­
able. For example, a very large increase in new business might
temporarily deplete the surplus to a point where, unless all condi­
tions were very favorable, it would be advisable to reduce divi­
dends although the rates of interest, mortality and expense being
experienced had not changed.

1T.A.S.A., IX, 310.
«J.I.A., XXXII, 112.
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Amount of Surplus to Be Distributed

The primary practical question which the actuary has to deter­
mine is what part of the gross surplus should be reserved for
contingencies and what part may be set aside as divisible surplus
for distribution among the policyholders in the following year.
In considering this question the chief factors, as already noted,
are the amount of existing contingency funds, the amounts and
trend of surplus earnings from the principal sources and the gen­
eral situation, financial or otherwise, in relation to probable future
effect on the total amount of surplus funds.

The amount of the “free surplus11 or general contingency fund
which should be maintained is generally related to the amount of
the policy liabilities, i.e., the reserve. In New York the amount
of such funds is limited to 10 per cent of the aggregate policy
reserve in the case of companies having a total reserve of not less
than $100,000,000, a higher percentage being allowed for smaller
companies. This law was enacted with the object of preventing
the companies from unduly withholding surplus from the policy-
holders and not directly with reference to the question of the
degree of security desirable. The opinion has been expressed
that a more rational law would prescribe the minimum rather
than the maximum basis of the contingency funds.

The proper percentage of contingency fund to be held in any
particular case under normal conditions depends on many factors
including the size of the company, the character of the assets,
contract provisions, scale of premiums payable, etc., and is largely
a matter of opinion and judgment. The percentage of con­
tingency funds to reserves varies in different companies. Each
company must decide on the basis of its own circumstances what
is a suitable and sufficient fund for contingencies and what varia­
tion in relation to reserves and amount of insurance in force is
permissible.

Under normal conditions where no unusually large gains or
losses in surplus (as from changes in security values) have taken
place or are to be anticipated, the amount of surplus which may
be distributed is likely to be determined chiefly by the trend of
surplus earnings, that is, by a consideration of what, if any,
changes are appropriate in the various factors of the existing
dividend formula.
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As a general rule, changes in the basis of distribution which
would result only in relatively small increases or decreases in
individual dividends are not desirable. Apart from the trouble
and expense of changing the scale, a very small increase in divi­
dends has little practical value, particularly in view of the normal
increase in dividends with duration, while a small decrease may
cause harm through disturbance of policyholders and agents and
by adverse publicity without giving the company any real com­
pensating advantage. It is better to absorb small fluctuations
in profits in the contingency fund which, to that extent, properly
has the function of a dividend fluctuation fund.

Under the conditions supposed, i.e., in the absence of any
abnormal gains or losses in surplus, changes in the basis of divi­
dends will, therefore, as a rule, be made only in accordance with
definite trends, either upward or downward, in the rates of inter­
est or mortality. Changes may also properly be made as a means
of correcting any inequities which may appear from a detailed
study of the general equity of the existing basis (as described
later) or where the rate of growth of the contingency funds indi­
cates that the existing dividend scale is either more or less favor­
able than conditions warrant.

Where conditions are exceptional or abnormal in any way, and
are such as have resulted in or may lead to more substantial gains
or losses in surplus, attention will be given primarily to the
amount which should be retained in the general contingency fund
rather than to the cost of any modified dividend scale. It is
evident, of course, that these are closely related and that under
any circumstances both the cost of the dividend and the amount
of the contingency fund must be considered together.

Some of the conditions which may require special consideration
of the amounts to be allotted in dividends or reserved for con­
tingencies are the following: (1) Greatly increased new business;
(2) greatly reduced new business; (3) exceptionally unfavorable
mortality experience; (4) large profits or losses from investments;
(5) rapid change in net interest rate; (6) uncertainty in regard to
the general financial situation.

Changes in New Business. Under the net level premium sys­
tem of reserve valuation, a substantial and sustained increase
in new business will, if other conditions remain the same, result
in a drain on surplus which will continue until new business 
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becomes stabilized. Theoretically, as already pointed out,
dividends should not rise or fall according as new business
decreases or increases but in practice, because of the use of a
valuation system which ignores the incidence of expense, it may
not be possible to adhere rigidly to this principle. If the com­
pany regards excess initial expense as an “ investment” in new
business which will eventually be repaid out of gains, not other­
wise distributed, from select mortality and from excess of reserves
over surrender values on surrender and lapse, or, as Bowerman
suggests,1 as a “New Business Fund” in the nature of a non­
ledger asset, then it may regard the true surplus as including the
amount of such new business fund. It is evident, however, that
new business may increase to the point where some modification
in dividends will become necessary to prevent the contingency
fund from temporarily falling lower than is desirable.

The opposite condition, namely, a substantial falling off in
new business, will, in general, have the opposite effect and will
result in a more rapid accumulation of surplus than is contem­
plated by the current dividend scale. If dividends are increased
under such circumstances the company may not be able to main­
tain the higher scale when business again increases although the
rates of surplus earnings remain the same. On the other hand,
under extreme conditions legal limitations on the amount of
undivided surplus may require some disposition to be made of
part, at least, of any additional surplus so released. These
difficulties arise, as we have said, from the use of an artificial
valuation system which makes it difficult to follow the reasonable
rule that dividends should not depend on the amount of new
business written.

It is likely, however, that in a period of rapidly increasing new
business the surplus earnings from general operation will show
an increase due to more generally favorable conditions while the
opposite will probably be true when business is falling off, so
that the effect on surplus of changes in the volume of new business
may be partly counteracted by changes in earnings.

Fluctuations in Surplus Earnings. So far as the surplus earn­
ings from loading, interest, terminations and miscellaneous
sources are concerned, important fluctuations are unlikely to 

1 T.I.C.A., IX, I, 92.
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occur as between one year and the next. The rate of expense
does not change suddenly, and the profit from terminations in
most companies is (because of the scale of surrender values) a
relatively small part of the total gain in surplus so that changes in
its amount are usually of comparatively little importance.

Mortality profit, however, may show a quite serious and unfore­
seen decrease in amount in a single year. During the influenza
epidemic of 1918-1919 the mortality profit, normally an impor­
tant part of the total divisible surplus was, in the case of some
companies, completely wiped out and in most other companies
was reduced to a small fraction of its normal amount. Such a
condition is extreme and is unlikely to happen except at long
intervals. There may, however, be, at any time, an adverse
fluctuation in mortality profit of sufficient magnitude to require
special consideration in relation to dividends. Some part, at
least, and possibly all of such an unusual loss may be charged
against the contingency fund or mortality fluctuation fund where
these are sufficient. In practice the amount of mortality profit
divided is generally based on the experience of the company over
a period of years. Mortality experience, even in large companies,
is bound to vary somewhat as between one year and another and
normal differences in surplus from favorable mortality should be
absorbed in a mortality fluctuation fund or in the general con­
tingency fund.

Except under very unusual conditions the rate of interest
earned on the funds as a whole does not change rapidly and the
general trend can be followed in the dividend scale by occasional
slight increases or decreases in the dividend interest rate. Where
conditions are such as to cause a rapid and substantial fall in
the earned interest rate, such as may occur, for example, from
extensive defaults during a period of severe financial depression,
judgment is necessary as to the extent to which the divisible
surplus should be reduced. It is evidently unwise to maintain,
by drawing on surplus funds, a dividend scale based on a sub­
stantially higher rate than is being earned, when the reduction
is more than an accidental fluctuation and when there is no reason
to expect that the rate will shortly return to a higher level. The
object of dividend fluctuation funds is to assist in smoothing out
accidental irregularities, not to provide funds for maintaining
dividends on a higher basis than is justified by earnings.
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If substantial losses occur from investments it will probably be
necessary to reduce the divisible surplus and to revise the divi­
dend scale in order to avoid too great a reduction in the con­
tingency fund. Whether and to what extent this will be done
will depend on the extent of loss, and the amount of the contin­
gency or investment fluctuation funds available to take up the
loss. The nature of the modifications which should be made in
the dividend scale in such circumstances will be discussed in the
following chapter.

Uncertainty in the Financial Situation. The first consideration
in the operation of a life insurance company is security. The
conservative bases adopted for premiums and reserves together
with the contingency fund provide under normal conditions an
ample guarantee of the performance of all obligations and permit
a reasonable latitude in the determination of divisible surplus.
The company must, however, at all times, consider not only the
present strength of assets and reserves but their prospective
strength and where any uncertainty exists as to the maintenance
of investment income or of security values preparation should be
made to meet less favorable conditions. This may require an
ultraconservative dividend policy. Reduction of the dividend
scale accompanied by an increase or even by maintenance of
surplus funds in such circumstances may be criticized by some
policyholders and agents who feel that in bad times the company
should use its surplus funds to maintain the same dividends as
were declared under more favorable conditions. The contin­
gency fund is, however, not primarily a dividend fluctuation
fund, although within limits it is properly used for that purpose.
Its principal object is as a safety fund and when the margin of
safety appears likely to be reduced as by a reduction in asset
values, the proper course is to increase the safety fund, not to
reduce it, or to keep the safety fund level while marking down
assets to a thoroughly conservative basis. Naturally, individual
judgments differ as to the probable course of future events and
it is not to be expected that there will be universal agreement
as to general dividend policy in such circumstances.



CHAPTER III

THE CONTRIBUTION PLAN

The contribution plan, which is the method of surplus dis­
tribution usually employed in the United States and Canada, is
based on the principle of returning to each policyholder that part
of the divisible surplus which may be considered as having been
contributed by him. In practice the individual contributions
to surplus are, in general, determined by a comparison of the
rates of interest, mortality and expense experienced with those
expected and upon which the premium rates were based. If we
consider surplus in its true sense of accumulated profits except
that no elements of profit or loss other than those above men­
tioned are considered, then the contribution to surplus made by
any policy in any policy year may be readily derived by compar­
ing the usual reserve accumulation formula with the correspond­
ing formula involving the actual rather than the assumed rates
of interest, mortality and expense.

By the usual formula,

(n-17 + ir)(l + t) - 5(1 - nV) = nV (1)

Denoting actual rates of interest and mortality by 1! and q',
the actual expenses for the given policy year by e, the loading
by L and the contribution to surplus by (7, the actual progress
of the fund during the policy year is represented by the equation:

(n-iF + r + L - e)(1 + i') - g'(l - n7) = nV + C (2)

Deducting formula (1) from formula (2) the contribution to
surplus during the year from the three fundamental sources is

C = (n-iV + *)(*'  - t) + (L - e)(l + i') + (Q - <?') (1 - „n (3)

This is the familiar and typical three factor contribution
formula in which the total contribution or dividend consists of
(1) excess interest on the reserve; (2) excess of loading over

24
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expenses—with interest on the net amount; and (3) saving from
favorable mortality experience.

As we shall see in a later chapter, the contribution plan in its
original form called for (1) a calculation of the “contributions”
of individual policies from the primary three sources as in the
foregoing formula, omitting all other profits or losses, and (2) the
distribution of any excess (positive or negative) of the divisible
surplus over the total of the contributions either in proportion
to the contributions, as was done in the early applications of
the method, or in any other way deemed by the company to
be convenient and suitable. This procedure soon developed
into the calculation of dividends directly as the sum of three
factors which are nominally the contributions from interest,
mortality and loading but which are, in fact, usually modifica­
tions of these contributions such as will reproduce in the aggregate
the approximate sum which it is desired to distribute and which
must, of course, depend on all sources of profit or loss.

Such a modification may evidently be made in various ways
as by adjusting each factor independently or by adjusting only
one of the factors, in which case the other factors represent
the assumed actual contributions to surplus. Whatever basis
of modification of the contributions may be adopted the first
step is to obtain the experience rates of interest, mortality and
expense and to decide upon the form in which the contributions
will be calculated. In this chapter we shall discuss the various
methods used and some of the questions which arise in deter­
mining each of these rates and the forms in which they shall be
applied.

Before doing so it may be noted that the dividend factors
involved in the application of the contribution plan in practice
are not, as a rule, directly based upon an analysis of surplus such
as that furnished by the Gain and Loss Exhibit; in fact, in
Canada, this exhibit is not made for Canadian business. In
order to calculate the contribution from excess interest it is not
necessary to know the amount of the aggregate interest profit.
The total of the excess interest contributions actually earned
on policy reserves will not equal the total “Gain from Interest”
which includes interest earned on the contingency fund and other
special funds and the amount of which depends, inter alia, on
the treatment accorded in the company’s accounts to such items 
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as interest in arrears or capitalized interest. Similarly the
contributions from favorable mortality are, in practice, based
on the rates of mortality experienced age by age as compared with
those of the mortality table used, and cannot be derived from
the aggregate gain from mortality shown in the Gain and Loss
Exhibit. Almost invariably, as we shall see, the mortality
factor of the dividend represents only the saving in the ultimate
rate, extra profit from select, as distinguished from ultimate
mortality being, as a rule, applied, in effect, in reduction of
excess initial expense. The “Gain from Mortality” as shown
in the Gain and Loss Exhibit includes select mortality profit
and, of course, gives no indication of the incidence of mortality
gain by age. Finally, the loading factor of the dividend could
not be derived from the aggregate “Gain from Loading” because
the latter makes no separation between initial and renewal
expenses and loadings and also because it is necessary in a proper
application of the contribution plan to assess expenses by plan,
age and duration. In companies which use low rates of gross
premium and, particularly, where a substantial new business is
being written there may be a loss rather than a gain from loading
in the Gain and Loss Exhibit. Obviously this does not mean
that no policy has made any contribution from loading. Most
policies have, in fact, done so, and therefore the form and amount
of the loading factor have no relation to the aggregate gain or
loss from loading as shown in the exhibit.

While the amounts of interest, loading and mortality profit
appearing in the Gain and Loss Exhibit are neither absolutely
nor relatively the amounts to be distributed in the dividend
formula under these heads, an analysis of surplus in the form of
the Gain and Loss Exhibit provides (when suitably adjusted)
a general basis for determining or checking the aggregate amounts
to be divided as interest, loading or mortality profit. For this
purpose an analysis of the aggregate interest profit will be made,
separating interest on special funds, etc., from excess interest
on reserves. Excess initial expense and select mortality profit
will also be computed and offset so as to show the effective
amounts of divisible loading and mortality profits. Where any
miscellaneous profits or losses are such as to affect the basis of
distribution and the amount of divisible surplus the general
extent of the appropriate increase or decrease in the respective 
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parts of the dividend scale may be determined from such an
analysis in accordance with the judgment of the actuary.

Interest Factor

Some of the practical questions which arise in connection with
the calculation of the interest factor are:

(1) How should the net earned interest rate be computed?
(2) Should the excess interest rate be applied to the initial

reserve, the mean reserve or to some other function?
(3) Should any modification be made in the interest rate for

particular classes of policies or for dividend accumulations,
supplementary contracts or annuities?

Calculation of the Rate. The net earned rate of interest, i
depends on the definition of A and B and upon what is included
in I in the formula

21
Z A+ B - I

The quantities A and B may be either the admitted assets
or the interest-bearing liabilities at the beginning and end of the
year. In the Gain and Loss Exhibit the interest rate is based on
the mean ledger assets which, under normal conditions (i.e.,
assuming no very great difference between book and market
values of securities), will give a rate higher than that based on
the admitted assets since the latter include a substantial
amount of non-ledger assets. The rate based on ledger assets
has no particular significance. It would, of course, be incorrect
to use, for dividend purposes, the rate based on invested assets
since we are not concerned for this purpose with the yield on
invested funds but on the funds as a whole or, at any rate, on
all funds which should be earning interest. A and B are usually
defined as the interest-bearing liabilities. This excludes unpaid
claims, unpaid expenses (including reserve for taxes) and unpaid
dividends but includes all reserves, premiums paid in advance
and the contingency fund and presumably also any other special
funds of the same general character.1 Provision is thus made
for increasing these funds by the interest actually earned thereon.

» Weeks, T.A.S.A., IX, 310; Coburn, R.A.I.A., XII, 35. 
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If this interest or any part of it is not needed for that purpose
it will be available to increase the dividend interest rate as will
also excess interest earned on the reserves for non-participating
contracts, if not needed to make such contracts self-supporting.
The dividend interest rate may therefore properly be somewhat
in excess of the actual net rate earned on total admitted assets.
On the other hand, it may be considered desirable to transfer
a part of excess interest earnings to an investment fluctuation
fund.

It may be thought that A and B should include only liabilities
upon which it is necessary to earn interest, thus excluding the
contingency fund and other special non-interest-bearing reserves.
In that case the rate would be higher and the entire increase in
these funds would be provided by a transfer from surplus earnings
as a whole. It is generally considered that the amount of the
contingency fund should, unless under unfavorable conditions,
increase as reserves increase, and it is reasonable, therefore, that
part of the increase in the fund should be provided out of the
interest earned thereon. At the same time the progress of the
contingency fund is apt to be somewhat erratic since it is, to a
large extent, a dividend equalization fund. On the whole it
may be assumed that for dividend purposes the standard basis
for computing the interest rate is the interest-bearing liabilities
including contingency and other similar funds.

Of more importance and of greater effect on the net rate is
the method of determining Z, the net amount of earned interest.
Special consideration must be given to the treatment of (1)
accrued, overdue and capitalized interest; (2) investment profit
and loss; (3) investment expenses.

Since excess interest in the dividend represents the refund
of a realized profit it should evidently not include or be based
upon interest the receipt of which is doubtful although such
interest may be carried as a non-ledger asset. This applies
chiefly to interest in arrears. The greater part of any overdue
interest included as a non-ledger asset as well as any accrued
interest the receipt of which is, for any reason, regarded as
uncertain should be eliminated from the calculation of the divi­
dend interest rate. Similarly, any mortgage interest which has
been capitalized and which thus appears in the accounts as
paid should be excluded. The general principle is that excess 
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interest included in the dividend must be an actual and not a
paper profit.

With regard to investment profits and losses there appears
to be some difference of opinion as to whether these should be
applied (respectively) to increase or decrease the net interest
earnings. Hunter1 says that most companies do so. Such
profits or losses may be substantial and, in that case, it would
be undesirable and impracticable to make abrupt or drastic
increases or decreases in the dividend interest rate, particularly
if it is agreed that the rate should follow the general trend
rather than the actual earnings. Presumably such a rule
would apply only to the profits or losses, ordinarily relatively
small, from sale or actual revaluation (i.e., adjustment of book
values, other than by amortization) and not to the profits
or losses resulting from changes in the difference between book
and market values which are frequently large and which usually
make up the greater part of the investment profit or loss as
shown in the Gain and Loss Exhibit.

The better rule for use in normal times seems to be that
indicated by Rhodes in the discussion to Hunter’s paper. He
suggests that investment profits and losses should be carried
to a security fluctuation fund formed from part of all interest
earnings. This is a more logical and practicable plan than to
vary the net interest rate according to the accidental fluctuations
of investment profit and loss. It is based on the insurance
principle, part of the interest rate being regarded, as it should be,
as a risk premium to cover capital losses. The same procedure
may, of course, be followed where no specific security fluctuation
fund is maintained, profits and losses being carried to the general
contingency fund. However, when losses are large as in times of
financial crisis, a reduction in dividend scale may be deemed
necessary to absorb part of the losses. In such times, the
companies are likely to experience not only losses from sales or
revaluation, but also greater death losses and increased cash
surrenders and policy loans, thus making it wise to conserve
cash and to proceed carefully. Incidentally, at such a time the
outstanding insurance and corresponding liabilities usually
increase much more slowly than in normal times, so that the 

1 T.A.S.A., XXIV, 14.
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amount of needed contingency reserves likewise increases more
slowly and the interest earned on them often may be drawn on to
meet investment losses.

A significant difference in the net interest rate may be caused
by a change in the basis of computing investment expenses.
These consist of (1) expenses chargeable specifically against
gross interest earnings such as the present federal income tax,
any other taxes on investments, and taxes and expenses on real
estate, and (2) general overhead expense in connection with the
making and management of investments and the custody of
securities. While the expenses under the latter head (or the
greater part thereof) are only a small percentage of the mean
invested assets1 they represent a substantial proportion of the
entire investment expenses. A slight change in the basis of
computation may, therefore, make a material difference in the
assumed expenses.

Before leaving the question of the computation of the interest
rate attention is again called to the fact that the dividend rate
finally selected need not necessarily follow the fluctuations of the
actual earned rate but under normal conditions should rather be
based on the general trend of interest earnings so that where only
slight changes occur the dividend interest rate may be kept con­
stant for several years. Changes in the actual rate (unless the
rate is modified by investment profits or losses) will not, except
under most unusual circumstances, be violent or abrupt.

Function to Which the Excess Rate Should Be Applied. The
next question is whether the excess interest payable should be
based on the initial reserve, the mean reserve or on some other
function.

In the basic contribution formula as above defined excess inter­
est is computed on the initial reserve. The formula represents a
debit and credit account by policy years, the contributions arising
as the difference between the experience and assumed factors.
Computation of excess interest for a full year on the initial reserve
implies payment of claims at the end of the year of death whereas
claims are now paid immediately upon completion of proofs of 

1 The New York Insurance Law (Sec. 97, Par. 2) specifies that, in com­
puting the expense margins under the law, the total “actual investment
expenses” shall not be taken as more than one-fourth of 1 per cent of the
mean invested assets.
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death. In practice, therefore, the use of the initial reserve over­
states the excess interest earned. In his paper on Annual Divi­
dends, Weeks1 computed excess interest on the mean reserve
instead of the initial reserve without, however, discussing the
point and some other writers have done the same. Where death
claims are paid immediately on proof, the cost of insurance is not
deducted at the end of the policy year but is payable throughout
the year so that interest is not earned on the initial reserve for
the whole year. The proper adjustment of the interest factor for
immediate payment of claims would seem to be to base the excess
interest on the initial reserve less one half year’s cost of insurance
(as indicated by Bowerman2). The difference between this
amount and the mean reserve would, however, be relatively small
(being a half year’s interest at the valuation rate on the initial
reserve) and the excess interest on this difference would usually
be negligible so that the use of the mean reserve, which is more
convenient, is a satisfactory approximation. The difference
between the initial reserve and the mean reserve is also small.
In practice, the maximum difference per thousand on the basis
of the American Experience Table with 3 per cent is about S40
so that the difference in excess interest as between initial and
mean reserves would rarely be significant. While it is theoreti­
cally more correct, therefore, under modern conditions, to use
the mean reserve it is not of much importance which is used.
The majority of companies have retained the original basis, i.e.,
the initial reserve.

Modifications of the Interest Rates in Certain Cases. Modi­
fications in the regular dividend interest rate are sometimes made
as indicated in the following paragraphs. Such modifications
are usually intended as a provision for expenses.

Fully Paid and Paid-up Insurance. If for single premium or
limited payment policies the loading received during the premium­
paying period is intended to cover the expenses for the entire
duration of the contract, no special expense charge ought to be
necessary after the policy is fully paid, assuming that some part
of the loading has been reserved. If no provision has been
made for expenses after premiums have ceased, i.e., if the
dividends paid have included the whole balance of loading after

’T.A.S.A., IX, 310.
* T.I.C.A., IX, I, 85.
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paying the assessed current expense only, it will be necessary to
make a small reduction in the interest rate (or mortality factor)
or a constant deduction per $1000 of insurance to cover expenses.

In the case of reduced paid-up insurance a somewhat larger
expense charge would be justified because of the smaller average
amount and the same is true for dividends on paid-up dividend
additions.

A special case where some adjustment is called for is where
conversion to paid-up life insurance at net rates is allowed as a
settlement option on maturity of an endowment policy.

Many companies make no special adjustments of the interest
factor for the various classes of paid-up insurance. Where an
adjustment is made it is usually from 0.1 to 0.3 per cent.

Supplementary Contracts and Dividend Deposits. Some com­
panies allow the same rate of interest on supplementary contracts
and dividend deposits as is used in the regular dividend formula.
The usual rule, however, is to allow a lower rate. The difference
is small, as a rule, but differences of as much as 0.5 per cent are
not uncommon and sometimes the difference is as much as 1 per
cent. In addition to making provision for expenses there is a
further reason for a reduction of the rate in this category in
that such funds are very largely subject to withdrawal without
notice and their existence, therefore, increases the need for
liquid (i.e., low yielding) assets. For that reason a distinction
may be made between the interest rate payable on those funds
which are subject to withdrawal and those which are not, a
rate 0.25 per cent higher often being allowed in the latter case.

In the case of dividend deposits the small average amount of
the accounts provides a reason for a greater expense charge
than on supplementary contracts and in some cases this dis­
tinction is made, although usually it is not.

Term Insurance. In the case of term insurance for periods
up to ten years the reserves are so small that, as a practical
matter, the interest factor may be omitted entirely.1 For
ages at issue up to fifty-five the amount of excess interest, on the
most favorable assumptions, would, in most cases, amount to
only a few cents. For longer term periods, particularly at the
higher ages and middle durations, the interest factor may be a 

1 Flanigan, T.A.S.A., XXIV, 46.
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significant part of the dividend and could not properly be
omitted.

Retirement Annuities and Other “ Investment11 Contracts. When
the general investment yield is low, business of this type increases
—noticeably in the single premium forms. A large number of
such contracts are taken simply to secure the benefit of the
higher interest rate payable by the company as compared with
that obtainable on other investments. This raises a general
question of some importance in regard to the interest factor,
namely, whether any distinction should be observed as between
contracts effected during a period of low investment yield and
those previously in force. It would probably be unnecessary
and impracticable to make such a distinction as a permanent
or general feature of the dividend system except, possibly,
as regards very recent issues. In the case of the great majority
of policies recently effected the interest portion of the dividend
is relatively small so that for these it might not be worth while
to make the distinction. The situation is different in regard to
such contracts as single premium life or endowment policies and
single premium participating annuities. Unless some adjustment
is made, a considerable volume of such business is likely to be
issued when current investment yields are low. This will
be to the disadvantage of existing policyholders since the effect
will be to reduce the company’s average rate of interest by
increasing the amount uninvested or invested at low rates. It
is evident that the high rate of interest paid in such cases comes
largely from the earnings of previously existing policies, which is
clearly inequitable. Where the condition is extreme, as it has
been in recent years, this would seem to be a point deserving
serious consideration.

Mortality Factor

The contribution to surplus on account of favorable mortality
experience is (q — g')(l — V) where q' is the “experience” rate
of mortality and q the rate by the valuation table. As we shall
see presently, the mortality factor of the dividend is not usually
calculated in exactly this form but, before considering the other
forms in which mortality profit may be expressed, we shall
consider some of the primary questions which arise in regard to 
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the actual and expected Tates of mortality. Among these are
the following:

(1) Should the experience rate of mortality be on a select or
an ultimate basis?

(2) Should the actual experience of the company be the
basis and, if not, what is meant by the “experience” rate?

(3) Should the same table of experience rates apply to all
classes of policies?

Select or Ultimate Basis. Theoretically the experience rate of
mortality should be on the actual, i.e., the select, basis irrespective
of whether premiums and reserves were computed by a select
table or not. This would mean in practice a mortality factor
in the dividend formula in the form (gl+n-i — — nVx).
This formula could be applied in practical operation in the form
of a graded percentage of the ultimate cost of insurance,
the percentage depending on both age at issue and duration.
In practice such a form is almost never used. A recent tabula­
tion of the dividend formulas of twenty-five important companies
shows that only one of them based the experience rate of the
mortality factor on select experience. A select formula will,
of course, give comparatively large mortality profits to recently
effected policies but with a sharp reduction in successive early
policy years.

Weeks showed that select mortality profit in the early years
together with profit from lapse and surrender was approximately
equivalent to the excess initial expense on a normal basis. While
there is no necessary relation between select mortality profit
and initial expense, most companies have adopted the con­
venient rule that select mortality profit shall be applied toward
payment of expenses and not included in the dividend. This,
of course, affects the basis of the loading factor of the dividend
as well as the mortality factor, as we shall see later. The
elimination of select mortality profit under existing conditions
does not mean that there is no mortality contribution in the
dividend formula during the “select period” but that such con­
tribution is limited to the difference between the assumed and
experienced ultimate rates according to attained age only.
Weeks assumed that there would be no such difference or that
it would be very small and that the mortality factor could 
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therefore be omitted entirely from the dividend formula. Under
present conditions the difference between the tabular and
experienced ultimate rate is substantial and a mortality factor
in the dividend formula is essential whether the experience
rate is select or ultimate.

The usual basis of the mortality factor, irrespective of duration
is, therefore (q — q')(1 — where q' is the company’s ultimate
experience rate. This is generally computed as a percentage of
the tabular cost of insurance, or say, ag(l — V), where

aq = (q ~ q’)-
The percentage, a, is normally a variable and under present
conditions as to valuation bases and mortality experience
decreases with attained age.

The effect on the mortality factor of the dividend of using
ultimate instead of select experience rates is illustrated in the
following table which shows mortality profit based on experience
corresponding to the American Men Table with reserves on the
American Experience Table at 3 per cent. The table does not
illustrate current amounts of mortality profit—merely the
approximate relation and incidence of select as compared with
ultimate mortality gains.

A = (Qr+n-i Am. Exp. — g[*]+n-i AM)(1 — nFz).
B = (g^+n-i Am. Exp. — g*+n-i AM(6))(1 — nVx).

Ordinary Life—§1,000

End
of

Year

Age at Issue

30 40 50

A B A B A B

1 5.36 3.93 5.99 3.89 6.83 2.15
2 4.48 3.94 4.66 3.72 4.52 1.90
3 4.35 3.96 4.33 3.53 3.69 1.64
4 4.30 3.95 4.06 3.34 3.14 1.40
5 4.14 3.92 3.60 3.12 2.20 1.15

The differences between columns A and B represent the
amounts of mortality profit which would (under the assumed
experience) be applied to initial expense if the mortality factor
is on the ultimate basis. The table illustrates also the more 
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rapid decreases in mortality profit in the very early years on the
select basis. Such a rapid decrease is an undesirable feature
from a practical standpoint since it tends to reduce, or even
eliminate, the annual increase in the dividend in the first few
years unless the true incidence of expense is also taken into
account. There is thus an additional practical reason for basing
the dividend on ultimate mortality rates. The difference between
select and ultimate mortality savings will probably not provide
more than a part of the excess initial expense, and the whole of
such expense, or even any substantial proportion thereof, could
not be charged against mortality profit without unduly decreasing
the mortality factors.

Meaning of Experience Rate. The next question is whether
q1 should be the actual rate experienced by the company and,
if not, how the “experience rate” should be determined. It is
clear that even in the largest companies, the use of the actual
experience of a single year would result in undesirable fluctuations
of the mortality factor as between one year and another, while
in moderate sized or small companies these fluctuations would
be correspondingly accentuated. In practice it is necessary to
compare the combined experience of several years (sufficient
to give reasonably smooth results in small groups of ages) with
the mortality rates by the valuation table. This will provide a
basic scale of the ratio of q' to q which may then be modified
as necessary according to the trend of current experience. In
small companies where fluctuations are more considerable the
basis of the experience mortality rate is necessarily more
arbitrary. In some cases it may be advisable to use the most
recent available combined experience of comparable companies
as a general guide, modifying the ratios by any reasonable adjust­
ment, the scale depending largely on the aggregate amount of
divisible surplus available. This may seem to be getting away
from the fundamental basis of the contribution plan and, to
some extent, that is true. The fact is, of course, that the
plan cannot be rigidly applied in such circumstances.

When the contribution formula was first introduced by the
Mutual Life in 1863 it was not the intention that the actual
experience of the company should be reproduced year by year
in the dividend formula. Although the contribution plan was
originated at a time when a new mortality experience of the 
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company had just been completed1 which was, in fact, used as
the basis for g', that table was based on the entire experience of
the company since its establishment—not the five years of the
dividend period—and the same values of q' were, in fact, used
for several successive distributions. It must be understood
that in the practical application of the system it is not possible
(except, perhaps, in the case of the interest factor) to make
more than an approximation to the ideal represented by the
formula.

Mortality Rate by Plan and Amount. It is well known that
mortality experience varies by plan of insurance, being in general
more favorable as the rate of premium increases. With the
exceptions noted below it is not, how’ever, usual to make any
distinction by plan in the experience mortality rate of the
dividend formula. Because of differences in age distribution
and proportion of new business, aggregate ratios of the relative
mortality by classes would not be sufficient to distinguish the
different experience scales which would require separate investiga­
tion. A further difficulty lies in the fact that there is no definite
dividing line between one class of plans and another. The
degree of accuracy attainable does not, in general, justify the
attempt to make such distinctions.

The exceptions are “Preferred Risk” policies and term insur­
ance. Where preferred risk policies are issued on a definitely
higher standard of selection an adjustment of the mortality
factor is appropriate, the extent of which may depend on the
selection rules as well as on the mortality experience. Term
insurance is a distinct class in which, as a rule, the mortality
is definitely above normal. The higher basis of experience
mortality usually adopted for term insurance is often subject
to a further addition to cover the policy’s share of the cost of the
extra mortality on term policies changed at attained age, arising
from anti-selection at the time of change. This is a legitimate
charge against the dividends on the term policy, inasmuch as
standard dividends are paid on the new life or endowment policy
to which the term policy is converted. A still higher basis of
experience mortality is often adopted for extended term insurance
where that is granted on a participating basis.

1 The American Experience Table.
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The mortality rate is also usually higher for policies of large
amount but no distinction is made in the dividend formula.
There are obvious practical difficulties in the way of differenti­
ating dividends by amounts of insurance while the lower rate of
expense provides a compensating factor.

Mortality Factor Based on Amount at Risk. As indicated
above, the usual basis for the experience mortality is the ultimate
rate. When applied in conjunction with a valuation table not
based on recent experience, such as the American Experience
Table, the mortality saving is (because of the incidence of
improvement) normally expressed as a decreasing percentage of
the tabular cost of insurance.

Some companies express the mortality factor in the form
fc(l — 7), i.e., as a constant multiplied by the amount at risk.

kSince fc(l — 7) = - X q(1 — 7), this is equivalent to a decreas­
ing percentage of the tabular cost of insurance, the percentages
being 100 multiplied by the successive values of k/q.

It is evident that such a form can (approximately) express
the experience rates at all ages only by accident and that changes
in the experience rates will usually not be capable of being
reproduced throughout by a change in the value of k because for
each value of k there is only one set of values of k/q. Where,
therefore, it is desired that the mortality factor should be
calculated as closely as possible in accordance with the experi­
ence rates this form is unsuitable. On the other hand, if it is
remembered that the actual experience cannot, in any case,
be followed very closely the results may be near enough. The
formula, in general, gives values which are too great at the higher
ages on the basis of current experience as compared with the
American Experience Table.1 The practical advantages of
this type of formula over the usual basis (i.e., decreasing
percentages of tabular cost) are not very apparent. There
is possibly some small advantage in greater simplicity but this is
much more than offset by the loss in accuracy and the absence of
flexibility. Kattell proposed2 a mortality factor in the form
ki(l — 7) — &2q(1 — 7), i.e., a constant times the amount at

i See J.I.A., LXII, 256.
* T.A.S.A., XXII, 418.
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risk less a constant times the tabular cost. Such a form is
possible where the experience rates are such that the relation
—• = 1 + &2 holds good, approximately, for the greater
part of the table. This form avoids the inflexibility of the
“amount at risk” method but is evidently of limited appli­
cability. It is also less simple to apply than the normal basis
of reducing percentage of cost of insurance so that the reasons
for adopting it are not clear.

At one time many companies omitted the mortality factor
in the dividend formula because of the small difference between
tabular and actual ultimate mortality rates. As mortality
experience improved, the necessity for a separate mortality
factor became generally recognized. Some companies at first
used a constant percentage of the tabular cost of insurance but
with the increasing importance of mortality profit a more
accurate basis was required and the necessity of grading the
percentage by age was gradually realized. It was then that the
idea of adopting a mortality factor in the form of a constant
times the amount at risk was proposed. This represented a
considerable increase in accuracy as compared with the constant
percentage basis but it is evident that a decreasing percentage
of the cost of insurance is almost as simple and is certainly more
accurate and flexible. Both methods are in use at the present
time, the majority of companies using the decreasing percentage
basis.

As shown in Appendix B, a rather wide variation exists in the
numerical values in the tables of cost percentages of different
companies—wider than might be expected from normal variations
of mortality experience. This may be due partly to the different
types of formula for the mortality factor as described above and
also to the fact that in some cases part of the necessary final
adjustment of the dividend formula (to reproduce the aggregate
divisible surplus) may be made in the mortality factor. In
some cases it may arise also from the fact that the contributions
from mortality, loading and other sources apart from interest
are often considered more or less together in determining the
dividend formula, so that each factor in the formula is not
entirely self-contained.
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In Canada about one-quarter of the companies are using a
two-factor scale combining mortality and loading factors and
at least one large company in the United States does likewise.

Loading Factor

The loading factor of the dividend, consisting of the loading
less the amount of expenses assessed against the policy
(increased in some cases by one year’s interest at the dividend
rate) is of a different character from the other two factors.
The interest and mortality factors may be considered, in a
broad sense at least, as being capable of exact determination.
The rate of interest and the reserve to which it applies are
definitely ascertainable quantities as are the experience rate of
ultimate mortality and the net amount at risk and although,
as we have seen, considerable variation is possible in the details
of calculation, these factors can reasonably be considered as
representing amounts of surplus contributed by individual
policies.

The contribution from loading, however, cannot be arrived
at by any universally applicable or well-defined formula or rule
and there is, in practice, a wide variety of methods of assessing
expenses for dividend purposes as shown in Appendix B. This
arises chiefly because of (1) the fact that many expenses are
not related directly either to the amount of insurance or to the
amount of the premium and can be assessed only by some rule
depending largely on individual opinion or judgment; (2) the
different views which are possible in regard to the treatment of
initial expense; (3) different views as to the degree of accuracy
which should be aimed at; and (4) the fact, already indicated,
that contributions from loading and mortality are often con­
sidered more or less together.

An appreciation of some of the problems connected with the
loading factor will best be obtained by considering first the
different types of expense charge in common use.

Types of Formula for Expense Charge. An examination of
the forms of expense charges in the dividend formulas of the
principal companies shows a considerable diversity, the number
of variations being almost equal to the number of companies.
This lack of uniformity indicates the special character of this
element of the dividend. The expense charge formulas may be 
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roughly classified according as they are based on (1) the premium
payable; (2) the loading; or (3) the premium payable and the
premium for an ordinary life policy. In each case the expense
charge may or may not include a constant for each $1,000 of
insurance and may or may not be modified in some way so as to
provide an effective expense charge decreasing with duration.

Constant Percentage of Premium. A constant percentage of the
premium payable results in a relatively greater assessment of
general overhead and other “constant” expenses against policies
issued at the higher ages or on the higher priced plans. For this
reason the percentage is sometimes graded by plan. This
modification, while an improvement, merely reduces the objec­
tions to the method, the only advantage or justification of which
is simplicity. It is evident that even where the loading is a
percentage of the gross premium, total expenses are not directly
proportionate to the amount of the premium. Some expenses
are independent of the premium while renewal commissions
usually cease after a limited period. Serious inequity may
therefore result from such a rule. Very few companies now
compute the expense charge in this way.

Constant Percentage of Loading. A constant percentage of the
loading is open to almost the same objection as a constant
percentage of the premium with the additional complication
caused by the necessity of a different constant for new issues in
case of the adoption of a new loading basis. Where the loading
is a constant percentage of the gross premium, as it frequently
is for ordinary life policies, the two methods are, of course, the
same, while in other cases there may be very little difference
in result as between the two methods because of a system of
loading which depends largely on percentage factors. It is
sometimes said that the expense charge should follow the system
of loading but, as a matter of fact, expenses have, as a rule, no
direct relation to the amount of loading. In the case of par­
ticipating policies the loading is not computed directly as the
amount necessary to pay expenses but is frequently fixed at
an amount sufficient not only to pay expenses but to provide
also under normal conditions a certain amount of surplus for
distribution. Loadings on participating policies may therefore
have no relation to expenses such as would justify an expense
charge related directly to the amount or method of loading.
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The chief defect of both of these bases is that they do not
distinguish between expenses which depend on the amount of
the premium and those which do not. Even where the per­
centages are graded by plan the tendency is to charge too much
against higher premium rate policies.

Percentage and Constant. An expense charge based on a
percentage of the premium payable plus a constant for each
SI,000 of insurance, although not the most common system,
is suggested as probably the most satisfactory, both theoretically
and practically. So far as percentage renewal expenses are
concerned the use of a uniform percentage for all plans is probably
sufficiently accurate but, if thought necessary, modifications can
be introduced to allow for varying rates of renewal expense by
plan or duration.

However, a constant expense charge for each $1,000 of insur­
ance regardless of age, plan or duration cannot be justified
on theoretical grounds. Most of the expenses other than
commissions are, as already indicated, on a per policy basis.
Consequently, the inclusion of a constant in the expense charge,
while tending to correct the overcharge against the higher
premium policies on the percentage basis, results in inequity
as between policies of different amounts. This cannot be
entirely avoided since it is impossible to vary either premium
rates or dividend rates for the same plans and ages according
to amount of insurance. It is, however, possible to minimize
the inequity of a constant per $1,000 by grading the constant
with reference to the average amount of insurance both by plan
and age. In fact, there is no good reason why this should not
always be done.

Moir1 describes a simple method of arriving at the factors for a
percentage and constant expense charge on renewal business.
The first year is treated separately. Initial expenses, consisting
chiefly of first year commissions, advertising and the greater
part of agency expense are first eliminated. The remainder
of the insurance expenses are then, in effect, divided into those
depending on the premium, and the balance. The former
are expressed as a percentage of renewal premiums and the1
latter as a constant per $1,000 of insurance in force (which should 

1 T.A.S.A., X, 200.



THE CONTRIBUTION PLAN 43

be the renewal insurance, i.e., excluding new business) thus
giving the two factors of the expense charge.

Moir regarded this rule as essentially just and fair to all but,
as we have seen, a simple percentage and constant applied without
modification to all plans, ages and durations cannot be regarded
as entirely equitable, particularly as modifications, such as are
indicated above, can very readily be made.

Modifications in the percentage factor will be suitable to
account for different rates of renewal expense by plan. Modifica­
tions in the “constant” factor may be used to allow for different
average amounts of insurance either by plan or by age at issue
or to effect a decrease in the expense charge by duration. Some
reduction by duration is, in general, reasonable since renewal
commissions cease after a limited period. Other renewal
expenses do not decrease but as a practical matter a decreasing
expense charge is desirable. In any case, no formula can be
more than an approximation to the facts.

It may be noted at this point that the rules here discussed
for expense charges relate entirely to premium-paying policies.
As we have seen in discussing the other dividend factors the
expenses of paid-up insurance, if not specially provided for in
advance, must be taken care of by adjustments in the mortality
or interest factors or by deduction of an expense charge as,
for example, a constant per S1000 of insurance. Where that is
done the amount so provided should be deducted from the
renewal insurance expenses before calculating the renewal
expense charges on premium-paying policies.

Weeks1 System. In Weeks’ paper “A Practical Rule for
Calculating Annual Dividends,”1 a new basis for computing
expense charges was proposed. This method is important
since the general principle involved has been very widely adopted
and is employed by many companies at the present time. For
the present, reference will be made only to renewal expenses.

Weeks expressed the renewal expense charge entirely as a
percentage of premiums using, however, one rate for the “ordi­
nary life” premium and a lower rate for the “higher premium
element,” i.e., the excess of the premium payable over the
ordinary life premium. There is thus no “constant” in his 

1 T.A.S.A., IX, 310.



44 DISTRIBUTION OF SURPLUS

expense charge which may be expressed as

fciP' + Mtt' - P')

where tt' is the gross premium payable and P' the gross premium
for an ordinary life policy at the same age. Weeks assumed,
arbitrarily, that the higher premium element was subject to
one-half the rate of expense chargeable on the ordinary life
element, i.e., that k2 = in which case the expense charge
becomes

z ?r' 4- P'
—2----

being the rate of renewal expense applicable to the ordinary
life element. Reference should be made to the paper for a
description of the procedure in calculating the value of ki (there
denoted by e").

The general principle of this system of assessing expenses
seems to be open to question: Apart from the arbitrary relation­
ship between fci and k2 there is no apparent reason for supposing
that all expenses can be fairly assessed against premiums.
Weeks does not discuss the point, the assessment of expenses
being merely incidental to the general purpose of the paper.
In a rough way the method may be said to follow the customary
system of loading premiums but, as we have seen, there is no
very good reason why the assessment of expenses should neces­
sarily follow the method of loading.

By making k2 = %ki, the result is an expense charge which
is the sum of equal percentages of the premium payable and
the ordinary life premium. If k2 > (as suggested in the
discussion to Weeks’ paper) the expense charge is a percentage
of the ordinary life premium and a larger percentage of the
premium payable. For example, if k2 — %ki, the expense
charge is 4- %knr'.

Many companies have adopted an expense charge which is
expressed as a percentage of the ordinary life premium and a
percentage of the premium payable but in most cases there is
no indication of any relationship between the two percentages
such as is indicated above. Since

aP' 4- W = (a 4- b)P' 4- b(ir' - P'), 
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all such methods are of the same general character as Weeks’
method, i.e., a percentage of the ordinary life premium plus a
lower percentage of the excess of the premium payable over the
ordinary life premium whatever values are assigned to a and b.
Since the expense factor is frequently the “balancing item”
of the dividend formula it is to be expected that considerable
differences will be found as between different companies even
where the same general basis of expense charges is used. At
any rate, there is very little apparent uniformity in regard to the
values of a and b or in the relation between them.

Treatment of First Year Expenses. In the first year of insur­
ance the expenses are normally much greater than the loading.
The excess, under ordinary conditions, is greater than the com­
bined profit from interest and mortality in the first year so that
the “dividend” calculated by the regular contribution formula
would be negative. However, there are two sources of surplus
which are not usually included in the regular dividend formula,
the profits from which are, in that case, available in reduction
of initial expense. These are profit from select, as distinguished
from ultimate, mortality and profit from lapse and surrender.
The latter, as Moir points out, may reasonably be considered
as an offset to initial expense because in order to maintain the
company as a going concern it is necessary or, at any rate,
desirable to replace a lapsing policyholder by a new one. The
profit from select mortality is a direct result of the amount
spent in the first year for medical examination and inspection
and can, therefore, reasonably be considered also a legitimate
offset to initial expense.

If these profits are considered as an offset to excess initial
expense and if together they equal or exceed the excess initial
expenses the same dividend formula can be applied to the first
year as to subsequent years. If, as would usually be the case,
the combined profit from these sources is less than the excess
initial expense a lower first year dividend is indicated, or possi­
bly no dividend.

From another point of view excess initial expense may be
regarded as an expense of the company as a whole, not specifically
chargeable against first year premiums. This view is based
on the fact that new business is necessary for the continued
existence of the company so that its cost is properly chargeable, 
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to a considerable extent at least, against existing as well as new
policyholders. From this standpoint any part of the initial
expense in excess of select mortality and lapse and surrender
profit can properly be treated as a general expense and the regular
dividend formula applied from the first year.

Weeks held that no dividend should be paid in the first year
since the premiums of new policyholders, after paying expenses
and claims, were insufficient to supply even the necessary
reserves much less to create surplus from which dividends
could be paid. This view is clearly right if the whole of the
first year expense is to be charged against the new policyholders,
but not otherwise. Moreover, Weeks does not apply the same
reasoning to the second year. An examination of the detailed
accumulations on pages 312-313 of his paper shows that the
deficit at the end of the second year is greater than the dividends
paid. In other words, a deficit would still have existed if no
dividends had been paid in that year. The fact is that if it
be held that dividends should not be paid until surplus over the
reserve is created from a policy’s own accumulations, i.e., until
they are “earned,” it would not normally be possible, even allow­
ing for select mortality and lapse profit, to pay any dividends
until the third or fourth year in many cases.

The two views as to the treatment of excess initial expense
indicated above are represented respectively by the companies
which do and which do not pay a first year dividend. Those
which do, charge the balance of such expense (after crediting
select mortality and lapse profit) against all policyholders. The
first year dividend is usually on the same basis as in subsequent
years but may be on a somewhat lower basis as a result of some
adjustment of the expense factor. In most cases payment of
the first dividend is contingent upon payment of the premium
due at the beginning of the second year. This condition is
necessary in practice (although not in theory) because in many
cases the dividend payable exceeds the amount of the fund on
hand which has arisen from the policyholder’s own payments
(i.e., charging all initial expense) so that payment of the dividend
followed by lapse would result in an actual loss.

Where no dividend is paid at the end of the first year the
assumption is that excess first year expense (reduced as above) is
charged largely, if not entirely, against first year business. Logi­



THE CONTRIBUTION PLAN 47

cally this view would (as shown above) require modifications in
some cases in the second year as well as the first, but from a
practical standpoint the payment of dividends on the regular
scale from the second year is a satisfactory compromise between
the requirements of theory and practice.

Analysis of Expenses. Any method of assessing expenses, i.e.,
of charging expenses against different classes of policies in the
dividend formula, must be based on an a?ialysis of expenses. An
analysis of expenses may be carried out with any desired degree of
refinement, but, as we have already seen, any analysis, however
elaborate, must be partly arbitrary and must depend to some
extent on judgment. So far as the dividend formula is concerned,
it is impracticable to adopt an elaborate system of expense
charges involving all the elements into which expenses might be
analysed. An elaborate analysis of expenses may, however, be
of real value in connection with asset share studies (as described
later in this chapter) for the purpose of checking the general
equity of the dividend scale. The apparent accuracy of a com­
plicated system of expense charges based on an elaborate analysis
of expenses is open to question. This would be so because of the
impossibility of distinguishing expense rates by amount in the
dividend formula, if for no other reason.

Apart from asset share studies, therefore, analyses of expenses
may be limited to an allocation (1) as between different classes of
business such as ordinary, group, industrial, participating and
non-participating insurance, etc.; (2) as between new business and
renewal business; (3) as between expenses depending on the pre­
mium and those not depending on the premium; and (4) as
between durations or ages at issue. The first of these is, of course,
essential for any rational assessment of expenses. The others are
needed only as a general guide in selecting appropriate expense
factors. In all cases certain items of expense are, because of
their nature, specifically chargeable and it is only in regard to
items which are not specifically chargeable that any difficulty
arises.

So far as a separation by different classes of business is con­
cerned the most satisfactory system is to maintain separate
expense accounts for all expenses which can be definitely allocated
by class of business such, for example, as commissions and cost of
medical examination and inspection. Items of expense charge­
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able to any one class of business are then carried directly to the
expense account of that class. All other items of expense must
be distributed among the different classes of business by rule.

The rules for distributing such expenses will depend in each
case largely on the character or purpose of the expense. For
some items, such as taxes on premiums or general taxes, the best
basis of allocation is fairly obvious while for others it must depend
almost entirely on individual judgment. A good general idea of
the problems involved in such a distribution of expenses and of
the different methods of dealing with them will be obtained from
a study of the paper by Turnbull on “Separation of Accounts,”1
from the first part of Elston’s paper “Expense Investigations,
etc.”2 and from the report on comparative expenses of life insur­
ance companies contained in the 1932 Proceedings of the Life
Office Management Association. Particular attention is directed
to Elston’s warning against the indiscriminate apportionment of
miscellaneous expenses on the basis of premium income. Because
of the investment feature of life insurance premiums such a basis
is likely to throw too great a proportion of expenses on the life
insurance business.

The following extracts from the report of the New York insur­
ance department on methods used by one large company for dis­
tributing expenses by classes of business will give some further
indication of the general procedure followed:

“Separate accounts are kept for ordinary, industrial, group
life including group annuities, group accident and health and
personal accident and health. . . .

“The six main departments are charged with the respective .
parts of certain expenses which have been incurred directly on
their behalf. A distribution sheet with supplementary schedules
for salaries and general Home Office expense is prepared each
month in the auditor’s division in order to allocate the remainder
and other items which must be pro-rated. The bases of the
ratios which are used for this purpose depend upon the type of
expense and the percentages applicable to the several depart­
ments are generally recomputed half-yearly or monthly. For
certain items the allocation is made in accordance with the
results of statistical studies and changes are adopted from time
to time when revisions become advisable. . . .

* T.A.S.A., XXVIII, 216.
’ T.A.S.A., XXIII, 83.
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“Pro-rates are generally determined on bases consistent with
the type of expense to which they apply and the ratios are
changed at frequent intervals. Periodical surveys at the Home
Office and in the field furnish new data regarding the incidence
of expenses and serve as a basis for modification of prorates.
The separation of group expenses follows the general plan for the
allocation to departments.”

A separation of expenses between new and renewal business or
as between renewal expenses chargeable as a “percentage” of
premiums or as a “constant” on sums insured involves the same
general problems. Certain items are definitely allocable, others
must be allocated by rule.

An elaborate expense analysis such as would be of value in
accumulating asset shares for representative plans, ages and
durations involves separate consideration and apportionment of
each item of expense in such a way as to arrive at the costs of issue
and maintenance, taking into account the different types of
expense which depend on the premium, the sum insured and the
number of policies issued and in force. A discussion of this
method of analysis in relation to dividend distribution is contained
in the supplement. (See page 137.)

Comparison with Previous Dividend Scale. As already indi­
cated, one of the considerations in the determination of a new
dividend scale is the desirability of making no radical departure
from the previous scale. The general satisfaction of policy-
holders demands that on no group of policies shall dividend
results fall materially short of the illustrations at the time
of issue, if it can be avoided. Moreover, if the total distribution
is to be increased, it is desirable that no policy receive a smaller
dividend than was paid the previous year unless its dividend
would have decreased under the former scale. These objection­
able results are quite likely to occur in determining the factors of
a new scale by the foregoing methods without regard to the pre­
vious scale, if previous dividend scales have not been determined
by the same method or if any material change is made in the
method of dividend analysis.

When it is obvious that no large leparture from the previous
scale is necessary, it is frequently the practice to determine first
how much the total distribution should be increased or decreased
and then to make such changes in one or more factors of the pre-
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vious scale as will produce this result. The factors to be changed
will be those in which the old dividend scale is failing to reflect
current experience.

The dividends for various plans, ages and durations produced
by the proposed modification will be compared with those under
the previous scale. The net costs (premiums less dividends) will
be compared with those of other companies in the same class.
Unless there are very compelling reasons, it is not desirable for
a company to have its net costs on any plans or ages distinctly
out of line with those of other companies, because of the effect
on agency morale where net costs are distinctly higher and
because of the excessive proportion of new business which is
likely to be written where net costs are distinctly lower.

Post-mortem Dividends

The policy contract usually provides for a post-mortem divi­
dend payable at death and covering the period between the pre­
ceding policy anniversary and the date of death.

The post-mortem dividend is computed in one of the following
ways:

(1) Loading and mortality factors for full year; pro-rata part
of interest factor;

(2) Loading factor in full; pro-rata of balance of dividend;
(3) Pro-rata part of whole dividend;
(4) Whole of current dividend.
The first two of these methods are more correct, theoretically,

than the other two but are not so simple in application and are,
therefore, less practical. It is desirable, particularly where death
claims are paid at branch offices, that the rule for ascertaining the
post-mortem dividend be on a basis which can be easily applied.
The first method, which allows the mortality factor in full, is more
correct than the second which assumes only a fractional exposure
in the year of death. Where the loading factor in the dividend
formula is increased by one year’s interest a small adjustment
might be deemed necessary.

The third rule is a simple one which is easily understood and
easily applied and involves no great injustice where all are
treated alike. This is probably the most common method in
practice.
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Payment of the full dividend for the year of death can only
be justified on the basis of practical convenience or on the theory
that death claims are paid at the end of the year of death, the
loss of interest which arises because they are not so paid being
treated as a general loss in surplus. Where fractional premiums
payable after the date of death are not deducted from the amount
payable an adjustment of the post-mortem dividend would, of
course, be required.

Where death takes place after the policy anniversary the post­
mortem dividend will usually be based on the current scale until
the scale for the dividend which would be payable on the next
anniversary is determined. As a practical matter it might be
reasonable to use the current scale for the whole dividend year.
In this way all death claims during the same dividend year,
which usually coincides with the calendar year, will be treated
consistently. However, where a change in scale makes a material
difference in the dividend which would be payable on the next
anniversary the company might not feel justified in applying such
a rule after the new scale had been definitely decided upon or
announced.

General Equity of the Dividend Scale

Before the dividend scale is finally adopted it is desirable that a
general test be made of its equity as between different plans of
insurance, ages at issue and durations.

Asset Share Accumulations. The usual method of testing the
general equity of the dividend scale is to compute tables of asset
shares for each of the principal plans of insurance at quinquennial
or decennial ages. The asset share is simply the net accumu­
lated excess of actual receipts over payments based on experience
rates of interest, mortality, expense, termination and surrender
allowance. After deducting dividends on the proposed basis and
terminal reserves on the valuation basis the balance (positive or
negative) indicates at each duration the approximate total amount
contributed to the general contingency funds or surplus. Assum­
ing all the factors involved to be sufficiently accurate such tables
will indicate the plans, ages or durations at which dividends are
too large or too small.

Asset shares as applied to annual dividend calculations do not
ordinarily constitute a method of dividend calculation but rather 
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a method of verifying the general fairness of a given dividend
scale. An asset share system for annual dividends would be one
in which the dividends were produced by an accumulative process
deducting reserves and contingency fund rather than by com­
puting the separate contributions from different sources. One
approach to it is, perhaps, the method described by Gore,1 based
on separation of all receipts and disbursements by broad groups
of business. Another angle of the asset share approach to the
problem of surplus distribution is discussed in the supplement.

The most obvious way to construct a table of asset shares is by
accumulating, for each group, on a radix of say, 10,000 policies,
the actual receipts and payments (including dividends) on the
experience basis thus showing for each duration the total fund or
asset share on hand, i.e., the reserve plus surplus. Each year the
fund is increased by gross premiums and interest and decreased
by expenses, death claims, surrender values and dividends. This
is the method described by Weeks2 and which was used by him
for computing the amounts of deferred dividends.3 This method
is laborious in that it requires a record both of numbers of policies
and amounts of insurance and is cumbersome because of the large
figures involved. A further objection when applied as a check of
annual dividends is that no comparison is furnished of the respec­
tive annual contributions to surplus from different sources with
the corresponding elements of the dividend scale.

The same process may be carried out on a unit basis showing
the accumulation per $1,000 of insurance in force, thus greatly
reducing the arithmetical work involved. The fund in that
case will be increased by gross premium, by interest, by termina­
tion profit (based on experience non-renewal rate and amount
of surrender charge) and by the share of contingency fund released
(asset share less reserve) on account of terminated policies and
decreased by expenses, by actual cost of insurance and by divi­
dends. This method, as in the group method, shows the total
(accumulated) amount of undivided surplus existing at each
duration.

A better method is the one described by Bowerman in his
paper 11 Contribution to Dividends.”4 The general basis of this

1 T.A.S.A., XXIV, 42.
’T.A.S.A., IX, 93.
3 See p. 76.
< T.I.C.A., IX, 1, 78.
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method is to compute for the individual policy on a SI,000 basis
the actual contributions to surplus from each source in each year.
These are (1) excess interest; (2) loading less expenses, increased
by one year’s interest; (3) mortality saving; (4) surrender profit,
i.e., surrender charge multiplied by rate of non-renewal; and
(5) undivided surplus at end of previous year increased by one
year’s interest. Deduction from this total of the actual dividend
apportioned shows the amount of undivided surplus remaining
to be carried forward to the next year. By this method each
element of the dividend scale can be compared with the corre­
sponding “contribution” and the sources and amounts of the
policy’s contribution to the general contingency fund are also
shown.

In considering the value of asset share calculations as a general
check on dividends it is to be noted that some of the factors
involved are necessarily of an approximate character. In smaller
companies the rate of mortality by ages at issue and durations
can hardly be based on the company’s experience but, rather,
roughly related to it, and termination rates graduated by plan
and age at issue may be still less determinable. The expense
factors, as we have seen, must depend to some extent on the
opinion of the actuary. The amounts of the asset shares may
therefore be varied, possibly to a material extent, according
to the methods and judgment of the computer. It might be
thought that, as the interest and mortality factors of the dividend
presumably require no verification, there is not much point in
undertaking such elaborate calculations. Such a view is, how­
ever, not justified. The dividend formula deals directly with
only some of the elements involved, offsetting and eliminating
others, and an independent calculation which takes direct account
of the incidence and amount of all the sources of surplus, even
in an admittedly imperfect way, is evidently of value. More­
over, as already emphasized, the dividend scale, while based on
the rates of surplus earnings, must be modified in accordance
with the total amount available for distribution. Such a general
check as is furnished by the asset share process should therefore
be regarded as essential.

Relation between Dividends and Cash Values. Asset share
accumulations have a further and at least equally important
function in that they provide a basis for coordinating the scale
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of dividends with the scale of cash surrender values. It is gen­
erally admitted that a withdrawing policyholder should not
receive as a cash surrender value more than the net accumulated
balance of receipts over payments (including dividends) under
his contract. In fact, there are good reasons why he should not
receive as much as that. While this principle may be true it must
be admitted that the definition of the “net balance” depends to
some extent on personal judgment because of such factors as
the method of assessing expenses, and more particularly first
year expenses. Whatever may be the principle of dealing with
such elements it is, however, evident that there should be an
intimate relationship between cash values and dividends and
that since the scale of cash values is determined prior to the
issue of the policy the practical situation is that the dividend
scale is, or should be, dependent on the scale of cash values.
The desirability and, in fact, the necessity of checking the divi­
dend scale by an asset share system is therefore apparent since
adjustments, particularly at the earlier durations, may be required
because of the scale of cash values, irrespective of the rates of
surplus earnings.

Under ideal conditions surrender charges would be based, in
general, on asset share accumulations and would vary by plan
and even by age as well as by duration, but under practical
conditions some more simple, if more arbitrary basis, is usually
employed. Consequently it cannot be assumed that the dividend
scale can be based solely on interest, mortality and expense rates
without reference to the cash values payable.

Criticisms of the Contribution Plan

The contribution plan has been criticized chiefly on three
grounds: (1) it is too laborious; (2) it can achieve only “partial
equity” so that its accuracy is more apparent than real; (3) its
application may be seriously affected by a change of valuation
basis. Other criticisms will be mentioned later.

The student should consider these criticisms with an open
mind realizing that the contribution plan, in its practical applica­
tion, is far from perfect although the underlying principle is
theoretically sound.

The contribution plan
most other systems of a admittedly involves more work than

more arbitrary or simpler character.
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Whether the additional labor is or is not to be regarded as pro­
hibitive depends on the degree of fairness obtainable and the
minimum degree of fairness which it is considered essential to
attain. It would seem that if a substantial increase in equity as
compared with simpler systems can be attained at the expense of
a practicable increase in work then the additional work should
be undertaken. What constitutes a reasonable or practical
amount of work is a matter of opinion. British actuaries seem
to be united in the opinion that the contribution plan is “com­
plicated and cumbersome” and although contribution plans of a
much simplified character have been, and are being, used by a
few British companies, no company there has, so far as we are
aware, adopted the contribution plan as understood in America.
One reason for this is that in Great Britain valuation methods
are almost invariably based on a one-way classification, e.g., by
attained age (whole life insurance) or by term of insurance
(endowment policies), whereas the- contribution plan requires
classification by age at issue and duration so that its adoption
in such circumstances would require almost revolutionary changes
in long-established valuation procedure. Another related reason
(to which further reference will be made in a later chapter) is
that in Great Britain the valuation basis is seldom the same as 
the basis upon which the premiums were computed whereas in
America these are usually identical.

The argument that the contribution plan can achieve only
partial equity and that its apparent accuracy is therefore mis­
leading is much more worthy of consideration. It must be
admitted that, however perfect the plan may be in theory, the
degree of equity attainable in any practicable application of the
plan falls far short of complete equity. Dr. T. B. Sprague
objected to the method1 because it did not take into account the
difference between select and ultimate mortality rates and also
because of Homans’ failure in the original description of the
plan to provide a practical rule for the assessment of expenses.
These are legitimate criticisms of the practical application of the
method rather than of the method itself. A distinction between
select and ultimate mortality rates can be and has, in fact, been
observed in applying the plan, while it is not impossible to arrive

1 J-I.A., XIV, 328.
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leading is much more worthy of consideration. It must be
admitted that, however perfect the plan may be in theory, the
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1 J-I.A., XIV, 328.



56 DISTRIBUTION OF SURPLUS

at a reasonably fair and practical rule for assessing expenses.
Reference has already been made to the impossibility of tracing
the actual contributions to surplus made by individual policy-
holders and of distinguishing the expense rates of policies of
different amount in dividend calculations.

Perhaps the best answer to criticisms of this nature is that
broad groupings of policies are necessary in determining profit
factors as for other purposes and that fine subdivisions of these
factors (such as distinctions of mortality rates by numerous
sub-groups or of expense rates by amount of insurance) do not
necessarily mean greater equity. It might be urged, too, that
although the method may, in practice, fall short of perfection,
potentially at least it has a sound theoretical basis and admits
of a greater degree of fairness and equity than any other
method.

The third criticism referred to above is that under the con­
tribution plan equities may be seriously affected by the use of a
valuation basis differing from the premium basis or by a change
of valuation basis. If, for example, the valuation rate of interest
is reduced from 3J/> to 3 per cent the individual contributions
to surplus, if computed with reference to the valuation basis,
are changed while the aggregate divisible surplus is reduced. A
certain amount is at once transferred from divisible surplus to
reserve. This reduces the amount available for immediate
distribution but increases surplus earning power for the future—
because of greater excess interest earnings. Individual “con­
tributions” to surplus from interest will be increased on the new
basis while those from loading and from mortality profit will be
reduced because of the increased net premium and reserve. Some
policyholders—those whose policies terminate soon—may thus
get less in dividends than they would have received if no change
had been made. Others—those who live long and whose policies
remain in force—will eventually get more. The immediate
effect, if the change of valuation basis is followed in the dividend
formula (which is not necessarily the case), will be to cause a
more or less marked break in the series of “contributions” of
individual policyholders as between one year and the next. It
may therefore be argued that a change of reserve basis will dis­
turb the operation of the contribution plan and cause artificial
changes in the amounts and incidence of profits allotted.
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In considering this objection (regarded as a most serious one
by critics of the contribution plan) we may first remark that the
same criticism has been directed at practically every method of
distribution ever adopted, including the reversionary bonus
method (described in Chapter V), which is the method chiefly
used by critics of the contribution plan.1 It may be questioned
whether under the circumstances supposed there is, in fact, any
violence done to the individual equities. In the first applications
of the contribution plan it was not assumed that there was any
necessary relation between the reserve basis and the premium
basis and in each of the first three applications of the plan a
different reserve basis was, in fact, adopted. The principle of
the plan simply was that a certain reserve was required at the
beginning of the policy year and a certain different reserve (not
necessarily on the same basis) at the end of the year and that
certain gross premiums and interest were received and expenses
and claims paid. The contribution was thus merely the balance
of a debit and credit account representing the actual facts of
operation. If the company deemed it necessary or wise to
strengthen the reserve basis, that was done in the interests of
the policyholders as a whole and, naturally, affected the divisible
surplus. It is not clear that there is anything in such action
which rendered the principle of the method in any way inapplica­
ble or which could properly be considered as disturbing existing
equities. This view is, in fact, indicated by Lochhead1 2 where
he speaks of the degree of unfairness (due to a change in reserve
basis) and says that “it may amount to no more than a recogni­
tion that the first concern is the safety of the whole company.”
He, nevertheless, considers this criticism of the contribution plan
as one which is “fatal to its continued claim to be regarded as
the standard by which other methods should be judged,” an
opinion which is, apparently, not entirely shared by other British
actuaries.3

It must be remembered, too, that American companies rarely
change the valuation basis for existing policies and that in this
country the valuation basis is usually the same as the premium 

1 Ryan, J.I.A., XXXVIII, 79.
1 “Valuation and Surplus,” 80.
3 See, for example, Austin, J.I.A., XLII, 349; Elderton, T.I.C.A., IX, I,

163; Hustwitt, idem, 170.
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basis so that the criticism is, in any case, largely academic. In
Great Britain the valuation basis is changed quite freely, not
however, as a rule, because of necessity but because the system
of surplus distribution bears so little relation to the actual pre­
miums payable that there is no necessity of or advantage in
retaining the original valuation basis when it is thought desirable
to adopt a new one. As we shall see later the British valuation
system is very closely related to the distribution system in that
provision for maintenance of existing dividend rates is usually
involved in the valuation basis and in order to maintain this
relation the margin between the earned interest rate and the
valuation rate must be maintained, if necessary, by a change in
valuation basis. Under the contribution plan there is a close
relationship between the distribution system and the premium
payable so that changes in valuation basis (with the consequences
indicated above) are, naturally, not made unless as a matter
of necessity due to substantial adverse changes in actual condi­
tions as to mortality or interest rates. Adverse changes of that
extent rarely occur.

Elderton states1 that a serious objection to the contribution
plan is the fact that if premiums were loaded to provide certain
predetermined dividend rates and if all conditions assumed in the
premium calculations were realized, the contribution formula
would not (unless by chance) result in dividends in accordance
with the predetermined scale. This argument involves a con­
ception of dividends which is entirely foreign to American ideas
of surplus distribution. Any benefits which are provided for
in the premium rates, whether guaranteed in the contract or
not, are as definitely “payable” as the face amount of the policy
and require, as definitely, proper reserves to provide for them.
The net premium (or so-called “bonus loading”) for such pre­
determined “dividends” is thus really a part of the true net
premium for the contract and the proper application of the
contribution plan in such circumstances would have no relation
to these “dividends” but only to true surplus.

1 IV, 73.



59

CHAPTER IV

THE CONTRIBUTION PLAN—MISCELLANEOUS
PRACTICAL QUESTIONS

This chapter deals with some general modifications of the
contribution plan which are sometimes adopted either as tem­
porary measures because of abnormal conditions, or as a part of
the regular dividend system.

In the former category are two methods of effecting a general
reduction in the dividend scale, namely, (1) a flat percentage
reduction from a previous scale in lieu of separate adjustment
of each of the dividend factors; and (2) the temporary elimination
of the normal increase for duration, the dividend allotted to each
policy being the same amount as in the previous year, a process
sometimes called “pegging.”

In the latter category are (1) the system of paying periodical
extra dividends in addition to those computed by the regular
formula; (2) payment of additional “maturity” or “special
settlement” dividends under certain conditions at death, matu­
rity or surrender.

Percentage Reductions. It has sometimes been suggested
as a practical rule that the dividend factors based on experience
should be computed only at intervals, such as five years, thus
forming a temporary “standard dividend scale,” and that in the
intervening years dividends should be declared as percentages
of the standard scale. While there is something to be said for
such a rule the usual practice has been to reconsider each of the
factors annually. The practice of effecting a general reduction
in the dividend scale by taking a flat percentage of a previous
scale, the percentage being the same for all plans, ages and dura­
tions, instead of adjusting one or more of the three factors m
accordance with experience rates, was one of the most remar 'a e
developments of the depression period which began in 1929. .
According to Hollenberg/ out of 32 changes in di'ndend scales
made by 27 companies in the two years 1932 and 19 ,

* T.A.S.A., XXXIV, 277.
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flat percentage reductions. A tabulation of dividend scales
used by 25 of the principal companies in 1935 indicates that 11
of them were obtained by percentage reductions from the previous
scales.

The general argument for a procedure apparently quite incon­
sistent with the principles of the contribution plan is that where
conditions are abnormal and where there is no recognizable trend
in the rates of surplus earnings, and where, because of a reduction
in divisible surplus, some reduction in the dividend scale must
be made, a percentage reduction is a simple solution and one
which is justifiable as a temporary measure. In times of depres­
sion, for example, when interest rates are falling and mortality
and investment losses rising, first year expenses also fall and there
are increased surrender gains. In other words, the whole picture
is clouded for the time being. In such a period of violent transi­
tion in factors and uncertainty as to ultimate results there is
something to be said for the percentage dividend reduction
method if not continued in use too long. Also, where there is
considerable uncertainty as to the probable surplus earnings of
the year and where it is, therefore, desirable to postpone to as
late a date as possible the final determination of the divisible
surplus, a percentage adjustment, which can be made rapidly has
obvious practical advantages. Another argument sometimes
advanced is that the method is a convenient one where the former
rates of dividend may be expected to be resumed at a later date.

From a theoretical standpoint it is clear that a uniform per­
centage reduction can be justified, strictly speaking, only where
the changes in the amounts and incidence of surplus earnings
are such that dividends by a new formula based on the modified
rates of excess interest, mortality or expense would be the same,
or at least approximately the same proportion of the dividends
on the former scale for all plans, ages at issue and durations.
This would be the case if the surplus from each source entering
into the dividend formula were reduced to the same proportionate
extent (and in the case of mortality profit, by the same proportion
at all ages) or if the amounts of surplus were reduced in different
proportions but in such a way as to produce in every case a
uniform rate of reduction in the total contribution to surplus.

This is so unlikely to be the case that in making a percentage
reduction the question is not whether the existing degree of
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equity is or can be maintained but rather to what extent it is
lost. The excess interest rate is, as a rule, subject to a much
greater relative change over short periods than the rate of mor­
tality saving, while the rate of expense is more stable than either.
In recent years reductions in surplus earnings have been due
largely to a reduction in the net interest rate or to investment
losses and, to a lesser extent, to less favorable mortality experience
while increased expenses have not been a material factor. Since
dividends on different plans of insurance, or on the same plan
but at different ages or durations, are made up of widely different
proportions of interest, mortality and loading profit it is hardly
necessary to argue that a uniform percentage reduction must,
under such circumstances, disturb the equity of the dividend
formula to a greater or lesser degree. The justification for
adopting such a method of reduction must therefore be largely,
if not entirely, a practical one and the main consideration will be
whether the practical advantages and requirements are great
enough to compensate or justify the loss in theoretical equity.
It is evident that the disturbance of equity will increase as the
percentage of reduction increases and that while a small per­
centage adjustment may not be open to serious objection on
equitable grounds a large adjustment may cause too great a
disturbance to be justified by any practical considerations.

Hollenberg thinks that because the interest factor is the most
clearly defined of the three factors involved and the one which
varies most widely in amount according to plan, age and duration
and because the mortality and loading factors are more “flexible,”
i.e., more dependent on the actuary’s judgment than the interest
factor, no great inequity will be introduced by a percentage
reduction (except possibly in the case of term insurance) provided
(1) the percentage corresponds approximately to the proportion
of reduction in the excess interest rate; (2) the percentage of
reduction is not large; and (3) the dividend factors were on an
equitable basis in the basic dividend scale. It is true that a small
percentage reduction in either the loading or mortality factor
cannot, in general, and in view of the practical limitations, be
regarded as necessarily introducing any serious inequity. As
between different plans and still more, perhaps, as between
different durations, however, the importance of the different
factors varies widely. A small reduction in the interest rate, for
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example, causes only a trifling percentage reduction in the total
dividend on ordinary life policies at the short durations but a
reduction of possibly ten times as much at later durations. Any
uniform percentage reduction, however small, is thus clearly
inequitable where a lower interest rate is the main reason for
reducing dividends.

Where policies have been issued on different interest bases or
where different systems of loading have been employed at differ­
ent times, further theoretical inequities will be introduced if the
same percentage reduction is applied in all cases. Blackadar
gives an illustration1 of a consistent method of adjusting dividends
as between different classes under such circumstances. This
method involves the assumption that a reduction in the mortality
factor of the same percentage as the reduction in the excess
interest rate is appropriate. This could hardly be the case unless
the percentage of reduction is small and the method is therefore
applicable only to the case of such a uniform percentage reduction
as that illustrated (which is 10 per cent). The method requires
the adjustment of dividends on policies in the special classes by
factors depending on the initial reserve or on the loading where
premiums are based on a different interest rate or loaded by a
different system. The simplicity of the percentage system is
considerably reduced where such modifications are made, as they
should be.

In view of the considerations indicated above, it would seem
that the system of flat percentage reduction is open to consider­
able question. The validity of the method from a practical
standpoint can be admitted only under exceptional circumstances
and then only where the extent of the reduction is moderate. In
theory, at least, the principles of the contribution plan are appli­
cable under all circumstances. Modification by a uniform per­
centage reduction is a departure from that system. Such
modifications, once adopted, may create new problems or may
lead to further departures from the basic theory of distribution.

Elimination of Increase for Duration. This method of reduc­
ing dividends, under which the company pays the same amount
of dividend to each policy as in the preceding year, is even more
arbitrary than a flat percentage reduction. We have seen that a

1 T.A.S.A., XXXV, 119.
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small uniform percentage reduction corresponding to the reduc­
tion in the excess interest rate may not be open to serious objec­
tion on grounds of equity but it seems apparent that, whatever
the causes or extent of decreased surplus earnings may be, the
proper modifications in the dividend scale cannot be reproduced
even approximately by the mere elimination of normal increase
in the existing scale.

The relative reductions for different plans, ages and durations
effected by this method naturally depend on the previously exist­
ing dividend formula but in most cases would, if converted into
percentage reductions, show considerable variation, ranging,
under typical dividend scales, from less than 1 per cent in some
cases to 4 or 5 per cent or more in others for premium-paying
policies. The method, therefore, cannot be justified on the same
grounds as in the case of a small uniform percentage reduction.

The arguments in favor of such an adjustment are purely
practical and may be the same as for a small percentage reduction.
Where conditions generally and the trends of surplus earnings are
uncertain it provides a practical means of making a small tempo­
rary reduction in the amount distributed which can be carried out
with the minimum of trouble and expense and without the dis­
turbance to policyholders or agents which is likely to result
where there is an actual decrease in the amounts of dividends
paid as compared with the previous year. Another explanation
which has been given of this method of reduction is that it is
an “economic adjustment” represented by a negative factor
introduced temporarily into the regular dividend formula. As
previously mentioned, very small changes in the dividend scale
(whether increases or decreases) are usually undesirable. Some
of the objections to a small decrease are removed or reduced by
this method. It is also useful as a means of making a gradual
transition from one dividend scale to another scale providing
somewhat lower dividends, dividends being kept level until those
on the new basis become greater on a given policy.

The “pegging” process, which is sometimes continued for more
than one year, is, however, artificial and involves a departure
from the principles of the contribution plan which it would be
difficult, if not impossible, to defend on theoretical grounds.
When the process is adopted in a period of declining interest
rates it may result in marked inequity in extreme cases such as
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single premium policies, especially if continued for more than one
year.

Some indication of the general effect of pegging dividends in
such circumstances is given in the following table, which shows
for certain cases the percentage which the “pegged” dividend,
i.e., the dividend actually paid (interest and mortality factors
only) is of the “true” dividend, i.e., the dividend which would
be paid on a recalculation of factors, under certain assumed con­
ditions, which are (1) that the net interest rate falls by 0.1 per
cent each year from a previously existing rate of 4.5 per cent and
(2) that the mortality factor is (70 — x) per cent of the cost of
insurance. It is assumed, for simplicity, that the loading factor
is a constant for a given plan and age at issue and is, therefore,
not affected by the pegging process. This factor is not included
since its inclusion would reduce the percentages and the object
is to show the effect on those factors which are affected. The
numerical results would, of course, be different under different
assumptions. In considering these figures it must be remembered
also that the total amount of surplus divided would not be the
?ame under the two methods.
‘ercentage Which “Pegged” Dividend Is of Dividend on Assumed

Experience Basis
(Interest and Mortality Factors Only)

(Reserve Basis—American Experience Table, 3 Per Cent)

Dividend
"Pegged,”

Years
A B c D

1 93 93 100 105
2 88 87 101 110
3 85 84 103 117
4 83 81 107 124

A = ordinary life policy, age 50, durations 2 to 5.
B = twenty year endowment, age 35, durations 2 to 5.
C = twenty year endowment, age 35, durations 16 to 19.
D = single premium (or fully paid) life insurance; attained ages 57 to 60.

If the (constant) loading factor were included in both dividends
(premium-paying policies) the differences indicated by these
percentages would be reduced. The actual percentage reductions
as compared with dividends for corresponding durations on the
existing scale are, as stated above, quite small unless the process
of pegging is continued beyond one year.
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The foregoing table indicates that different plans and dura­
tions may be quite differently affected by pegging. Under the
conditions assumed (moderate decrease in interest rate with no
change in mortality) the dividends paid on premium-paying
policies approaching maturity are too great and on those of short
and medium durations too small. Dividends on fully paid insur­
ance are too high and, if the process is continued for more than a
year, may become much too high. Such a process of adjustment,
therefore, may produce inequitable results.

Extra Dividends. The practice of allotting periodical “ special ”
or “extra” dividends in addition to those provided by the regular
dividend formula and as a definite feature of the dividend system
is a not uncommon one. Normally, it might be supposed that
special dividends would be payable only in the event that special
profits, not anticipated when the dividend scale was determined,
had unexpectedly been realized. Under such circumstances, or
where, for some unusual reason, profits were temporarily and
considerably increased, an extra dividend might be appropriate
as a means of avoiding a change in the regular dividend scale.
In that case the method of distribution should be consistent with
the source from which the special profit was derived. Such a
dividend would correspond to the extra dividends paid by com­
mercial corporations when extra profits are realized which are
not expected to continue and which, therefore, do not justify a
change in the regular dividend basis. Extra dividends in life
insurance are rarely, if ever, of this type.

The extra dividends met with in practice (excluding maturity
or special settlement dividends discussed in the following section)
are almost invariably a regular feature of the company’s dividend
system and do not depend on unusual profits. These extra divi­
dends are of two kinds: (1) a single extra dividend paid a few
years (usually five) after issue and intended to compensate for
the non-payment of a first year dividend; and (2) periodical extra
dividends, usually paid quinquennially. The reasons for such
dividends are practical being, in general, (1) to effect an additional
assessment of initial expense against policies lapsing in the first
few years; (2) to avoid overpayment of dividends in the early
policy years where the lapse rate is high; and (3) to encourage
persistency.

A single extra dividend paid, say, at the end of the fifth year,
and in lieu of a first year dividend, has, from a practical point of



66 DISTRIBUTION OF SURPLUS

view, distinct advantages and is justifiable to some extent on
equitable grounds. The system reduces the strain of initial
expense and may tend to reduce lapse in the early years. Extra
dividends of this type are generally based on the accumulation of
a hypothetical first year dividend. In one company the fifth
year extra dividend is arrived at by computing hypothetical first
year dividends on the basis of the scales used in the four preced­
ing years and by applying the average of these amounts to pur­
chase a pure endowment maturing at the end of the fifth year.
Another company in describing such a rule says that “ certain
portions of the basic scale are withheld and paid with interest as
a persistency dividend.” The method is really a special system
of assessing a larger part of the additional first year expense
against policies terminating in the first few years.

Where an extra dividend is paid at regular intervals and is not
dependent on plan or age but is of uniform amount for all plans
the reasons which led to the adoption of that practice must,
presumably, have been of a broad and practical character. One
reason given for such a dividend1 was that surplus was accumu­
lated on the particular class of business in question and that “the
flat extra dividend regardless of age has a tendency to counteract
a recognized excessiveness of regular dividends at advanced ages.”

In addition to the obvious theoretical questions which such a
system raises, there are also some practical objections which apply
to all extra dividend systems. Such dividends are likely to raise
troublesome questions with policyholders who will want to know
the reason for the unusual increase in one year or for the corre­
sponding decrease in the following year. They are likely also to
acquire the force of guarantees since agents will stress them when
in competition with other companies which do not pay extra divi­
dends so that dissatisfaction may be caused if they should be
eliminated or markedly reduced on policies issued with such
expectations.

In interpreting such a law as that of New York, requiring that
dividends shall be distributed “annually and not otherwise,”
companies which have adopted this dividend practice evidently
believe that annual apportionments of an increased amount of
surplus to policies at certain durations, accompanied by normal
amounts at all other durations, satisfy the legal requirements.

1 Report N. Y. State Ins. Dept., 1926.
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The Superintendent of Insurance of the State of New York
made a ruling in 1925 that the New York insurance law upro­
hibits the payment of extra dividends at regular intervals other
than annually.” In 1928 the ruling was suspended and a sub­
sequent ruling, in 1931, permits the practice, “unless there is
good evidence to show that the ruling is being used as a sub­
terfuge for the distribution of surplus earnings by means of
deferred and not annual dividends.”

Maturity, Mortuary or Settlement Dividends. A few com­
panies are following the practice of paying a special extra dividend
when a policy is terminated by maturity, death or surrender, after
having been in force a specified period of years. This is done on
the theory that definite portions of the surplus or contingency
fund are approximately traceable to the contributions from
policyholders who came into the company at various times.
Thus when a given policy is terminated, the corresponding por­
tion of the contingency fund is no longer needed for the protection
of the policy and can be paid as an extra dividend. Under this
theory each current generation of policyholders builds up its own
surplus funds, which in turn are returned to it when the corre­
sponding policies are terminated. At least one company doing
business in New York now employs this plan and, in fact, includes
in the annual dividend formula a negative factor to provide
systematically for a reasonable growth in the contingency fund
for each class of policies.

Such mortuary and maturity dividends are usually declared
as a percentage of the reserve at time of termination, the per­
centage varying by plan and duration. Settlement dividends
are usually paid as a percentage of the cash value on surrender,
the percentage varying by plan. In a typical example, a mor­
tuary dividend is payable on life policies in force at least seven
years, a mortuary or maturity dividend on endowment policies
in force at least ten years, or a settlement dividend on life or
endowment policies in force at least twenty years.

Asset share accounts are used to trace the derivation of the
contingency fund to individual classes of policies, and for fixing
the proper amount of mortuary, maturity and settlement divi­
dend regardless of whether a negative factor as above has been
included in the dividend formula. The actual amount of such
dividends, however, need not, and usually does not, correspond
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exactly to the accumulation of the annual dividend deductions, if
any, since other sources of profit not distributed by the dividend
formula may operate to augment the contingency fund, and
capital or other losses may operate to decrease it.

The theory advanced in support of the system is indicated in
the foregoing paragraphs. Most companies, however, do not
use the plan and have a different theoretical approach to the
subject, somewhat as follows: The contingency fund is for the
protection of the company as a whole, i.e., as a going concern.
Each generation of policyholders does not have to build up the
whole of the current contingency fund by annual contributions
and draw it out again as its policies mature. The earlier genera­
tions of policyholders may, in fact, have actually built up a
contingency fund in that way but after a certain point has been
reached the contingency fund will normally be about the same
relatively when a policy enters as when it terminates. Any
increase in the fund in the intervening period thus would be
provided, to a considerable extent at least, from the interest
earned on the fund and any additional increase considered neces­
sary might reasonably be regarded as analogous to expense, which
should be charged against the policyholders in the same way
as expense. Furthermore, the contingency fund is the
resultant of decades of interplay in varying bases of expense,
mortality, interest, lapse, surrender values, premiums, dividends,
gain or loss on disposal of assets, valuation of assets and liabilities
and miscellaneous profits and losses of many kinds. Thus,
any exact allocation of this intricate fund to specific policies is
impracticable.

Obviously, there are different points of view regarding matu­
rity, mortuary and settlement dividends, and each has its advo­
cates. As already stated, most companies are not using the
plan.

The system of maturity, mortuary or settlement dividends
has both advantages and disadvantages. The advantages are:
(1) persistency is rewarded and encouraged; (2) the net cost
(premiums less dividends) over a considerable period of years
would appear more favorable, since the amounts withheld from
distribution in the early policy years are accumulated with
benefit of interest and persistency until termination of the policy;
(3) inasmuch as dividends in the early policy years would be 
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lower and those in later years higher, an added discouragement
to replacements or twisting would be afforded; (4) the use of
lower guaranteed cash surrender values, when deemed desirable,
would be facilitated since such values could be indirectly adjusted
in accordance with current conditions through the amount of
settlement dividends paid; (5) when a negative dividend factor
to build up a contingency fund is employed, the other factors of
the dividend formula can be closer to actual experience.

The disadvantages are as follows: (1) Assuming the total
divisible surplus to be the same, the regular dividends would
have to be somewhat reduced if maturity dividends are paid;
(2) as in the case of other forms of extra dividends there is a
danger, especially if the amount of the dividend is an apparently
arbitrary or predetermined proportion of the reserve, that the
dividends will come to be considered by agents and policyholders
as guarantees; (3) the amount of the maturity dividend actually
paid would be apt to depend partly on conditions which chanced
to exist at the time of maturity (such as unduly low or high
market values of certain assets with resulting abnormal surplus)
and only partly on the amounts annually contributed to surplus
on which the original illustration of the dividend was based.

During the years preceding the depression, when surplus
earnings were high, several companies adopted the practice as a
means of distributing additional surplus. However it did not
receive very wide acceptance and some companies formerly using
the plan have since discontinued it. This may be due in part
to the unfavorable conditions of recent years during which few
companies have been in a position to consider any such extension
of the dividend system.



CHAPTER V

DEVELOPMENT OF DISTRIBUTION METHODS IN
THE UNITED STATES AND OTHER COUNTRIES

(1) United States

In the early days of life insurance in the United States, the dis­
tribution of surplus was on an unscientific, rule-of-thumb basis.
The correct principles underlying surplus distribution were appar­
ently not yet understood. The first allotment of surplus to the
policyholders of a life insurance company in America was made
in 1844 by the Girard Life Insurance Annuity and Trust Company
of Philadelphia. It consisted of an increase of 1J4 Per cent *n
the face amount of each policy, i.e., a uniform reversionary addi­
tion payable at death, determined, apparently, somewhat
arbitrarily.

In general, however, dividends allotted up to the year 1863 by
most companies were computed as a uniform percentage of the
premiums paid during the period covered by the dividend, regard­
less of plan. In some instances the dividends allotted to limited
payment or endowment policies were of the same amount as for
ordinary life policies issued at the same age. Other variations
existed. Details of many of these early methods of determining
dividends are given in a paper by D. P. Fackler.1 In most cases,
dividends at this time were not converted into additional insur­
ance but were paid in cash or in scrip.

It is apparent that a distribution of surplus in proportion to
gross premiums paid is unlikely to give equitable results, although
the principal errors involved tend, in general, to counteract each
other. Too much interest profit will be given where reserves are
small, which is in general at the lower ages and shorter durations,
while too much mortality profit will be given at the higher ages,
where the margin in the mortality rate is small, and at the longer
durations, where the smaller amount at risk results in lower profit.

* T.A.S.A., I (Part 2), 3.
70
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The method of a constant percentage, however, is obviously
inequitable between different plans of insurance.

Scrip. Many of the dividends allotted up to about 1870 were
paid in scrip, i.e., in the form of conditional promises to pay at a
future date. The date of cash payment was in some cases stated
as a definite number of years from declaration—usually from one
to five years—while in other cases the scrip was redeemable only
“at the pleasure of the Board?’ In such cases the scrip was
redeemed, in whole or in part, as cash surplus became available.
Scrip dividends could, as a rule, be applied in part payment of
premium and any unused or unredeemed scrip matured with the
policy in event of death. In some companies scrip dividends
bore interest until paid. In others no interest was allowed.
Scrip was used chiefly by those companies which accepted notes
in part payment of premium, the scrip dividend being available
in payment of premium notes. In at least one company the
scrip was subject to reduction in case of losses incurred subsequent
to declaration and before the scrip was redeemed.

Dividends during this period were, in many cases, declared
annually, although several important companies made quinquen­
nial or triennial distributions for some time. Where dividends
were paid in scrip an annual distribution was the rule and this
eventually led to the general adoption of the annual distribution
basis by all companies.

The Contribution Plan. The adoption of the contribution plan
by the Mutual Life Insurance Company of New York in 1863 was
the most important development in the history of surplus dis­
tribution in this country. By that change a scientific and at
least partially equitable method was substituted for an arbitrary
and inequitable one. The new method was soon adopted by
other companies and eventually became practically the universal
system in the United States and Canada.

There were several reasons for the change in method of distribu­
tion. That the percentage plan was unsound had been recogni zed
for some time. References to the sources of surplus appear in the
annual reports of the Mutual Life some years prior to 1863.
Endowment insurance had been introduced and it had become
evident that the uniform percentage plan gave too much to
endowment policies, particularly of short duration. In addition
the surplus to be divided had greatly increased. The current 



72 DISTRIBUTION OF SURPLUS

net interest rate was per cent, as compared with a valuation
rate of 4 per cent. The mortality experienced was about 70 per
cent of the expected while “extraneous profits,” chiefly from
lapsed policies, were more than enough to pay all expenses thus
leaving the entire loading to be added to surplus. On the existing
basis of distribution the surplus in 1863 would have been sufficient
to pay a dividend of 70 per cent of the total gross premiums paid
during the previous quinquennium.

These circumstances, together with the fact that the Mutual’s
charter required an “equitable” distribution, caused Sheppard
Homans, the actuary of the company, to propose a reconsidera­
tion of the dividend system. It was at first decided to adopt a
plan proposed by an English actuary (Charles Jellicoe) whereby
surplus was allotted in proportion to the accumulated excess of
premiums paid over the “true premiums” based on the experi­
enced rates of interest and mortality1 but before this was carried
out, that method was abandoned as theoretically defective and
the contribution plan was substituted. Credit for devising the
the contribution plan has usually been given to Homans alone
but there seems to be no doubt that this honor should be shared
at least equally by his assistant, D. P. Fackler.2

The basis and original method of application of the plan are
described by Homans in a paper written in 1863 and published in
the Journal of the Institute of Actuaries.3 The plan is also
described and compared with the percentage plan and other
plans in letters written by Homans and Fackler to and at the
request of the Insurance Commissioner of Massachusetts in 1868
and published in the report of the Commissioner for that year
(see R.A.I.A., XI, 111-125).

The principle upon which the method is based is that “each
participant should be benefited in proportion to the excess of his
payments over and above the actual cost of insurance.” This
principle, Homans said, was “recognized by all actuaries.” The
words “in proportion to” are important, indicating that the divi­
dends to be allotted by this method are not the actual overpay­
ments based on the experienced rates of interest, mortality and
expense, but the proportion of the total amount to be divided

1J.I.A., X, 328.
’J.I.A., LXII, 274.
•J.I.A., XI, 121.
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(however obtained) which the individual overpayment bears
to the total overpayments of all policyholders. Hence in apply­
ing the method in its original form it is necessary first to calcu­
late the individual overpayments or “contributions” and then to
increase or decrease them in the proportion which the divisible
surplus bears to the total overpayments. The excess of the
former over the latter, if positive, is the surplus from extraneous
sources, such as lapses, and Homans maintained that the distribu­
tion of such surplus was not governed by the same principles of
equity but might be divided by any method which seems suitable
or convenient. This is a very questionable proposition. As a
matter of fact, the bulk of this “extraneous profit” (after deduc­
tion of all expenses) was, in the first distribution on the contribu­
tion plan, divided in proportion to the calculated contributions,
which included no deduction for expenses.

The application of the contribution plan during the early
years of its use varied considerably, particularly in regard to
the distinction between “contributions” and “dividends.”
Finally in 1873 the distinction was dropped and the dividend
formula emerged in the now well-known three-factor form,
dividends from that time on being computed as the sum of the
assumed contributions from (1) excess interest, (2) mortality
saving and (3) excess of loading over assessed expenses.

The method as now applied is therefore based on an adjust­
ment of the difference between the three fundamental rates
(interest, mortality and expense) involved in the premium cal­
culations and the rates actually experienced. Theoretically
other elements (of profit or loss) may be added to the formula but
usually such other elements are not accorded separate treatment.
This is considered reasonable because of the inherent limitations
of the method.

Two-factor Systems. During the latter part of the last century
and in the earlier years of the present century many companies
used a contribution formula based on two instead of three factors,
the mortality factor being eliminated.

The system of agency compensation had changed radically
during the last half of the nineteenth century with an increasing
tendency to pay high initial commissions for new business. Large
mortality profits on new business (because of medical selection)
were therefore offset by heavy acquisition costs while ultimate
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mortality profit was small. Profits on lapsed policies had been
materially reduced by the introduction of non-forfeiture provi­
sions. This situation was discussed in an important paper by
R. W. Weeks1 who described a dividend formula in which the
dividend (commencing at the end of the second year) consists of
(1) excess interest earnings and (2) loading less renewal expenses.

Weeks justified this formula on the basis that, assuming certain
reasonable rates (at that time) of mortality, interest, discon­
tinuance, surrender allowance and expense (distinguishing initial
and renewal expense), the excess initial expense could be shown
to be approximately liquidated by mortality and discontinuance
profit in about five or six years. Consequently, he proposed to
anticipate this result, offsetting these elements and allotting
only excess interest and renewal loading profit as a dividend.
Any excess profit arising from mortality or discontinuance—after
initial expenses had been liquidated—would, he assumed, be
small and could reasonably be carried to the contingency fund
rather than added to the dividend.

Weeks’ two-factor formula, although based to some extent on
assumptions of a rather arbitrary character, was quite closely
in conformity with conditions as they were at that time. Since
then mortality profit has increased to the extent where it demands
separate recognition in a proper dividend formula and the three-
factor basis has again become practically universal.

The question of the recognition of ultimate mortality profit as a
separate factor in the dividend and the proper methods of its dis­
tribution were discussed by Moir2 in 1913, about which time the
three-factor basis was again becoming general. There was for a
time some tendency to retain the more simple two-factor basis
providing for interest and loading profits, and various arguments
were advanced for doing so.3 These arguments, while justified to
some extent under the conditions then existing, are no longer
valid.

As will be seen from Appendix B, a few companies employ a
dividend formula with two factors as follows: (1) excess interest
on the reserve and (2) a level dividend from other sources deter­
mined by subtracting from the gross premium an “experience” 

1 T.A.S.A., IX, 310.
* T.A.S.A., XIV, 17.
’ See Moir’s paper and the discussion thereto.
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gross premium based on the valuation interest rate but on the
company’s experience as to expense and mortality. This second
factor is sometimes increased after the renewal commission
period has expired. Thus the usual three factors are taken into
account but the distribution is made through a two-factor for­
mula. The historical background of the formula can be traced
to Jellicoe.1

The advocates of the method consider that it has certain advan­
tages, among which is the fact that it must result in dividends
increasing by duration under premium-paying policies on which
the reserve increases, so long as the interest rate used in the
dividend formula remains unchanged.

The disadvantages are that the method is somewhat inelastic
and not so readily adapted to meet changes in experience as the
usual three-factor formula. Also, certain precautions have to be
observed in its use so that the distribution in the early policy
years will not be greater than earned. This may be reflected
in a reduced dividend from “ other sources” for a period or per­
haps no dividend whatever for several years after issue.

The change in commission basis created, in fact, as we have
seen, a new problem in distribution, namely, whether any divi­
dend should be paid before reserve and surplus have been created
from the net receipts on any policy, proper allowance being
made for the actual expenses and the actual cost of insurance.
This question is still a matter of discussion and difference of
opinion.

Deferred Dividends. The deferred dividend system which was
adopted by some of the largest companies and under which most
of the participating insurance issued between about 1880 and
1906 was written is now chiefly of historical interest. However, a
considerable number of policies now in force still receive dividends
on the deferred basis so that some knowledge of the application
of the plan is desirable. The New York insurance law of 1906
and corresponding laws in other states which required annual
distribution of surplus put an end to the system so far as new
business was concerned.

The deferred dividend system was a development of the Ton­
tine plan introduced by the Equitable in 1868 to meet competition ' 

1 J.I.A., I, 22*, 159.
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of older companies which were paying dividends annually.
Under the Tontine plan no surplus was distributed until the
end of the period agreed upon, all surplus then being divided
among the survivors. No cash or other surrender values were
paid in event of lapse prior to the end of the distribution period,
so that the dividends paid to survivors were much larger than
the accumulation at interest of annual dividends on the usual
basis. The element of total forfeiture in event of lapse was
found to be an undesirable feature of the system and modifications
were introduced under which provision was made for surrender
values, this being known at first, as the “ semi-tontine ” plan.
The general basis of dividend calculation was the same on both
plans.

There were two general methods of calculating deferred divi­
dends: (1) by accumulating hypothetical annual dividends with
benefit of survivorship and (2) by the “asset share” plan.

Under the first system, annual dividends on the usual con­
tribution basis were computed each year for each deferred divi­
dend policy in force. The hypothetical annual dividends were
accumulated at interest (at the net earned rate) to the end of the
distribution period when the total was increased by a graded
ratio based on the amount of the accumulated annual dividends
on policies terminated prior to the end of the distribution period
in each group.

The asset-share plan is described in a paper by R. W. Weeks.1
The procedure indicated in that paper may be briefly summarized
as follows:

(1) The standard final asset shares are the reserves plus surplus
at the end of each policy year calculated for groups of
similar policies on the basis of standard experience tables
of mortality, discontinuance and average surrender allow­
ance and using the average rate of expense and the net
rate of interest earned.
Tables of standard final asset shares are first prepared on a
unit basis and for quinquennial ages at issue for each
“valuation group,” i.e., for each group of policies identical
except for amount, such as ordinary life policies issued at

» T.A.S.A., IX, 93.



DEVELOPMENT OF DISTRIBUTION METHODS 77

age 35 in 1900 with twenty year dividend period. These
tables represent, in effect, model accounts by policy years.

(2) From the tables of standard final asset shares at quin­
quennial ages a table of standard interim asset shares,
i.e., by calendar years, is prepared.

(3) By interpolation of each of these tables two tables are
formed complete for all ages showing respectively (a) the
standard interim asset share at each duration and (6) the
final asset shares—at the end of the dividend period only.

(4) The dividend payable to each of the survivors in any
valuation group at the end of the distribution period may
then be taken as:

Standard final asset share X
total assets def. div. business prev. Dec. 31 ,------ ---------------------- —-r--------------------- less reserve.total interim asset shares Dec. 31

Theoretically the ratio of assets to total interim asset shares
should be unity. It will be noted that the asset share plan as
here applied requires a separation of the assets of deferred divi­
dend business whereas the hypothetical annual dividend system
does not.

Alternatively, dividends may be based on what is called
“approximative accounting by sections,” a “section” consisting
of all policies issued in the same year with the same dividend
distribution period. On this basis tables of the total interim
asset shares by sections are prepared each year which are con­
structed by an actual separation of income and disbursements
instead of by the use of standard tables as in the first method.
Weeks modified this alternative process by redistributing the
net actual death losses among the sections in proportion to the
expected net losses on the experience basis.

The totals of interim asset shares by sections thus arrived at
(by separation of accounts and redistribution of net death losses)
are then compared with consolidated totals for sections based
on the tables of standard interim asset shares by valuation groups,
which are thus also required in the alternative process, and a
graduated scale is determined which is applied to the tables of
standard final asset shares, the dividends then being obtained
by deducting the reserve.
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It is unlikely that the deferred dividend system will ever be
revived. As explained elsewhere1 it had, however, certain
advantages both to the policyholder and to the company. The
defects which led to its being prohibited by law could have been
eliminated by proper regulation as was, in fact, done in Canada.
The system was, however, contrary to the basic principles of
insurance at cost in that those whose policies terminated within
the distribution period selected paid more than the actual cost
of insurance.

(2) Canada

The development of distribution methods in Canada has been,
in recent years at least, pretty much along the same general lines
as in the United States. There are, however, some features of
special interest in regard to both historical development and
current practice.

The oldest Canadian company2 originally used the British uni­
form reversionary bonus system under which surplus is allotted,
usually, at quinquennial intervals as a reversionary addition at
he same rate for all policies.3 One other old company also used
lat system, which was retained by both companies until 1900.
urplus under policies issued in these companies prior to 1900 is

.till distributed quinquennially on the uniform reversionary
bonus plan.

Other companies, organized later, adopted from the outset
various modifications of the contribution plan and it appears that
the upercentage plan” widely used both in the United States and
Great Britain up to about 1865 or 1870 was never used in Canada.
These earlier contribution plan distributions were all, or nearly all,
made on a five year basis, and in fact for a period of about fifteen
years after 1910 all the business written in Canada, with the
exception of a small amount of deferred dividend business, was
written on the quinquennial distribution plan. Since then there
has been a gradual change in certain companies to the annual
dividend basis and at the present time a considerable portion of
the new business is written on the annual dividend plan.

1 “Life Insurance,” J. B. Maclean, 4th ed., p. 261.
’ The Canada Life Assurance Company, founded 1847.
’ The system is discussed later in this chapter.
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The deferred dividend system was copied from the United
States and for some time was almost exclusively used. It was
never forbidden by law (as in the United States) and is, in fact,
still used to a small extent and by a very few companies. Abuses
of the system were checked by legislative enactment requiring
an apportionment by classes at least every fifth policy year of
the surplus earned on deferred dividend policies issued on or after
January 1st, 1911.

A distinctive feature of Canadian surplus distribution is the
“ five year dividend system ” which differs from five year “ deferred
dividends” chiefly in that “interim dividends” are paid in event
of death during the dividend period but not in event of lapse or
surrender. The five year dividends are obtained either by
accumulating annual dividends at interest with an addition for
termination gains or by an independent calculation of surplus
earnings on the completion of the distribution period.

The application of the contribution method in Canada (now, as
in the United States, practically universal) has been affected by
the general use of a modern mortality table (the OM(5) Table
and later the AM(8) Table) for valuation purposes. A two-factor
system (-with loading and mortality factors merged) has therefore
been more common and has continued in use for a longer period
than in the United States. At present about one-half of the
companies use a three-factor formula, about one-quarter employ­
ing a two-factor formula and the remainder an asset share method.

(3) Great Britain

In Great Britain the uniform reversionary bonus plan occupies
nearly the same position as that occupied by the contribution
plan in America. According to Hustwitt1 nearly 90 per cent of
the participating insurance in force in British companies is on the
reversionary bonus plan. Several other systems are, however,
in use but none of these is used by more than a few companies.
Most of the companies distribute surplus quinquennially, the
remainder at more frequent intervals.

The history of the development of surplus distribution in Great
Britain up to the year 1900 will be found in a paper by Ryan2 

1 T.I.C.A., IX, I, 166.
’ J.I.A., XXXVIII, 69 and T.I.C.A., III, 252.
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and of developments since that time in the paper by Hustwitt
referred to above.

Ryan traces the origin of the reversionary bonus plan to the
method adopted by the Equitable Assurance Society (after a
single cash distribution in 1776) whereby surplus is allotted at
each distribution as a uniform reversionary addition to the amount
of insurance for each year the policy has been in force. Thus, if
the rate of reversionary “bonus” is 1 per cent, a policy 10 years
in force receives an addition of 10 per cent of the face amount
while a policy 50 years in force receives an addition of 50 per cent.
This plan, the origin of the whole system of uniform reversionary
bonuses, was not, apparently, based on any considerations of
equity.

The Equitable plan may have been followed by a very few other
British companies about the beginning of the nineteenth century
but there is little or no information on the point. For about
half a century a variety of other methods was chiefly followed.
These included a modification of the Equitable plan under which
reversionary additions were allotted not for each year the policy
had been in force but for each year of (or premium paid in) the
current distribution period, usually five years. In some com­
panies the rate of reversionary additions was applied to existing
prior additions as well as to the face amount of the policy. This
was called the “compound reversionary bonus” plan as distin­
guished from the “simple reversionary bonus” plan (addition
based on face amount only). These modifications of the Equit­
able system subsequently became, as already indicated, the
standard British distribution systems.

However, up to about 1860 or 1870 the most common system
in Great Britain as in America was what we have called the “per­
centage plan,” i.e., a uniform percentage of premiums paid.
Some companies based the distribution on loadings rather than
on gross premiums. Further comment on miscellaneous bonus
systems used in Great Britain will be found in “Valuation and
Surplus” (Lochhead), pages 84-87, to which the student should
refer. It may be noted, however, that dividends under nearly
all these systems were, apparently, declared in the form of addi­
tional insurance however the cash value might be computed.

“Contribution” Plans. Of more interest and importance than
any of these miscellaneous methods are the two British “contribu­
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tion plans” identified with the names of T. B. Sprague and
T. G. C. Browne.

Sprague’s method1 was really no more than a modification of
the percentage plan eliminating the most apparent injustice of
that method, which was the allotment of interest profit in propor­
tion to the premiums paid during the distribution period. Under
Sprague’s method a calculation of the excess interest earned is
made for each policy. The total of these amounts is deducted
from the total divisible surplus and the balance is then divided in
proportion to the gross premiums, i.e., by the percentage method.
Where the distribution is annual the dividend is, therefore, in
the form V(i' — i) 4- kP' where k is the ratio of the balance of
divisible surplus (after deducting excess interest) to the total
gross premiums.

In applying this system to a five year distribution period
Sprague took the excess interest as

y_6 [(1 + i')6 - (1 + t)5]

where V_5 is the reserve at the end of the previous quinquennium.
This omits adjustment on account of premiums paid during the
five years and apparently, also, it was intended that no specific
allotment of excess interest would be made to policies effected
during the quinquennium, such excess interest being thus included
in the general balance and divided in proportion to the gross
premiums.

Sprague’s method was, of course, a distinct advance over the
then prevailing percentage method but went very much less than
all the way toward an equitable distribution in accordance with
the sources of surplus since it recognized the incidence neither
of mortality profit nor of expense.

Browne’s method2 was an elaboration and modification of
Sprague’s and when first adopted was intended to charge more
equitably any heavy or unusual loss from mortality. His idea 

1 J.I.A., XIV, 396. The method was probably due, in fact, not to Dr.
Sprague but to his predecessor, Mr. Sylvester. It appears to have been
used by the Equity and Law Life Assurance Society in 1854 about seven
years before Dr. Sprague became associated with the society. It was not
used again until 1864 when Sprague revived it. (I am indebted for this
information to Mr. F. A. P. Lewty, the present Actuary of the Society.
J. B. M.)

’ J.I.A., XXXII, 194.
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was (1) to keep in the loading group only loading profit and profit
from lapse and surrender and (2) to place all other profits (or
losses) which comprised all the fluctuating elements including
mortality and investment profit in a third group which was then
divided ratably between the other two (i.e., interest and loading).
The dividend was then kiV 4- kJ; where V is the reserve at the
end of the distribution period,1 L is the total loading for the period
and ki and k2 are the “multipliers” obtained by comparing the
adjusted total of interest profit with the total reserves and the
adjusted total of loading and termination profit with total load­
ings. It will be noted that the factor ki is not in the form (i' — i)
since it includes a part of miscellaneous other profits in addition
to interest profit.

While Sprague’s and Browne’s methods were an undoubted
advance in equity over prevailing methods (including the uniform
reversionary bonus plan) they were criticized as being too labor­
ious and too much affected by changes in the valuation basis.
For example, where a very low rate of interest was adopted for
reserves (as was becoming common) most of the profit was,
under both of these systems, thrown into the interest group to
the detriment of more recently effected policies. It may seem
strange that, although Homans’ paper had been published in
1863, no attempt was made to modify these plans by introducing
a specific mortality factor, especially as mortality profit was by
no means negligible. The analysis of profits given by Browne
shows that in two distribution periods mortality profit alone
amounted to three-fourths of the combined loading and termina­
tion profit.

These two systems, although called “contribution” systems,
were, as already indicated, really only improvements on the old
“percentage” or “loading” systems rather than a recognition
of the principle of returning surplus in proportion to the contribu­
tions made thereto. They go part of the way toward the
American contribution plan but fail to go all the way and remain,
therefore, to a considerable extent arbitrary and unscientific. As
compared with modern contribution formulas as used on this
continent they not only fail to give separate recognition to the
incidence of mortality profit by age, now recognized as essential, 

1 Browne makes no comment on this change.
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but divide the aggregate mortality profit on a quite arbitrary
basis. They also make no attempt at assessment of expenses
by plan, age or duration. They cannot, therefore, be regarded
as of the same character as the American contribution plan. A
tabulation given by Hustwitt indicates that the number
of British companies using plans of this type is small and
decreasing.

The Uniform Reversionary Bonus Plan. This plan developed,
as already noted, out of the Equitable system rather than from
theoretical considerations of equity. Its justification when not
based on purely practical grounds has therefore been largely a
posteriori.

In any consideration of the British system of uniform reversion­
ary bonuses, it is important to note that in Great Britain the
distribution system has become to a great extent interlocked with
the valuation system. Uniform simple and, still more, uniform
compound reversionary bonuses require increasing cash equiva­
lents and this has been accomplished by the adoption of a valua­
tion system which involves a substantial postponement in the
release of surplus. This system is the use of an artificially low
valuation interest rate.1 The reserve held usually represents,
therefore, not only the value of the policy itself but an implicit
provision for maintenance of part at least of the future bonuses in
the form of uniform reversionary additions. Incidentally, as
may be seen by inspecting the dividend schedules of most Ameri­
can companies, a normal three-factor contribution formula
produces (under the conditions which have prevailed in the past)
cash dividends which increase with duration and which provide
reversionary additions which, in general, increase slightly with
duration.

The practice of providing in the valuation basis for main­
tenance of a more or less definite rate of bonus will seem to Amer­
ican actuaries to create a somewhat artificial situation in regard
to surplus and its distribution. In America both the gross
premium basis and the reserve basis are independent of the
amount or type of dividends which it is intended or expected
shall be paid. Dividends are paid only in accordance with
current surplus earnings and there is no recognition of any neces-

> See C. H. Maltby, J.I.A., LIU, 175; Elderton, J.S.S., IV, 76; “Life
A.;urance Text Book,” p. 166.
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sity to “maintain” dividends if current surplus earnings do not
provide such maintenance. On the contrary, both the general
scale of dividends and the relative amounts allotted to policies of
different plans, ages at issue and durations are freely increased,
decreased or otherwise modified as conditions require. Conse­
quently, there is no necessity in America as in England to increase
the stringency of the valuation basis merely in order to maintain
the interest margin and dividend rate. Changes in the valuation
basis are therefore exceedingly unusual in America and would
be made as a rule only because of a decidedly adverse trend in
interest or mortality rates. Naturally the only basis upon which
maintenance can be provided is to treat the dividends as if they
were (partly or wholly) guaranteed. Such a basis seems to alter
fundamentally both the character of the contract and the con­
ception of “surplus” and to create difficulties which do not exist
under the contribution plan. The “bonuses” so provided do not
represent true surplus earnings since they are largely predeter­
mined, but are rather additional benefits for the provision of
which a premium is charged and a reserve held.

It seems clear, therefore, that the equity of the uniform rever­
sionary bonus plan depends to a large extent on the scale of gross
premiums and it would also appear that if conditions change in
such a way as to disturb the relative equity of the bonus system
as between different plans, ages or durations it will be necessary
either to change the premium rates or to modify the system of
distribution. It would, of course, be impossible to change the
premium rates on existing policies, so that changes in the system
of distribution would, in such circumstances, be necessary for
existing policies if equity is to be preserved. This has been
recognized in practice so that in certain instances it has resulted
in the adoption of different rates of bonus for endowment policies
than for life policies or even of variations in the rate of bonus
according to age. Such modifications are, of course, merely a
palliative. The fundamental objection to the plan, from a
theoretical standpoint, is that, even if premium rates are loaded
in such a way as to provide uniform bonuses at all ages and for
all plans on the basis of then existing conditions, changes in the
incidence and amount of surplus earnings cannot be taken into
account except in the aggregate with the result that inequity
must inevitably arise. It is true that inequity will necessarily 
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arise, to a greater or lesser degree, under any practicable plan
of surplus distribution but under the contribution plan there is a
much greater possibility of controlling it within reasonable limits.

From a practical point of view, however, it may be that the
degree of equity attained by the uniform reversionary bonus plan
may be deemed sufficient. There is also the fact that the policy-
holders may be assumed to have accepted this system or, as
expressed by Lidstone,1 the method may be justified practically
because of “methods which may have been followed in the past
and the representations which may have been made in regard
to the future.” The system has also undoubted and undisputed
advantages over the contribution plan in simplicity and economy
of application and in its ready comprehensibility by the public.

(4) Other Foreign Countries

Very little detailed information is available in regard to the
methods of surplus distribution used in other foreign countries.
At the Third International Congress, at which Distribution of
Surplus was an assigned topic, only one paper by a continental
European actuary was presented. Several papers on dividend
methods in Europe will be found in the Transactions of the Ninth
Congress. These deal, however, more with theory than with
practice. The impression gathered from these papers is that
little uniformity exists and that considerations of equity have in
general received less weight than those of practical expediency.
The general view seems to be that held by Dumas,2 who says
that as the determination of the amount of divisible surplus is to
a great extent arbitrary there will consequently be great liberty
in the choice of the method of distribution. This is a different view
from that generally held in America, Canada and Great Britain.

In France, according to Bernus,3 the most common system of
distribution is in proportion to the total of premiums paid in.

Information as to methods of surplus distribution in Germany
is contained in the Versicherungslexicon of Dr. A. Manes (1924,
page 607). A large number of companies there still compute
dividends as a proportion of the premium payable. Others base
the dividend on total premiums paid since issue or on the policy 

1 J.I.A., XXXII, 73.
’T.I.C.A., IX, I, 287.
’ T.I.C.A., IX, I, 124.
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reserve. Still others (including one of the largest companies) use
a “compound” method under which the dividend consists of a
percentage of the annual premium plus a percentage of the policy
reserve, this being a rough recognition of the fact that some
elements of surplus are approximately constant while others are
increasing. Manes describes the American contribution plan
and states that it is used by one company in Germany to ascertain
the “basic dividend” which is subject to subsequent modification.

In the Scandinavian countries a common method of dis­
tribution is to pay at death or maturity (and sometimes on
surrender) an additional amount based on the insurance which
could have been purchased by the premiums paid on the basis
of the experienced rates of interest, mortality and expense.1 This
is similar to the methods proposed by Jellicoe2 and Wilbraham3
and referred to by Henderson in his presidential address on
“Equity in Surplus Distribution.”4

A paper by Onnen and Peek5 indicates that in the Netherlands
a two-factor contribution plan (interest and mortality) had been
used by one Dutch company about 1890. Other companies
here have evidently based dividends in general on total pre-
liums paid.
In South America methods of distribution are largely empirical,

participating insurance being, in many companies, of much less
volume than non-participating. At least one company uses
the uniform reversionary bonus plan.

In Japan participation does not begin, as a rule, until after
the policy has been in force for from three to five years. A variety
of methods of distribution is in use. The two principal methods,
which are widely used, are (1) a percentage of the gross premium
payable for each year in force in excess of the qualifying period,
and (2) a constant percentage of the reserve. Dividends are
declared as a reduction in premium or, in case of fully paid
policies, paid in cash or, sometimes, applied to purchase a divi­
dend addition. The contribution plan is not used.

> T.I.C.A., IX, I, 72 and 201.
«J.T.A., I, 22*,  159.
’ J.I.A., VI, 278.
♦T.A.S.A., XXIV, 291.
‘T.I.C.A., III, 278.



CHAPTER VI

ANNUITIES

It is only within recent years that immediate life annuities
have been issued on a participating basis. The fact that, in the
past, such annuities have always been non-participating has
probably been due chiefly to the nature of the contract and also
to the continuously improving rate of mortality among annuitants
resulting in losses which reduced or extinguished any profits
from excess interest earnings. Other reasons may have been
the difficulty of finding a satisfactory method of distributing
surplus and also the relative unimportance, financially, of the
annuity business as compared with the life insurance business.

In general, two reasons have been given for issuing annuities
on a participating basis. These are (1) to increase the yield to
the annuitant if earnings are favorable and (2) to reduce or
eliminate the possibility of loss to the company if the experience
proves unfavorable.

The former reason has been advanced when current interest
rates were high and when the yield obtainable from an annuity
at the lower ages was little, if any, more than that on high class
securities. Under such circumstances it has been argued that
the companies should allow excess interest dividends in order to
make annuities more attractive. In that way more annuities
would be issued, particularly on young lives, and adverse selec­
tion would be reduced.

In 1914, D. P. Fackler1 advocated participating annuities on
these grounds. At that time annuity rates and reserves were
generally on a 4 per cent basis while the current net interest
rate was from 4% to 5 per cent. In view of subsequent events
it is interesting to note the following extract from Fackler's
paper:

"Ten or fifteen years ago when the market rate of interest
seemed to be falling lower and lower but little could be said in 

1 T.A.S.A., XV, 40.
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favor of mutualizing the annuity contract, but now that the
trend of interest rates has been steadily upward and there is
little reason to expect much, if any, reduction for many years to
come, it may be well to consider what should be done in the
changed situation.”

In recent years the fact that “the market rate of interest seemed
to be falling lower and lower” was the very reason which caused
annuities to be placed on a participating basis.

Fackler’s argument took no account of the element of mor­
tality. He does not seem to have given much consideration to
the possibility of mortality loss, much less to have attempted to
measure or compare such loss with interest profits. In fact, he
says: “It is proposed that the dividends . . . should be made
almost entirely, if not entirely from the excess of interest,”
thus indicating an expectation of profit rather than loss from
mortality, and also, after suggesting that the mortality table
might have to be changed to suit existing conditions, “if annuity
mortality hereafter should exceed the table, the division of the
surplus . . . would furnish an interesting problem but it is
ot worth while dealing with it at present.”
It is not very clear whether Fackler’s plan of participation was

intended to be applied in connection with new and higher pre­
mium rates or whether he thought that dividends from excess
interest could be paid on the existing contracts. It was pointed
out by Ferguson1 that the system of distribution proposed by
Fackler (which is described later in this chapter) was applicable
only where the mortality rate involved was the minimum rate
which might be expected. It was further shown2 that in spite
of an interest margin of nearly 1 per cent the actual accumulated
annuity fund in certain companies was only just sufficient to pro­
vide the required reserves and would have been insolvent if divi­
dends of any substantial amounts had been paid. This was, no
doubt, also the case in most other companies and clearly demon­
strated the fact that, on the basis of the rates which had been
charged, the companies, in spite of high interest rates, could not
have paid dividends. This did not mean that annuities could

> T.A.S.A., XV, 354.
’See discussion of Fackler’s paper by E. B. Morris and of Ferguson’s

paper by E. W. Marshall.
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not have been issued on a participating basis but simply that on
that basis premium rates would have been substantially higher.
In other words, the guaranteed yields would have been sub­
stantially lower.

Where annuity rates have not been computed on an ultra­
conservative basis in all respects, experience has shown that
interest profit is likely to be reduced by mortality loss. The
extent to which mortality loss can offset interest profit is illus­
trated by the following table. The figures in this table are
illustrative only and are not intended to indicate either the
rates which are charged or those which should be charged for
annuities under present conditions.

Value of apj—American Annuitants Table (Males)

Age a[x] 3% «(*-!]  3K% ap-i] 4% a[z-s] 3H % a[x-s| 4%

30 21.072 19.680 18.234 19.889 18.409
40 18.236 17.307 16.202 17.568 16.428
50 14.944 14.443 13.673 14.748 13.945
60 11.417 11.256 10.778 11.581 11.076
70 8.012 8.063 7.806 8.372 8.096
80 5.116 5.251 5.132 5.506 5.377

The table shows the prices required on a certain basis (Ameri­
can Annuitants Select Table with interest at 3 per cent) and the
prices which are necessary on the basis of assumed actual condi­
tions under which profit is made from interest and loss is made
from mortality. Thus, if the company earns 4 per cent (net)
instead of 3 per cent and if the mortality experienced corresponds
to the tabular mortality for two years younger the rates for
ages at issue up to nearly 70 will be more than sufficient so that
dividends could be paid whereas the rates charged from about
age 70 will result in a loss. If the interest rate earned is only
3J>£ per cent with the same assumed experience as to mortality,
dividends would be earned only for contracts issued at ages
under 60. If the mortality “differential” is reduced to one
year a 1 per cent margin in interest would provide dividends
at ages at issue up to 80 and a 0.5 per cent margin, at ages at
issue up to nearly 70. In all cases interest profit will appear
from the outset in amounts greater than the amount of mortality 
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loss but the accumulated surplus will in certain cases, as indicated,
eventually become negative. Even where it does not, the “sur­
plus” earned in later years may be negative.

These considerations indicate that as a practical matter
participating annuities are likely to be unsatisfactory unless
issued on a basis which will probably provide a clear margin of
profit from both interest and mortality indefinitely. This
means that guaranteed yields on the participating basis must be
substantially less than on a non-participating basis.

It is doubtful whether participating annuities will result in
higher effective yields to annuitants than non-participating
annuities. Theoretically, of course, they should do so since
on a non-participating basis some safety margin is necessary
whereas under a participating contract the annuitant presumably
gets his annuity “at cost.” The fact that the mortality among
annuitants has always been progressively less favorable (from
the companies’ viewpoint) renders it difficult to determine
practicable non-participating rates which will certainly prove to
be safe and sufficient over a long period of years. The result
may quite possibly be that the guaranteed returns under non­
participating contracts, even on a supposedly safe basis, will
prove to be greater than those on participating contracts since
in the latter case the company can eliminate loss provided the
basis of the rates is sufficiently conservative. If interest rates
decline materially this result will, of course, be more likely to
occur.

Systems of Distribution

There are two general systems of distributing surplus on
annuities: (1) the contribution plan and (2) the equalized
dividend plan. The equalized dividend plan may, however, be
regarded as a modification of the contribution plan.

Dividends computed on the contribution plan may be paid
in cash or may be applied to purchase additional annuities.
On the equalized dividend plan the uniform cash dividends
are obtained by ascertaining the total effective annuity purchased
on the basis of assumed true rates of interest, mortality and
expense as distinguished from the more conservative rates
involved in the premium charged.
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Contribution Plan—Cash Dividends

Loading Factor. Since the rate of initial expense is known, any
additional loading in excess of that required for initial expense
may be intended either as a provision for future expenses or for
contingencies or to provide surplus for distribution. Fackler
proposed a provision for future expenses to be maintained as a
percentage of the reserve. In such case the contribution from
loading would be e — e', where e is the level annuity equivalent
of the loading for renewal expenses and contingencies in the
original premium rate and e' is the actual overhead expense in
any year (including an allowance for contingencies). Theoreti­
cally the contribution from loading should be increased by
interest and benefit of survivorship for the year.

An alternative mode of providing for future expenses is by
making a small reduction each year in computing the dividend
interest rate. Any balance of loading intended to provide
distributable surplus may be converted into a uniform (unguar­
anteed) dividend annuity on a conservative basis which will then
form the “loading factor ” of the entire dividend each year.
It may be desirable to modify the amount of this factor from
time to time as conditions change. This would be done by
applying the current “reserve” (surplus) held for the loading
dividend to purchase an increased or reduced annuity on the
revised basis. Where a dividend from loading is provided for
in this way as part of the regular annual dividend it must be
treated in effect as a liability although the present value of
such future loading dividends will be included in surplus.

Interest and Mortality Factors. The interest factor of the
dividend is 

and the mortality factor

- ?x)(l + a*+i)
Px

where x is the age at the beginning of the policy year and accented
symbols denote experienced as distinguished from assumed rates.
These expressions follow from the relation

cix vpzHx+i
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or

(1 4" i)dx — Qx^z+i 4“
The factor 1/p' implies that surplus is distributed only to sur­
vivors and its inclusion follows from the normal accumulation
formula. There is thus no provision, by this formula, for post­
mortem dividends. In life insurance the practice is to pay
claims immediately, not at the end of the year of death, and to
allow a dividend for the portion of the year completed. The
“ contributions,” therefore, do not, in that case, depend on
survival to the end of the policy year.

Where provision is made for renewal expenses by setting up
a special reserve as indicated above, interest and mortality profit
will also arise from this “secondary expense annuity” and will,
in theory at least, increase the annual contribution and dividend.

Unless the value of i' should increase, the interest factor
of the dividend will decrease proportionately to the decreasing
reserve. Unless, therefore, there is profit from mortality which
increases sufficiently to offset the decrease in interest profit the
entire dividend will decrease (the loading factor, if any, being
presumably a constant). This shows the necessity of a con­
servative mortality basis. In fact the contribution plan is not
suitable unless there is an ample margin for profit in the mortality
rate. If that is not the case the total dividend may not only
decrease but may, as we have already seen, actually become
negative.

Illustrations of the effect on dividends of a mortality loss
combined with a constant interest rate are given by Kilgour in
the discussion of Fackler’s paper. The tables there given
demonstrate very clearly the fact, already noted, that even where
accumulated surplus for the entire period is positive throughout,
the net contribution in later years may become negative. They
also show the increasing importance of the mortality factor
(whether positive or negative) with advancing age.

As a further illustration the following table is given com­
paring the mortality loss per SI00 annuity caused by an expe­
rience corresponding to one or two years lower than the rated
age with the interest gain due to an excess interest rate of
1 per cent. The figures are based on the American Annuitants
Male Table (Ult.) with 3 per cent interest.



ANNUITIES 93

Age

Mortality Loss

Excess Interest Gain
(r -i) = i%Experience

1 year
lower

than expected

Experience
2 years
lower

than expected

20 $0.17 $0.36 $23.39
40 0.66 1.27 18.24
60 2.13 4.05 11.41
80 4.78 9.19 5.15

The probable relation between interest and mortality profits,
where an adequate provision is made for mortality profit, may
be illustrated by comparing the annual contributions to surplus
which would result in an average case (age 65 male) on the basis
of the participating rates adopted in 1934 by certain companies,1
assuming that the rates of interest and mortality actually
experienced are those then adopted for non-participating annui­
ties. These bases are:

Interest: Participating, 3 per cent; non-participating, 3_H> per
cent

Mortality: American Annuitants Select Table (Males). Par­
ticipating rate—age set back two years; non­
participating rate—age set back one year.

The figures in column (2) are the values of

100 •----— 0.005a[HI+n_i (3%)
P(64]+n-l 

Age 65, Male, Annuity $100 Per Annum

Year

(1)

Profit from
Total

«)
Interest

(2)
Mortality

(3)

1 $5.29 $1.61 $6.90
5 4.54 3.15 7.69

10 3.75 3.91 7.66
15 3.03 4.74 7.77
20 2.41 5.61 8.02

1 Camp, T.A.S.A., XXXVI, 214.
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and in column (3) of

100 • —----------- • (^l64]+n-1 “ 9'[63]+n-l)a[63]+n (3 %)
P[64J+n-l

The total dividends on this basis (excluding any loading
dividend) are approximately constant, showing, in fact, a slight
increase with duration. It is evident, however, that if either
the interest profit decreased more rapidly or the mortality
profit increased less rapidly (or decreased) dividends might show
a decrease with duration. Assuming a constant interest rate
the increase in dividends depends entirely on a sustained mor­
tality “differential” and while the assumptions as to mortality
may be conservative and may prove to be within the experience
throughout, it is not at all certain, in view of past experience,
that such a margin will be maintained indefinitely as will result
in the increasing mortality profits needed to counteract the
decrease in interest profit. It is, of course, possible that the
interest rate may increase and so prevent any decrease in divi­
dends. Under the contribution plan, however, decreasing
ividends are quite likely to occur and for that reason the cash
ividend method is not a satisfactory one.

Contribution Plan—Annuity Dividends

Under the dividend-annuity plan the cash surplus available
for distribution each year is applied in the purchase of an addi­
tional annuity-due. In making the conversion a net rate on a
conservative basis as to interest and mortality would be appro­
priate and the additional annuity may or may not be itself
participating.

The advantage of this plan is that no matter how surplus may
increase or decrease from year to year the total annual payment
can never decrease. This is true, however, only if the dividend
is declared as an annuity for which the company recognizes a
definite liability and for which it will maintain the regular
reserve. It is not true if the dividend is declared each year
simply as a cash dividend of an amount equal to the total divi­
dend annuities purchased. In that case the value of future
dividend annuities is not a liability and may therefore be treated
in the company’s accounts as surplus and the amount of the total 
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annuity may be reduced from time to time if conditions become
unfavorable.

The chief disadvantage of the annuity plan is that the total
annuity payment provided is small in the early years as compared
with that obtainable on a non-participating basis, rendering
the participating annuity less attractive. The system provides,
in effect, large dividends to those who live long as compared with
those who do not. In fact, as shown below, if surplus arising
only from excess interest is taken into account the total annuity
payments provided by this system will, on the basis of a constant
interest rate, and on the assumption that the dividend-annuities
are participating, increase in geometrical progression. The fact
that the survivors thus get increasingly larger dividends may be
criticized on the ground that those who live longest cause loss
rather than profit. The validity of such a criticism is open to
question. It might be argued that, on this plan, each annuitant
shares in surplus as earned during his lifetime and that it makes
no difference, theoretically, whether the equitable share of
surplus is paid in cash or in some other equivalent form. Where
all stand the same chance of profiting there is no inequity pro­
vided the system of distribution is understood and agreed to
at the inception of the contract.

As an illustration of how the dividend annuity plan might
work out under average conditions we may make the same
assumptions as before (see page 93), i.e., participating rate
based on American Annuitants Select Table set back two years
(male lives) with 3 per cent interest; experience, American Annui­
tants Select Table set back one year with interest at 3J£ per
cent. The following table shows for certain durations the cash
surplus (as in the previous table), the additional annuity pur­
chased each year and the total additional payment. For
simplicity in computation, conversion has been made by a select
annuity on the non-participating basis, no dividend being com­
puted on the additional dividend annuities. If the dividend
annuities were on a participating basis the conversion rate would
be less favorable but the results would not differ greatly.

The table shows that on this plan the total payments are
at first only slightly greater than the guaranteed annuity but
eventually become substantially greater. The effective annual
“dividend” is at first only about 10 per cent of the cash surplus, 
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increasing later to more than 200 per cent. These figures, of
course, depend on the assumptions made and are merely
illustrative.

Age 65, Male, Annuity $100 per Annum
Example of Dividends as Additional Annuity

End
of

Year
(1)

Cash
Surplus

(2)

Additional
Annuity

Purchased
(3)

Total
Additional

Annuity

(4)

1 $6.90 $0.67 $ 0.67
2 7.08 0.71 1.38
3 7.37 0.76 2.14
4 7.56 0.81 2.95
5 7.69 0.85 3.80

10 7.66 1.01 8.51
15 7.77 1.24 14.21
20 8.02 1.58 21.38

Where the additional dividend annuities depend only on excess
interest earnings, the mortality rate being the same as that
assumed, the relation between successive dividends may be
expressed very simply as follows, the total annuity being on a
participating basis.

Assuming first a constant earned interest rate of i' we have:

First Year:

Second Year:

Cash dividend ——(z' — z)(l + D)al+1 = ~ * • (1 + D) • ax+2Px+l 1 + z

Second dividend annuity = •=—?. • (1 + D)
1 -r z

= D(1 + D)
Total payment = (1 4- D) 4- D(1 + -D)

= (1 + Dy

1 z' — zCash dividend —(z' — z)ax = ■=—?—•. • ax+ipx 1 + z
iFirst dividend annuity = = &

Total payment = (1 -f- D)

etc.
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nth Year:
New dividend annuity — Z)(l + D)n~l

Total dividend annuity = (1 + D)" — 1
Total payment = (1 4- D)n

Ferguson calls this the “compound bonus” plan and points
out that an excess interest rate of 1 per cent will approximately
provide an annual additional annuity of 1 per cent. It will
be noted that the amount of the additional annuities is inde­
pendent of age, depending only on the amount of the guaranteed
annuity.

Where the earned interest rate is not assumed to be constant
the expression for the total annuity may be derived as follows,
where in is the dividend interest rate in the nth year and it
is the assumed rate.

First Year:

Cash dividend = — (t‘i — to)ax = • al+ipx I -r to
Dividend annuity = £ = Di

Total payment = 1 -f- Z>i

Second Year:

Cash dividend = —— fe — t‘o)(l + Di)ax+i •
Pz+l

1 “T lO

Dividend annuity = ,-4-° • (1 + Di)
1 -r to

Total payment = -y • (1 + Di)1 T to
= 1 + Di

etc.
nth Year:

Dividend annuity = • (1 + Dn-i)
1 -f- to

Total payment = * \n • (1 + D„_j)
1 “T I©

= 1 + Dn
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also

iir)- '•’(14- in)
+ n (1 + io)n

In the above, values of in are not necessarily all greater than i0.
The total payment may therefore decrease provided the total
“dividend,” Dn is declared each year as a cash dividend. If
the new “dividend-annuities” are declared each year as additional
(guaranteed) annuities the total payment cannot be decreased
so that in that case if, in any year, in < i0 the dividend for that
year would be zero.

Equalized Cash Dividends

This method, also called the “uniform cash method” which,
in effect, is a modified form of the contribution plan, forms the
basis of the methods used by the principal companies now issuing
participating annuities. It has its limitations, however, because
any system of equalized dividends is applicable only where the
total annual contributions to surplus are on a decreasing (or
constant) scale, not where they are increasing. The total
annual contributions may (as shown above) increase where there
is a substantial mortality margin at all durations especially if
the actual interest rate is not much higher than that assumed
(in which case contributions from interest will not decrease so
rapidly). In these circumstances an equalized dividend, based
on the assumed actual conditions, would result in overpayments
of dividends in the earlier years. In what follows it is assumed,
therefore, that the experience rates of interest and mortality are
such that the total annual contribution to surplus does not
increase.

If a is the rate per dollar, on a participating basis, involving
(as we have seen is necessary) ultraconservative rates of interest
and mortality and a loading in excess of actual requirements,
and if a' is the rate on a reasonably conservative basis which is
only slightly more stringent than required by current conditions,
the company could afford to pay, so long as conditions remained
about the same, an annuity of a/a! for each dollar of guaranteed
annuity. This provides a uniform cash dividend of [(a/a') — 1].
The full benefit of current conditions, if more favorable than
those involved in a', may, if desired, be allowed by providing 
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additional dividends on the contribution basis. These would,
normally, be declared as cash dividends (whether calculated as
such or as an additional dividend annuity), being added to
the “ basic dividend11 as above. They would, of course, be
computed on the basis of an annuity of a/a' per annum and would
depend on the surplus provided in excess of the requirements on
that basis.

This plan, since it involves the equalization of surplus earnings,
requires additional “surplus reserves” as well as the regular
reserves in order to maintain the full annuity rate. On the basis
of the assumed actual conditions the purchase price ax may be
divided, as at date of issue, into

(1) Reserve for guaranteed annuity: ax
(2) Reserve for surplus:

ax , , ,-7-a'x- a'x = ax- ax
ux

If the reserve held for the guaranteed annuity (which is not
necessarily on the same basis as that upon which premiums were
computed or on the basis denoted by a') be denoted by a”, the
“reserve for surplus” at the end of n years will be

. o' — n"a/ ux+n az+n

i.e., the total fund required to maintain the annuity on the basis
denoted by a' less the reserve actually set up for the guaranteed
annuity. Camp proposes to treat this amount as “contingency
surplus.” In whatever way the amount of this “surplus reserve”
may be shown in the accounts, however, it must be separately
computed and reserved as a necessary part of the annuity fund.

If the basic dividend (a/a' — 1) is not computed on too liberal
a basis and if additional dividends are added to it, as indicated
above, depending on current fluctuations of interest and, perhaps,
also of mortality profit, there should be no occasion to change the
basic dividend except at long intervals and only when material
changes have occurred in the interest or mortality rates. If
the basic dividend is calculated on more liberal assumptions more
frequent revision will be necessary. Where conditions have
changed (either favorably or adversely) so that a reconsideration
of the basic dividend seems desirable the new “total annuity,” 
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i.e., the new value of a/a', will be obtained from the total fund
(reserve plus “surplus reserve”) by use of a new current-experi­
ence annuity at the attained age. As Camp points out, the total
fund varies according to age at issue and duration so that the
new basic annuities must be computed separately for each dura­
tion at each attained age.

In order to reduce the probability of having to decrease the
basic uniform dividend [(a/a') — 1] because of adverse changes
in the interest or mortality rate, Ferguson suggested as an
alternative method that the initial total payment (i.e., from the
end of the first year) be determined by using a more conservative
value of a', say a" (where a > a" > a') and that the initial
difference of (a — • a') be applied in the purchase of an

additional deferred (dividend) annuity which, in event of adverse
experience, could be reduced without affecting the actual pay­
ments being made, provided, of course, the reduction takes
place within the deferred period. The existence of this deferred
annuity is not communicated to the annuitant, being merely a
form of dividend reserve. The deferred period is arbitrary.
This might be a practicable plan although it appears to be
unnecessarily complicated. It has the same defect as any
plan which provides, in effect, for increasing dividends, namely,
that it results in smaller total payments than necessary in the
early years, which is a practical disadvantage. The value of the
method in preventing any decrease in the annual payment
depends (as Marshall points out) on how much of the total fund
is set aside for the deferred annuity. The more that is set aside
the smaller will be the early payments.

As already indicated, methods used in practice are some­
times based on combinations of the different systems indicated
above. Thus the method described by Camp is a combination
of the uniform (equalized) dividend plan and the dividend
annuity plan. In another company interest profit is distributed
as a (decreasing) cash dividend on the contribution formula
while loading and mortality profit are distributed by the uniform
dividend plan. This provides a decreasing cash dividend so long
as all conditions remain the same.

Dividends on participating annuities will presumably be pay­
able annually even where the annuity payments are made more 
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frequently. This may be regarded as a disadvantage of the
participating plan since it involves comparatively low periodical
payments with an additional payment once a year as compared
with uniform payments on the non-participating basis. It
would, of course, be possible to spread dividend payments over
the ensuing policy year.

Although reference has been made throughout this chapter only
to immediate single life annuities the same methods apply to
other types of annuities. The use of the equalized dividend plan
simplifies the treatment of refund, cash refund, and joint and
survivor annuities since they may then be treated in the same way
as life annuities, although with dividend results that may some­
times perplex the policyholder, since dividends on the higher
priced plans are likely to be permanently less than on the others
because of the insurance element involved.1 The apportionment
of surplus on these contracts seems never to have been discussed
and appears to require analysis of the reserve into its components.

Retirement Annuities (Deferred)
These annuities are, prior to their maturity, practically accumu­

lations of net premiums at interest and are nearly always issued
on a participating basis. Dividends consist primarily of interest
in excess of the rate assumed. The element of mortality loss or
profit does not enter if, as is nearly always the case, the amount
payable at death is based on the accumulation to that date of
the net premiums. Theoretically, it should be allowed for if,
as is frequently the case, the death claim amount at any time
within a contract year is the reserve accumulation at the end of
that year. At least one large company does make adjustment in
its retirement annuity dividends for the average loss of interest
arising from deaths within the year.

The dividend in case of annual premium contracts usually
includes a refund of loading less expenses, and sometimes part
of the loading in single premium contracts is returned in the
form of a loading dividend. Expenses in the latter case are,
probably, more suitably handled by making a small reduction
in the interest rate. In computing these dividends the same
general principles will apply as to life insurance policies. On 

1 For discussion and a suggested alternative treatment, see T.A.S.A.,
XXXVI, 221.
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account of the nature of the contract, however, and because
of the fact that more of them will be issued when the general
interest rate obtainable elsewhere is low while surrenders are
likely to increase if the general rate of interest increases, there is
justification for allowing a generally lower interest rate than
for other types of participating contracts on the ground that they
call for a greater degree of liquidity of assets.

At maturity most of these contracts call for an annuity with
a minimum number of guaranteed payments with the right,
sometimes, to select a different type such as a regular life or
refund annuity. Participation, if any, will be on the same basis
as for other life annuities or supplementary contracts, as the
case may be.

Supplementary Contracts

Dividends on supplementary contracts consist of excess interest
on the fund held. In the case of u supplementary contracts—
life,” i.e., life income settlements with a minimum number of
guaranteed payments certain, participation is usually, if not
invariably, restricted to that portion of the contract providing
for the payments certain. The general considerations involved
in the determination of the interest rate have been discussed
in a previous chapter. In order to provide for expense most
companies allow a somewhat lower interest rate on supple­
mentary contracts than the rate used in the regular dividend
formula and in some cases a further distinction is made in regard.
to funds subject to withdrawal. An expense charge in the form
of a deduction from the interest rate seems to be both proper and
necessary and the payment of a lower rate on funds subject to
withdrawal is justified by the greater degree of liquidity required.

Some practical questions arise in regard to “dividends” on
supplementary contracts when these are payable, as is usually
the case, with the same frequency as the guaranteed interest or
instalments. The dividend for any contract year unless paid
annually may, if contract payments are other than annual,
be paid partly in one calendar (or dividend) year and partly
in another. In event of a change in the interest rate, dividend
payments may be computed at the new rate from the beginning
of the calendar or dividend year, producing different rates of 
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dividends in the same contract year, or may be maintained on
the same basis for the balance of the contract year.

Under the interest option where, as is usually the case, either
the contract provides for, or it is desired to pay, excess interest
with the first fractional payment, the most practical system
may appear to be to pay the same dividend rate with all payments
falling due in the same calendar or dividend year. Under
instalment settlements if dividends are paid during the first year
and dividends (and total payments) are equalized during con­
tract years, a revision of the amount of the periodical payment
is necessary if the interest rate is changed during the contract
year. This system involves the apparent objection that when
the rate is changed different contracts receive different effective
interest dividends during the same contract year, according
to the frequency of payment.

Where the contract is drawn so as to permit it, the more
logical basis would be to pay no dividends until the end of the
first contract year and, in the case of payments other than
annual, to spread the dividend over the payments of the ensuing
contract year. This procedure, as in the case of dividends
applied to reduce each instalment of the year’s premium on an
insurance policy, involves the practical objections (1) that
payments during the first year (other than annual) would differ
substantially from those in the second year and (2) that in the
event of a change in rate the company would apparently be
continuing payment at the former rate for nearly a year longer.

The calculation of the dividends in the case of the interest
option presents no difficulties. If the total rate payable, on an
annual basis, is i' (consisting of the guaranteed rate i plus excess
interest of (z' — z)) each total payment where interest is payable
nt times a year should be j'^/nt where /m) is the nominal rate
corresponding to z'. For practical purposes the “dividend”
may conveniently be taken as —(/m) — z*)  and the guaranteed
interest as i/m, without any material error.

In the case of instalment settlements (payments including
both principal and interest) dividends are normally on a decreas­
ing scale. This is apt to be unsatisfactory from a practical
point of view and sometimes leads to misunderstanding on the
part of the payee. Consequently it is sometimes suggested 
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that payments be equalized in somewhat the same manner as
has been described above for dividends on life annuities. Where
settlement is by an annuity certain this would be done by fixing
an equalized payment of a^/c£| where is at the guaranteed
rate and at a higher rate slightly lower than the full rate
currently payable. The same general principles and the same
necessity for periodical revision would apply to such a system
as have been discussed for life annuities.

Where the settlement involves an annuity certain plus a
deferred life annuity the equalization plan may be applied either
to the annuity certain only or to the entire annuity. Where,
as is usually the case, participation applies only to the payments
certain, excess interest during the period certain may be spread
over the guaranteed payments only or over the entire life of the
contract.

The calculation of excess interest on annuities certain is
discussed by Fassel in a paper1 to which reference should be
made. As a matter of convenience it is probably desirable to
equalize the dividend payments during each supplementary
contract year. One practical method where dividend payments
are to commence in the first year is to compute the amount of
excess interest for one year at rate (t' — i) on the mean amount
of principal outstanding during the supplementary contract
year, namely, 

where Pn-i is the amount of principal outstanding after payment
of the instalment due at the beginning of the nth year, Z(m) is
the amount of each guaranteed instalment and m denotes the
frequency of payment. The total excess interest is then con­
verted into the equivalent mthly dividend payment by dividing
by calculated at the effective rate i'.

1 R.A.I.A., XIV, 21.



CHAPTER VII

GROUP INSURANCE

The methods of surplus distribution used in connection with
group insurance are quite different from those applicable to
ordinary business. As a preliminary to a description of these
methods it is desirable first to review briefly the general basis
upon which the group business is conducted and to examine
some of the differences between group and ordinary insurance.

Premium and Reserve Basis—Sources of Surplus

Since 1919 group insurance has been written on the basis of the
T rate as required by the law of the State of New York. The T
rate for groups in standard occupational classifications is the net
premium on the basis of the AM(6) Table with per cent
interest loaded SI.70 per SI,000, plus per cent of the gross
premium. This is a minimum initial rate for both mutual
and stock companies.1 In mutual companies, under normal
conditions, dividends are paid at the end of the first and sub­
sequent years. In stock companies rate reductions take the
place of dividends and as rate reductions may be made retro­
active for one year there is very little effective difference between
the two systems so far as the policyholder is concerned, the
insurance being, in either case, in effect, participating.

There is, however, some difference from the company’s point
of view, the mutual company regarding the dividend mainly,
if not entirely, as a share of surplus earned during the year while
the stock company regards the rate reduction more in the nature
of a correction based not only on the surplus earned but on the
probabilities of the future. Thus, the methods used in com­
puting dividends and rate reductions are not necessarily the
same.

1 Mutual companies, for a few years, added from 5 to 7 per cent to the T
rate but since about 1926 both stock and mutual companies have used the
same rate.
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In considering the sources of surplus of the business as a whole
and as arising out of the premium assumptions there are, as in
ordinary insurance, three elements involved, namely, interest,
mortality and expense.

Interest. Group insurance is written on the one year renew­
able term plan. In some companies the reserve held is one-half
of the periodical net premium. In others the unearned premium
reserve is based on the actual premium due date. Frequently
the premium is payable monthly but in any case excess interest
on the reserve may be regarded as negligible insofar as it affects
dividends payable and no account is usually taken of interest
in the dividend formulas, the entire amount of excess interest
being thus carried to surplus and contributing a part of the neces­
sary contribution to the contingency fund.

Mortality. The New York insurance law1 requires the use
of the American Men Table of Mortality. Because of the fact
that a large proportion of the group business hitherto issued
included a substantial total and permanent disability benefit2
the AM(B) Table is not a suitable representation of standard
group claim experience in which are included claims by disability
as well as by death. On the other hand, the disability feature of
group insurance has been generally discontinued in recent years
so that the large volume of experience which has been accumu­
lated is likewise unsuitable for recent contracts. It will take
some time before the experience on group contracts without the
disability benefit will be adequate for rate calculations. In
general, the actual claim experience of contracts with the disa­
bility feature, including both death and disability claims, has
been below the mortality rate of the AM(5) Table at attained
ages up to 40 and over 60 but above that table between these
ages.

The Combined Group Mortality Experience shows mortality
ratios (by numbers of lives) for about 125 industrial groups
combined into five major occupational classifications of which
two (clerical and “ other non-hazardous”) are standard and the
others substandard.

1 Sec. 101-A, Par. 3.
’ The disability clause in group insurance provided for payment of the face

amount of insurance in instalments—not the. additional waiver and income
benefits as in ordinary policies.
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In the clerical classification the experience (including disa­
bility) has been about 80 per cent of the expected mortality by
the AM(5) Table. Individual groups may, however, show quite
different experience because of chance fluctuations or differences
in age distribution or because they are composed of different
classes of employees or because of differences in working condi­
tions. Mortality in the “ other non-hazardous ” class has been
close to the expected. Except in the clerical classification there
has therefore been little margin for dividends from mortality on
standard business.

Although there is no medical examination, mortality experi­
ence shows some evidence of selection in a tendency of the
mortality rate by attained age to increase with duration. This
increase is offset as in ordinary insurance by the decreasing
expense rate.

In connection with mortality experience account must be taken
(as shown later) of loss from excess mortality on conversions.
This loss appears in the experience of the ordinary business but
is, in effect, the cost of an additional benefit under the group
coverage which should be paid for out of the group premiums.
Mortality on insurance converted to ordinary plans on termina­
tion of employment is in the aggregate about 300 per cent of
the mortality on regularly issued business and in the first year
about 600 per cent. Cammack has shown1 that the capitalized
cost of excess mortality on conversions is about $50 per $1,000
of converted insurance. More recent experience indicates a
higher figure. The New York Insurance Department has
provided by ruling for a transfer in the Gain and Loss Exhibit
on this account of at least $40 per $1,000. Where conversion
losses are charged directly against premiums as an expense
the necessary charge is variously estimated at from 0.5 per cent
to as much as 3 per cent. The latter figure is, however, con­
sidered too high by most authorities and the best estimate appears
to approximate an average of 1 per cent.

Expense. The loading in the T rate is a decreasing percentage
of the gross premium as the premium increases. If the gross
premium is $10 the loading is 23per cent; if $15, it is nearly
18 per cent; if $20, it is 15 per cent. The average gross premium 

1 T.A.S.A., XXXIII, 347.
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on total group insurance in force is about $12 per $1,000 and the
average loading is over 20 per cent. This is substantially in
excess of the aggregate expense rate, thus leaving in the aggregate
a margin of loading over expenses which is available for con­
tingency fund, conversion loss and dividends.

The actual situation, however, is that while the loading in the
T rate is more than adequate for large or medium sized groups
it is insufficient for small groups. In group dividend or rate
reduction formulas a proper assessment of expenses based on the
size of the group is essential, because of the wide difference in
expense rates on different groups and because of the system
of distribution. As a basis for such an assessment, expenses
of the group department must be analyzed in such a way as to
furnish definite unit costs per group, per certificate or life
involved, per premium payment, per dollar of premium, and so
on, distinguishing new and renewal expense. Such a process is
outlined by Bjorn.1 These unit costs then furnish a means of
establishing an expense rate applicable to total premium and
depending on the size of the group, i.e., the number of lives, as
well as on the average amount of insurance per certificate. A
general verification of these factors may be obtained by recomput­
ing the aggregate group expenses on the basis of the unit costs.

Bjorn, D. S. Craig2 and Williamson3 give tabulations of
expense rates according to size computed in this way. The table
given by Williamson, which is based on a study of unit costs per
contract, per certificate and per dollar of premium, new and
renewal, in four companies, is reproduced below. It shows (as
do the other tabulations referred to) the average expenses, first
and renewal, spread over the first five years. Although it is
desirable to charge off initial expense as quickly as possible,
such expense may, because of the relatively high persistency
rate of group business, properly be equalized over that period
or even a longer period.

On the basis of these figures and assuming an average loading
of 20 per cent, groups of less than 100 lives do not provide their
own expenses unless the average amount of insurance per certifi­
cate is at least $2,000, while groups of over 200 lives are self-

> T.A.S.A., XXXI, 74.
’T.A.S.A., XXXI, 312.
«T.I.C.A., X, I, 627.
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Average Expenses as Percentage of Premiums—First Five Years

Number of
Lives in
Group

{Average Insurance per Life

$500 $1,000 $1,500 $2,000 $3,000

Under 50 76% 45% 33% 30% 25%
50-59 61 37 30 25 21
60-74 55 35 28 24 20
75-99 50 31 25 22 18

100-149 42 28 23 20 17
150-199 37 25 21 18 16

200 and over 32 22 19 16 14

supporting (so far as expense is concerned) if the average
insurance exceeds, in general, SI,000. The percentages do not
change materially when the number of lives exceeds 200 as is
shown by the chart given by Craig and referred to above. It
must be remembered in considering such figures that in the past
little margin has arisen in the aggregate from mortality profit,
so that provision for contingency fund and conversion losses as
well as expenses has had to be made largely from loading.

It is evident that variation of the expense charge by size
is essential in any equitable system of dividends so long as the T
rate is in use and also that in very small groups or in medium
sized groups -with very small average insurance per certificate
the T rate is actually insufficient so that excess expenses on
such groups must be charged against the excess loading of larger
groups.

System of Distribution—General Basis

In ordinary insurance the unit of selection is the individual
life. The plan of operation is based on the insurance of a suffi­
ciently large number of lives to secure an average mortality
experience and, generally speaking, the fund is accumulated as
a whole on the basis of the average rates of mortality, interest
and expense. Dividends are computed at a uniform rate on all
policies within the same classification. In particular, no distinc­
tion is made in the rate of dividend because of different amounts
of insurance although, in theory at least, such a distinction
could and should be made. The elements of the dividends
allotted to individual policies thus depend on average rates of 
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mortality, interest and expense based on the experience of the
whole company or of classes comprising large numbers of policies
or “units.”

The same general principles could be applied to group insur­
ance. The unit of selection is the group and the successful
operation of the plan depends on the insurance of a large number
of groups. It is not essential that all groups should show a
favorable mortality experience. The underlying insurance
principle is one of averaging whereby the additional cost from
the relatively unfavorable experience of some groups is offset
by favorable experience on others. It would not, however, be
suitable or practicable to distribute surplus or to compute rate
reductions on a uniform basis for all groups in the same general
classification. In some cases dividends were, however, for a
short time, allotted on the basis of a uniform percentage of the
premiums paid irrespective of size or claim experience, and, on a
purely mutual basis, there is much to be said for uniform divi­
dends particularly in the case of small or medium sized groups.
The practical difficulty is in regard to larger groups with favorable
experience. It is evident that from a practical point of view a
group is essentially different from a single individual policy
(which is apparently as good as any other individual policy of
the same class while it remains in force) since good or bad experi­
ence develops in regard to each group policy during its currency.

There is thus no necessity (because of lack of knowledge) of
permitting unprofitable groups to share equally in the divisible
surplus with profitable groups on a broad “insurance” basis.
From a practical standpoint, too, it is not considered equitable
to allot to a large group which has had a loss ratio of, say, 75
per cent, a mortality dividend based on a general loss ratio of
90 per cent. Nor is it considered practicable where, as we have
seen, the effective ratio of expenses to premiums varies so widely
according to size of group, to assess expenses at a uniform
rate to groups of all sizes even if that were theoretically defensible.

This is partly due to the fact that group insurance has been
and usually is sold with the understanding that the ultimate cost
will be based to a large extent on the individual experience of
the group.

These considerations have led to a recognition of the general
principle that the method of surplus distribution in group 
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insurance must take into account not only the experience of the
whole business or of the occupational or industrial classification
but also the experience of the individual group itself and that a
greater degree of recognition of the individual experience is
necessary in the case of large groups than small ones; also that
such recognition must extend both to the mortality experience
and to the expense rate. It is, of course, obvious that, whatever
system may be adopted of giving recognition to the experience
of individual groups, the premium income as a whole must pro­
vide for all claims and expenses (including a proper share of
the general overhead expense of the company) as well as for a
suitable contingency fund and that losses on bad groups must
therefore be paid for in part out of profits on good ones.

Group dividend and rate reduction formulas have therefore
developed along the line of experience rating. The process of
experience rating aims at determining individual risk rates
depending in whole or in part on the risk’s own experience.1
The theory is based on the idea that, among a number of indi­
vidual risks included in a single classification, there is a certain
degree of variation apart from the purely chance variations which
would, in any case, exist if all the risks were entirely homogeneous
and typical. The principle is applicable to group risks wherever
variations in the experience of the individual groups exist such as
may be considered characteristic of the individual risks rather
than of the class.

The theory of experience rating is discussed by Whitney2 and in
other papers in the Proceedings of the Casualty Actuarial Society;
also in a paper by Keffer,3 to all of which the student may refer.
The practical application of the theory to group insurance is in the
method of determining the weight or, as it is called, the “credi­
bility” to be assigned to the actual mortality experience of indi­
vidual groups. As we have seen it is not practical to charge each
group with mortality on the basis of the entire business or class
experience and it would be equally impractical to rate each group
on the basis of its own mortality experience. In the dividend or
rate reduction formula, therefore, the actual mortality experience
must be modified or weighted by a credibility factor which will 

1 Dorweiler, P.C.A.S., XXI, 2.
’ P.C.A.S., IV, 274.
’ T.A.S.A., XXX, 130.
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depend primarily on the total exposure or size of the group. In
addition to this modification there must also be a further adjust­
ment of the surplus on the experience basis in the form of a reduc­
tion factor to provide for accumulation of a contingency fund, for
losses in some groups and for conversion losses.

The general type of dividend formula (which, as we shall see
later, has many variations) may be expressed, for purposes of
illustration, in the form

a[S' + z(C - D)] (1)
where S' = the surplus of the group computed on the assump­

tion of mortality experience in accordance with that
of the whole industrial classification to which the
group belongs or (where there is insufficient expo­
sure by industries) of the entire group business, i.e.,
premiums less assessed expenses and “expected”
claims by class.

C = “expected” claims by class experience.
D = actual claims.
z — “credibility factor,” approaching (but not necessarily

reaching) unity as the size of the group increases.
a = a reduction factor to adjust total dividends to the

aggregate amount of divisible surplus.
If z — 1 (i.e., maximum credibility) formula (1) becomes

aS, where $ is the actual surplus, i.e., premiums less expenses and
actual claims, the dividend being then based entirely on the actual
experience. If z = 0 (zero credibility) the expression becomes aS'
and the actual mortality is assigned no weight. Zero credibility
may be frequent in practice where exposure is small; full credibility
is rarely given. The credibility factor is an important element in
the group dividend formula and is considered in more detail in the
following section.

Credibility Factor

The credibility factor z, the purpose of which is to give due
weight to the actual mortality experience, is properly a function
of the number of years of life exposed to risk both in the individual
group and in the entire experience. The determination of a scale
of values of z according to exposure involves theoretical considera­
tions which are discussed in the papers referred to above. Theo­



GROUP INSURANCE 113

retical formulas for computing z are, in general, not suitable for
practical application and in practice various approximate methods
have been used.

Keffer states that the form of z preferred for practical use is

s_ p-
Pn + k

where Pn is the total premium for the risk and k is a constant to be
determined by judgment and inspection. He also develops a
formula for the mean ratio of the true mortality rate to the average
rate which, when expressed in terms of amounts, is

__ (m + 1)A + D
T ~ (m + 1)A + C W

where A is the average amount of insurance on each life, C and D
are the expected and actual claims as before and m is a constant.
The relation between formula (3) and formula (2) may be shown
by substituting C, i.e., the expected claims (which are approxi­
mately the total net premiums) for Pn and (m + 1)A for k in
formula (2), which then becomes

C
Z C + (m + 1)A

The formula for the adjustment of death claims to the experience
basis is then

c + C + („C+1M<b - - 'c
where r has the value shown in formula (3).

Another method of computing the values of z is based on the
probable deviation of the ratio of actual to expected claims.1 In
one company this method has been used, the value of z being the
probability that the actual claims will be within a certain per­
centage of those expected.

Glenn2 gives a simple formula which he states is commonly used
in certain forms of casualty insurance and which may be applicable
to group insurance where the class mortality is given full credi­
bility. This formula, which is based on the fact that the accuracy

1 See Medical Imp. Study, 1929, p. 12.
’ T.A.S.A., XXX, 599.
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of an average increases as the square root of the number of observa­
tions, is

z = cy/~n (4)
where c is a constant the value of which is determined by inserting
in the formula the value of n entitled to full credibility, for which
z = 1. For example, if one million life years’ exposure is required
for 100 per cent credibility (i.e., z = 1) the value of c is 0.001. On
this basis the values of z for other exposures would be as shown in
the table given below. In order to illustrate the values which may
be assigned to z two other specimen scales are added. All these
figures are, of course, purely illustrative and are not given as an
indication of the actual degree of credibility which should be
adopted.

Illustrative Values of z

Exposure in
Life Years,

n
0.001 y/n
(on mean
amount)

Scale A Scale B

500 and under 1,000 0 027 0.075 0.000
1,000 and under 2,500 0.042 0.125 0.000
2,500 and under 5,000 0.061 0.175 0.050
5,000 and under 10,000 0.087 0.250 0.100

10,000 and under 25,000 0.132 0.400 0.150
25,000 and under 50,000 0.194 0.600 0.200
50,000 and under 100,000 0.274 0.850 0.300

100,000 and under 200,000 0.387 1.000 0.400
etc.

850,000 and under 1,000,000 0.962 1.000 0.950

In practice a considerably lower basis of exposure required for
maximum credibility than any of the scales shown seems to be
not uncommon and in some cases the exposure for maximum
credibility may be as low as 5,000 life years or even lower. The
maximum credibility allowed is, however, not necessarily 100 per
cent for any exposure. In rate reduction calculations the trend
seems to be to require a substantial exposure before allowing any
credibility to past experience. A point to bear in mind is that
when a relatively low maximum credibility factor is used, a higher
charge must be made against the groups with good experience to
provide for the unegative asset shares” of the groups with poor
mortality. The selection of a suitable scale of credibility factors is
thus a practical as well as a theoretical problem and one upon
which, in practice, there is considerable difference of opinion.
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It will be noted that the application of a credibility factor to the
mortality experience in the manner indicated by formula (1) is
equivalent to applying a weighting factor to the actual claims and
the complementary weighting factor to the expected claims, i.e.,

Adjusted claims = zD + (1 — z)C.
An important point in the practical application of the z factor

is that in computing dividends and rate reductions all elements
entering into the calculation are computed on the basis of total
exposure from issue, i.e., total premiums, claims and expenses,
the current dividend being obtained by deducting from the total
surplus so obtained all dividends previously allotted. The weight
assigned to actual experience in each group thus increases with
duration. One result of this is that where a liberal scale of credi­
bility is adopted the credibility from total exposure in smaller
groups may result in too great fluctuations for later individual
years, in which case some further adjustment may be required.

Reduction Factor
The reduction factor, denoted by a in formula (1), is required

to provide for necessary charges against the business as a whole as
distinguished from the specific charges for claims and expenses
applicable to individual groups and also to control the aggregate
amount of surplus distributed. In practice the reduction factor
may be graded by size of group, increasing (i.e., rate of reduction
diminishing) as the size of the group increases, with the same
general object, as in the credibility factor, of making dividends
correspond more nearly to the actual accumulated surplus in the
case of large groups.

The principal things to be considered in determining the reduc­
tion factor in addition to conversion losses, already discussed, are
(1) losses on groups where the guaranteed rate has been insuffi­
cient; and (2) provision for a contingency fund.

Losses. A dividend formula of the general type described may
produce negative dividends due to unfavorable experience. These
are, of course, uncollectible and the positive dividends must be
reduced to a corresponding extent. In the case of rate reductions
it is necessary to take account of future unfavorable experience on
cases where an insufficient rate cannot be increased because of a
rate guarantee.1

1 In some companies premium rates are guaranteed for the first five years.
In two large companies the rate guarantee is limited to one year.
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Contingency Fund. Provision for a contingency reserve may be
made in the case of participating policies as here suggested by
means of a reduction factor applied either to the calculated surplus
or to the total premium. In calculating rate reductions provision
is generally made by a direct charge against the premium as illus­
trated later. Another method provides for an increase in the
renewal expense charge for all policies, with a greater charge in the
case of groups showing a loss.1

It is generally considered that a contingency fund of at least
50 per cent of one year’s premium should be aimed at. William­
son indicates that, in the absence of any other special provision for
epidemics or other catastrophes, the figure should be nearer 100 per
cent. The influenza epidemic of 1918 caused an increase of 60 per
cent in group mortality and, on this basis, assuming that such an
epidemic may occur about every thirty years, an annual charge of
2 per cent of net premiums would be necessary for epidemics alone.
Besides the epidemic and catastrophe hazard the contingency fund
must provide for other mortality fluctuations including such as
might arise from the changing conditions of industry. Probably
an annual charge of from 3 to 5 per cent of premiums would not be
excessive. General opinion at present, however, is that an annual
charge of 2 per cent of each year’s premium with a total objective
of 50 per cent of one year’s premium is a reasonable provision for
contingencies.

Examples of Dividend and Rate Reduction Formulas

Dividend Formulas. In practice, dividend formulas, although
in general based on the principles indicated above, vary widely in
detail. Most companies have made many changes and modifica­
tions in their dividend methods. The following formula2 (sub­
sequently modified, as described below) was one of the earliest to
be used for dividend calculations.

Current dividend = a[S' 4- z(S — S')] “ total previous
dividends (5)

where S' — total earned premiums on individual group since
issue, multiplied by the ratio of the total divisible

> See T.A.S.A., XXX, 604.
* See P.C.A.S., VIII, 308. The notation has been changed to correspond

with that adopted above.
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surplus to the total group premiums (calendar year
basis);1

5 = actual “surplus” of individual group, i.e., total
earned premiums less total actual claims and assessed
expenses;

and a and z have the meanings already indicated.
In describing this formula Bassford points out that in comput­

ing S' (surplus on basis of experience of whole business or class)
the use of the experience of the industrial classification rather
than that of the whole group business would be more correct,
because more homogeneous, but may be impracticable because
of insufficient experience by industries.

A modification of formula (5) is arrived at as follows: Denoting
accumulated actual and expected claims (i.e., total since issue)
by D and C respectively and total premiums and expenses by
P and E, we have:

S = P — E — D

and, if we assume that S' = P — E — C (as in definition on
page 112) formula (5) may be written, (omitting deduction
of previous dividends)

a[S + (D - O - z(D - Q]
= a[5+ (1 - z)(D - O] (6)
= a(P-E-x) (7)

where x = C 4- z(D — C). This is the formula described by
Benjamin.2

In this form it is not necessary to compute the “ expected
surplus” (i.e., S') as well as the actual surplus on each group
as in formula (5).

In another method used in practice the distinguishing feature
is the accumulation of a surplus account on a definite basis for
each group policy, the “reduction factor” being expressed as a
“contribution to surplus account.” Acquisition expenses are,
in the first place, charged against the surplus account so that
the initial “surplus” is negative. The surplus account is 

1 It will be noted that this definition of “expected surplus” is not quite
the same as that on p. 112.

’ T.A.S.A., XXX, 601.
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charged with “adjusted claims,” expenses and dividends and
is credited with premiums and interest. A credit or charge
is made as necessary to distribute to the surplus account of
each continuing group its share of the aggregate net profit or
loss on terminating groups. The contributions to surplus account
deducted in the dividend formula consist of (1) the amount
required to amortize the initial expense charge and (2) an amount
to build up a contingent surplus. The latter amount depends
on (a) the size of the policy; (b) the absolute amount of surplus
existing at the beginning of the policy year, a reduction being
made in the amount of the contribution in the case of a positive
surplus and an addition in the case of a negative surplus; and
(c) the difference between the claim charge in the dividend for­
mula and the “adjusted claims” charged in the surplus account.
The aggregate of the “adjusted claims” for all groups equals
the aggregate actual claims for each year, the adjustments being
made so as to reduce fluctuations of claims in individual groups
from a weighted average.

The basic assumption underlying this process is that the pre­
mium rate under each policy is adequate to cover, over a long
period of years, both expenses and claims under that policy with
substantially the same ratio of claims to premiums regardless
of size or class. The dividend formula used is of the same general
type as above described, i.e., the dividend is the excess of the
premium over (1) assessed expenses based on size of policy;
(2) the “adjusted claims” described above; and (3) a reduction
factor—expressed in this case as “contribution to surplus.” It
will be noted that the second item, “adjusted claims,” appears
also in the “contribution to surplus,” these two amounts can­
celling in the dividend formula, leaving as the net claim charge
the reported claims modified by a credibility factor based upon
the accumulated past experience of the group. Provision for
excess mortality under conversions is included with reported
claims.

As an example of a different procedure the following description
is given of a method which is based on the principle that groups
of the same size (number of lives) should contribute the same
proportion of premiums toward creating a contingency fund of a
definite percentage of the premium. By this method the divi­
dend payable is the sum of (1) a basic dividend depending on the 



GROUP INSURANCE 119

actual surplus of the group and (2) a percentage dividend depend­
ing on the size of the group, each weighted as described below.

The basic dividend, expressed as a percentage of the total
surplus, is the amount which can be returned after deducting
from the average rate of surplus earnings for the whole duration
of the group, i.e., S/P, the contribution necessary to create the
desired contingency fund according to the size of the group.

The percentage dividend is a low minimum percentage of the
annual premium (say 3 to 5 per cent), the percentage increasing
with duration, plus an additional 1 per cent for each $100,000
(say) of total insurance in the group, up to a stated maximum.

The weighting factor used for the basic dividend is 1 per cent
for each m total life years of exposure and, for the percentage
dividend, the complementary factor. The formula for the
annual dividend on this basis may be expressed as

zdS + (1 - «)(p + n - 1 + f00A00(j)0-01P"

where z = 0.01/m times total life years exposure (z > 1).
d = rate of annual basic dividend applicable to total actual

surplus and depending on average surplus earnings
(S/P) and size of group.

5 = total actual surplus earnings of the group.
p = minimum percentage in upercentage dividend.”
n = duration.
A = total insurance in force in the group.
Pn = total annual premium of the group.

The foregoing formula as actually applied in practice is subject
to various modifications which are of a practical character and
not essential to the general basis. Additional factors may be
introduced into any of the formulas described above such as
(1) to allow for different age distribution in otherwise similar
groups or (2) to allow for differences in mortality experience due
to different formulas of insurance. In one case the latter
adjustment is made by introducing a multiplier of the form

1
2 1 +

average insurance per life
maximum insurance per life,

Frequently no dividends are paid under very small groups
(because of the heavier expense rate) and sometimes modifications 
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of the dividend according to formula are made where the dividend
would exceed the current year’s surplus earnings. No general
rules can be given as to such modifications which are partly
arbitrary and usually on a quite complicated basis.

Rate Reductions. The elements entering into the calculation
of a rate reduction are, of course, the same as in the calculation
of a dividend. As already indicated, however, there should be
less emphasis on past experience and more on probable future
experience. Consequently, in rate reduction formulas there
should be a requirement of a substantial total exposure before
the actual experience is given any credibility.

In the formula given by Bjorn1 the reduction is based on the
total premiums and earnings since issue and the rate of reduction
obtained is therefore the average rate which could have been
granted for the whole period. The formula does not differ in
principle from the dividend formulas already described. The
adjusted surplus used (after five years) in determining the ratio
of reduction may be expressed, in the notation used above, as

(P - E - r\D - r2C - aP)
where C is the expected mortality based on the experience of the
industry taken as s X total net premiums, s being the ratio of
the actual mortality of the industrial classification to the expected
by the premium basis [AM(5) Table]. No information is given
as to the basis of the weighting factors ri and r2 (corresponding
to the z factor) but the degree of credibility indicated (namely
100 per cent for an exposure of 1,000 life years) is extreme.

A different method, more characteristic of rate reduction as
distinguished from dividend calculation, may be indicated in a
very general way as shown on page 121.

In this example it is seen that the major part of the rate credit
comes from class experience rather than from case experience.

Group Annuities

The general principles of surplus distribution applied to group
life insurance may also be applied to group annuities, whether
issued on the usual single premium deferred annuity basis or on
a straight accumulation plan. This would imply the calculation

» See T.A.S.A., XXXI, 79.
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

Average premium of group (T rate) provides, on
premium basis (say)
(“Expense” includes 5% for contingency reserve
and conversion loss allowance)
If the total group mortality is below that ex­
pected by the AM(6) Table preliminary allocation
of the premium between mortality and expense
may be modified to (say)
On the basis of expense analysis, the actual per­
centage of premium required for expenses (accord­
ing to size of group) is (say) 17% plus 5% for con­
tingency reserve, etc. [as in (1)] a total of 22%,
permitting an adjustment of
Mortality of the particular industrial classification
being lower than total group mortality allows
adjustment of (say)

The “Expected” requirements of the group (as a
percentage of the premium payable) are therefore

(Some other adjustments are omitted for
simplicity)

The actual rates of expense (including contingency
reserve and conversion loss allowances) and of
mortality (total experience) have been

Rale adjustment (per cent of premium) is cal­
culated as the sum of

(a) Difference between total requirements per
line (5) and 100 per cent

(6) Difference between expected (class) mor­
tality and actual mortality, multiplied by
credibility factor (according to size), i.e.,
(70-60) X (say) 0.10

Percentage of
Premium Required

For
Expense

For
Mortality

20 80

25 75

-3

-5

22 70

22 60

8% of premium

1% of premium

9% of premium

of the actual surplus on each group annuity contract by accumu­
lating all receipts and payments, interest being, of course, in this
case, a necessary part of the calculation and expenses being
carefully assessed. Such an accumulation may most conven­
iently be made on a calendar year basis because of the necessity
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of including reserves and interest. After making provision for
a contingency fund the balance of surplus would (if annuities
are on the deferred annuity basis) be multiplied by a credibility
factor based on size and duration, in order to obtain the dividend
payable.

A contingency fund is required (1) to provide for possible
reduction in interest earnings below those assumed; (2) to provide
for mortality fluctuations in smaller groups1; (3) to provide for
extreme fluctuations in cases where a few employees are covered
for large amounts of annuity.

In practice the question of dividends on group annuities has,
so far, been largely an academic one. The bases upon which
group annuities have been issued in the past have, for the most
part, not been such as to yield surplus for dividends in view of
improved mortality, increased expense and reduced interest
earnings. This applies particularly to smaller groups in which
the expense ratios are relatively high and also to larger groups on
the accumulative plan where expenses are assessed against inter­
est earnings.

1 See T.A.S.A., XXXIV, 240.



CHAPTER VIII

INDUSTRIAL INSURANCE
In view of the very large number of policies, the small amounts

involved, the class of persons insured and the debit system of
accounting it is essential that the system of distributing surplus
on industrial insurance be simple, i.e., easily applied and easily
understood, and economical of administration. Equity, in a
broad sense, is a primary consideration, but in industrial insur­
ance, even more than in ordinary, the degree of theoretical
equity obtainable is limited by expense and other practical
considerations.

Simplicity and economy are secured (1) by the adoption of a
uniform method of allotting surplus, all dividend options being
eliminated; (2) by the use of a simple formula which recognizes
duration and, to some extent and under certain methods, also the
plan of insurance, but not generally the age; (3) in some cases, by
allotting dividends as of a fixed date to all policies within the
classification affected in force on that date without reference to
the policy anniversary.

Equity might be secured in a broad way by basing dividend
scales, so far as possible, on financial analyses or asset share
computations by year of issue and, perhaps, plan. Although
individual dividends are small the aggregate amounts are very
great and the general plan of distribution should therefore be
capable of some theoretical justification.

A somewrhat more conservative dividend practice has grown up
in respect to industrial insurance than that followed by most
companies on ordinary insurance. Industrial dividends are not
usually paid until the surplus accumulations have been sufficient
to wipe out the initial expense, i.e., not earlier than the end of
the third year and in some cases not until the end of the fourth
or fifth year.

Until the mutualization of two of the large American indus­
trial companies about 1915 most industrial policies were non­
participating but in some cases dividends, or “bonuses,” were

123
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paid on these policies. In other cases the policies provided for
deferred participation. Of the stock companies issuing industrial
insurance the smaller companies in the United States do not, as a
rule, pay dividends but some of the larger United States com­
panies, and companies in Canada and also in Great Britain, either
provide for participation in their policies or allow dividends under
a voluntary “profit-sharing” plan.

Since 1915 the law in New York1 has required annual distribu­
tion of surplus on industrial as well as ordinary participating
policies with the provision that “in the case of industrial policies
the share of surplus so apportioned shall be payable annually in
such manner as may be determined by the company with the
approval of the Superintendent of Insurance.” The law of
Massachusetts2 specifies that “on policies of industrial insurance
on which premiums are payable weekly the annual surplus dis­
tribution shall begin not later than the end of the fifth policy year
and be applied to the payment of any premiums or, at the option
of the holder of the policy, be made in cash. . . . ” In Mas­
sachusetts, therefore, domestic companies cannot allot surplus
on industrial policies (weekly premium) in the form of additional
insurance as may be done elsewhere. It may be noted that the
definition of industrial insurance in the New York law includes
policies with premiums payable monthly where the amount of
insurance is less than SI,000 and the policy is issued specifically
as an industrial policy.

In Canada annual distribution of surplus is not required either
for ordinary or industrial business and in the case of at least one
large company dividends on industrial business are declared
quinquennially.

Methods of Distribution -
In each company there is, as indicated above, one main uniform

system applied to all policies which do not specifically provide for
some other system. In addition to the regular dividend under
the uniform plan there are, sometimes, additional allotments
made for special reasons or under special conditions.

There are two main plans for the regular annual dividend
system, namely, (1) premium credits and (2) paid-up additions. 

1 N. Y. Ins. Law, Sec. 83.
1 Chapter 175, Sec. 140.
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Of the three largest United States companies writing industrial
business, one uses the premium credit system, another the paid-up
additions system, while the third company uses the premium
credit system for weekly premium business and the paid-up addi­
tions system for monthly premium business. Additional, i.e.,
supplementary, allotments are chiefly in the form of (1) mortuary
and maturity dividends, which are additional dividends payable
at the time of settlement of the policy, and (2) “equalization”
dividends, which represent adjustments of the amounts of insur­
ance on policies issued on an older and higher premium schedule
to the larger amounts based on current, or more recent, rates.
Other forms of surplus distribution are referred to below.

Premium Credits. On this plan the dividend consists of a
credit of a specified number of weeks' premiums, the number
depending only on the year of issue (increasing with duration).
The same number of weeks' credit applies to all plans and to all
ages at issue in the same year. This plan is not applied to policies
with monthly premiums because multiples of the (larger) monthly
premiums do not furnish a sufficiently flexible basis for surplus
distribution.1 For these the dividend addition plan has been
considered more suitable.

One company formerly allotted dividends as a uniform number
of weeks' premium credits irrespective of duration but in all cases
such credits are now graded on an increasing scale according to
duration. As a practical simplification the scale of credits is, in
one case, made uniform for five year duration intervals.

The scale of premium credits might be determined by a form of
contribution formula under which the surplus is calculated by
years of issue and, perhaps, plan, on the basis of average age.
Such calculations could take into account profits from mortality,
loading and interest. Mortality profit might be expressed as a
percentage of the cost of insurance on the basis of the Standard
Industrial Table according to the company's experience and
expenses as a uniform percentage of the premium. Specimen
dividends may thus be calculated for different durations and,
perhaps, plans. The variation of scale by plan arrived at by any
reasonably practical basis of computation will probably not be
very great and as a practical matter the same scale is necessarily 

1 See Report of N. Y. Ins. Dept., Part II, 1932, p. 198.



126 DISTRIBUTION OF SURPLUS

applied to all plans. This is further justified by the fact that the
number of different plans is limited so that, on the whole, sub­
stantial justice is done, which is all that can be attempted.

While some variation with age would naturally appear if
calculations were made by age as well as by plan and duration,
it would be impossible in practice to vary the scale by age. Any
such attempt would lead to greatly increased expense and to
numerous errors in the crediting of dividends by agents in the
field. The number of weeks’ credit usually ranges from four
or more weeks at the minimum duration entitled to dividend
to a maximum of twenty-six weeks for all policies over a certain
number of years in force.

The advantages usually claimed for the premium-credit system
are:

(1) It is popular with policyholders and agents.
(2) It gives an immediate and apparent benefit which can be

appreciated by the policyholder.
(3) It results in a progressively decreasing cost if the dividend

scale so provides and if the same dividend scale is continued.
(4) It very frequently prevents lapse and aids in securing rein­

statement of lapsed policies; this is of particular importance
during times of depression.

(5) It relieves the agents of the work of collecting the premiums
credited.

(6) The insured, in appropriate cases, may use the credits for
the purpose of taking out additional weekly premium
insurance, thus obtaining more immediate protection than
he would have under a dividend addition plan.

It will be noted that the advantages of the premium credit plan
are largely, if not entirely, practical. The plan has certain dis­
advantages, some of which are as follows:

(1) The system is not very flexible. For example, it is imprac­
ticable to differentiate according to plan.

(2) The system is relatively expensive to operate requiring
much additional bookkeeping and clerical help. The com­
pany must see that the policyholder is not overlooked and
gets the credit to which he is entitled. This requires the
maintenance of a force of field inspectors.



INDUSTRIAL INSURANCE 127

(3) The amounts of dividends in most cases are small.
(4) A decrease in the dividend scale is more evident under this

plan and more likely to be noticed and felt by the policy-
holders. However, by declaring the same number of
weeks without any increase for duration, a moderate
reduction can be accomplished without causing any
serious dissatisfaction.

Paid-up Additions. Under this system dividends are declared
as a percentage addition to the face amount of insurance. The
percentage increases with duration, and different scales of per­
centages may be applicable to broad groups of plans. For
example, in one case, one scale of percentages applies to Whole
Life, Twenty Payment Life and long-term Endowments and a
second scale (about 1 per cent lower at each duration) to other
endowment policies. The percentages can be varied by plan
without difficulty.

Dividend additions (like premium credits) take effect generally
on a stated date, but sometimes on policy anniversaries. A
dividend certificate is issued to each policyholder. This certifi­
cate does not show the actual addition made to the individual
policy, but does illustrate the percentage addition for the current
year and the total percentage addition standing to the credit of
each policy according to plan and year of issue.

The equity of a scale of dividend additions may be checked by
computing true gross premiums on the experience bases of inter­
est, mortality and expense assuming a continuation of the pro­
posed scale of additions. If the proposed scale is reasonably
equitable the results should approximately reproduce the pre­
miums charged. Such calculations may indicate a sufficiently
close agreement by ages to justify a uniform scale for all ages on
the same plan (i.e., with due allowance for the practical require­
ments of any dividend plan for industrial insurance) but show
more variation between plans. A rough division by plans, as
indicated above, is therefore made.

The arguments advanced in favor of paid-up additions may be
summarized as follows:

(1) A greater degree of flexibility and, perhaps, of equity is
obtainable. This is the most important advantage of the
plan. The scale of percentages can be graded with any
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desired degree of accuracy and, if desired, may be varied
according to plan of insurance in order to give effect to
different surplus earning rates.

(2) The method is simpler and less expensive in operation, the
only expense being the valuation of the dividend additions
plus the trifling cost of the printed certificates.

(3) Since dividend additions are usually computed on a con­
servative basis they are themselves a source of substantial
surplus earnings, particularly when interest rates are high.
Dividend additions are not on a participating basis
but surplus earned thereon provides a fund for further
dividends.

(4) The dividend as additional insurance at a low rate is a
more substantial benefit in dollars and cents than a few
weeks’ premium credit, and produces an increase in cash
and other non-forfeiture values.

(5) A reduction in scale is not noticed or felt by the policy-
holder to the same extent as under the premium credit
system.

(6) The dividend provides an additional sum to the beneficiary
when most needed, as well as increased cash value to the
insured in case of emergency.

Disadvantages of paid-up additions are:

(1) The benefit is not so apparent as a premium credit. The
policyholder may receive the impression that he is not
getting any dividends.

(2) The system may tend to encourage surrender because of
the increase in cash values by additions.

(3) The insured does not receive any cash return until sur­
render or maturity.

As between the two main dividend systems, the balance of
advantage, from the company’s point of view at least, would
seem to lie with the paid-up addition plan because of the greater
flexibility attainable and the greater economy and simplicity of
application. The practical advantages of the premium credit
system from the standpoint of the policyholder and the agent,
and, to some extent also, the company, are, however, very
considerable.
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Mortuary and Maturity Dividends. These are additional
dividends payable only at death or upon maturity (either as an
endowment or, in some cases, upon occurrence of disability)
and represent either a supplementary allotment of profit or a
return of a portion of the contingency reserve. The dividend is
usually a uniform percentage of the face amount of insurance,
the percentage depending only on the year of issue. In at least
one case these additional dividends are paid on claims at all
durations at which regular dividends are payable and not only
on policies of a certain minimum duration as is sometimes the
case in ordinary insurance where such dividends are definitely
a share of the contingency reserve. They are also sometimes
paid on claims under (non-participating) reduced paid-up or
extended term insurance although in one company such payments
are apparently limited to claims occurring within one year of
lapse.

In Great Britain the system of mortuary and maturity divi­
dends has been adopted by one or two companies as the main
plan of distribution. On this basis (in the absence of any other
supplementary form of participation) the only policies which
receive dividends would be those which become claims or mature
and in the opinion of some this is the most satisfactory system
of distribution for industrial policies. It has the great advantage
that very much larger amounts are paid on claims since only
policies which remain in force receive dividends. The cost of
administration, also, would be exceedingly low and possibly a
trifle lower even than under the paid-up additions system.

Similar to the regular mortuary dividends are the one year
term additions which have been, or are being, paid in certain
cases. Such additions are, of course, very much greater than
regular paid-up additions.

Equalization Dividends. These dividends are also supple­
mentary to the regular system and are applicable to policies
issued in past years with lower benefits than those under current
policies. Equalization dividends may be, and usually are, paid
as a special form of maturity or mortuary dividend, i.e., only upon
settlement, but are sometimes also allotted as a dividend addition
prior to maturity. They usually consist of an increase of the face
amount of insurance to the amount provided by the same pre­
mium on the basis of the current schedule of premiums.
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Where a reduction of premium schedule takes place it may be
advisable to grant an increase of insurance or “ equalization
dividend ” at least to all recent issues in order to prevent whole­
sale lapse followed by replacement on the new basis. This
has been done frequently in England according to Spratling.1

An equalization dividend gives an adjustment which implies
that conditions throughout the duration of the policy have been
as good as they have been in recent years whereas presumably
the experience has improved gradually. Moreover, the relative
surplus for different ages at issue is probably quite different.
These objections are, however, unimportant and from a practical
standpoint such an adjustment is simple and readily understood
and appreciated by policyholders.

Where equalization dividends have been allotted to continuing
policies, regular or other dividends allotted thereafter would be
based on the increased amount of insurance so that in effect the
equalization dividends are on a participating basis. They are,
in fact, a definite adjustment of the amount of insurance rather
than a paid-up dividend addition.

Limitation of Premiums. Another form of supplementary
allotment of surplus consists in making the premiums under life
policies cease at a stated age. This may be done only in the
case of policies which reach the stated age, or surplus may be
applied to limit future premiums on all policies subject to a
minimum total duration. For some time practically all whole
life industrial policies issued in America have been written with
provision for cessation of premiums at 70 or 75 and in some cases
all policies previously issued and providing for life premiums have
now been made automatically paid up at the limiting age so that
this method of distribution is no longer of importance.

Maturity as Endowment. An extension of the idea of limiting
premiums is a provision in the dividend schedule that all policies
or all of a certain minimum duration reaching (say) age 80
during the current calendar year shall be paid in full as endow­
ments.

Special Benefits. The inclusion in industrial policies (or the
addition to existing policies as a special “concession”) of a
provision for additional benefits in event of total and permanent

* IV, 234. 
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disability or in event of death by accident, without any specific
premium charge therefor, constitutes, in effect, a form of surplus
distribution.

Because of the nature and amount of the insurance such
“special benefits” are necessarily on a different basis from those
included in ordinary policies. The disability benefit is payable
only in event of the type of disablement usually described in
ordinary policies as a “specified” disability, i.e., loss of sight of
both eyes, etc. The benefit may be waiver of premium or imme­
diate payment of one-half or the whole amount of insurance and,
in addition, endorsement of the policy as fully paid up for the
full amount or for the balance of the sum insured. Disability
income benefits would, of course, be impractical in industrial
policies. The “double indemnity” benefit, when granted, is very
similar to that in ordinary policies except that where death occurs
while the insured is engaged in certain occupations including
unusual hazards, the additional amount payable may be reduced
by one-half.

The free nursing or other health service furnished to their
industrial policyholders by certain companies may also be
regarded as a form of surplus distribution.





SUPPLEMENTARY NOTE ON THE PRACTICAL
DETERMINATION OF THE DIVIDEND FORMULA

By Edward W. Marshall

The subject of Distribution of Surplus admits of a considerable
difference of opinion at many points, as Mr. Maclean has indi­
cated in the preceding pages. Thus various approaches to
the subject are possible and the following discussion is presented
in order that certain points of view may be brought out in more
detail.

As a preliminary, let us assume that the total amount of
surplus available for distribution has been determined according
to the principles laid down in Chapters I and II. It then
remains to develop a dividend formula which will result in a
total distribution approximately equal to that contemplated.
Just how shall the factors in the formula be determined?

Some Disadvantages of the Usual Approach to the
Contribution Dividend Formula

The usual approach to the three-factor dividend formula
described in Chapter III possesses certain disadvantages, as
follows:

(1) As the mortality and expense factors usually employed
do not follow actual policy year experience, there is no
assurance that the resulting dividends are in reasonable
accordance with those actually earned. A further check
by asset shares and a revision of the formula are usually
needed if realistic dividends are to be obtained.

(2) There is an unduly wide latitude possible for determining
the dividend factors from a given experience, indicating
the practical advantage of a more controlled approach.

(3) Equity between persisting and withdrawing policyholders
is not a primary prerequisite and is not automatically
maintained by the formula.
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As these disadvantages are both important and fundamental
they will be discussed in some detail.

Obscure Mortality and Expense Factors

As a rule, under the three-factor contribution formula in
widespread use, the mortality, expense and surrender gain or
loss factors are not separately applied on a select basis, but to
a degree are merged and determined according to an ultimate or
semi-aggregate basis largely developed by custom or con­
venience as follows:

Mortality Factor. The mortality factor usually is supposed
to reflect the excess of the tabular over actual ultimate mor­
tality by attained age and is frequently expressed in the dividend
formula as &<7x+n-i(l —nyx) where k varies by attained age. The
remainder of the mortality gains, namely, the excess of ultimate
mortality over select mortality, is used to offset initial expense
and thus distributed indirectly in accordance with the method
used to assess expenses. Whether the plan even approximately
returns these select mortality gains to the policies contributing
them seems obscure.

Furthermore, the boundary line between select and ultimate
mortality is often not clear-cut. As is well known, under
modern experience the mortality rate for a given attained age
frequently continues to increase by duration even after fifteen
policy years. The choice of an ultimate mortality rate thus
involves a considerable latitude for discretion. Also the proper
determination of the mortality gains due to medical selection
requires some discretion so that the resulting amount of credit
against expenses is subject to variation according to the individual
viewpoint. Thus the determination of the mortality factor is
by no means as simple as might be expected.

Expense Factor. The amount of expenses to be allocated
is supposed to be found by subtracting from the appropriate total
expenses the gains from surrenders and the aforesaid gains from
excess of ultimate over select mortality. The allocation of the
resulting net expenses through any of the orthodox formulas of
expense charge now used under the contribution formula seems
rather empirical.

For example, the actuary has to decide whether to assess
the net expenses in proportion to gross premium or net premium, 
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loading or constant, or percentage of premium for given plan plus
another percentage of ordinary life premium, etc. The size of the
percentages or constants and whether or not they vary by dura­
tion also have to be decided. If it is desired that expense charges
should reflect to some extent the average size of the policy for
various plans, ages and years of issue, how should this be accom­
plished? Obviously there can be a wide variation in the resulting
dividend according to the formula for expense charge employed,
and unfortunately there is no clear-cut scientific approach to
enable the student to decide which formula is most equitable.

As a result of these wide areas for personal judgment, the
student is likely to be somewhat at a loss to know just what
would be an equitable dividend from mortality and loading.
The landmarks are very empirical. In place of homogeneous
factors based on select mortality, expense and surrender gain or
loss, there are substituted heterogeneous factors which (unless
controlled through asset share or analogous studies) may easily
produce dividends by plan, ages at issue and duration greatly
different from those which are actually earned.

In Appendix B there are shown the 1936 dividend formulas
of twenty-four representative companies. It will be seen that
there is a very wide variation in both the mortality and loading
factors. One of the tendencies in recent years has been for the
loading factor to become more complicated, indicating that the
dividend problem is not so simple as might be supposed from a
casual inspection of the expense charge formulas often suggested
in descriptions of the three-factor contribution formula.

Equity between Persisting and Withdrawing
Policyholders

The recent heavy voluntary withdrawals which reached a
maximum in the years 1932-1933 impressed many company
executives with the belief that it is both unsound and unwise i
to pay unearned dividends or surrender values to withdrawing
policyholders. As a result many companies have reduced their
surrender values and either eliminated the dividend at the end
of the first policy year or made it conditional upon the payment
of the second year’s premium.

In order to maintain equity between persisting and with­
drawing policyholders, the cash values and dividends must be



136 DISTRIBUTION OF SURPLUS

determined in such a way that the withdrawing policyholder
receives no more than the asset share of his policy on a realistic
basis. Otherwise he is being favored and the persisting policy-
holder discriminated against.

In the usual approach to the three-factor contribution formula,
the principle used is practically equivalent to deducting the
present value of all select mortality gains from initial expenses
and assessing the balance (less surrender gains) as expense
on an aggregate basis. This principle is not unreasonable if
surrender values are consistently low. In many cases, however,
the net effect now is that on surrendered policies select mortality
gains beyond the date of surrender, which thus will never be
realized on such policies, have been anticipated to offset initial
expenses already incurred—a rather questionable procedure
which penalizes the persisting policyholders.

Inasmuch as the three-factor contribution formula as usually
employed does not reflect the incidence of mortality and expense
according to duration, this lack of equity between persisting
and withdrawing policyholders cannot be detected from the
formula itself, but only through asset share or analogous studies.

At times the relation of dividends and cash surrender values
on new and old policies in some companies has been such as
to encourage the replacement of old insurance by new insurance,
Im unsatisfactory and unsound situation. Obviously, if the
acquisition expenses of the new and old policies were realistically
assessed by duration, and all other elements of gain or loss were
similarly taken into account, the above condition would largely
disappear.

A Controlled Approach to the Dividend Formula

For these and other reasons, some companies have found
it desirable to approach the dividend formula from the standpoint
of the asset share or analogous contribution rather than merely
to use the asset share as a final check on a predetermined three-
factor dividend formula of the usual type. The advantage of
such an approach is that the resulting dividend formula thus can
be “tailor made” from the outset, and any adjustments intro­
duced can be fully visualized and kept under greater control at all
stages. Thus there is a greater feeling of assurance and satis­
faction in knowing that the resulting formula is not one of many 
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possible guesses within a rather wide area, but is based on the
underlying facts by age at issue, plan and duration. Essentially,
of course, the fundamental principle of the contribution plan is
retained, i.e., surplus is distributed to policies from their con­
tributions thereto.

Inasmuch as the controlled approach now employed by some
companies varies from the asset share check referred to by Mr.
Maclean, a brief summary of one method used follows:

Somewhat along the lines of the report contained in the Life
Office Management Association Proceedings for 1932, the
expenses of the company apart from special features such as acci­
dental death benefits, disability insurance, annuities, etc., are
subdivided through a yearly cost accounting analysis, care being
taken to see that all expenses attributable to the first policy year
are so allocated. A further study is made of the differential
expense between large and small policies.

The following expense factors are obtained: (1) selection
and issue cost expressed as cost per new policy plus a cost per
SI,000 new insurance found from the above-mentioned differen­
tial study; (2) acquisition cost as a percentage of first year
commission; (3) maintenance expense on premium-paying
policies expressed as a cost per mean premium-paying policy
in force plus a cost per SI,000 of premium-paying insurance in
force; (4) the corresponding maintenance expense factors on
non-premium-paying policies. For each representative age,
plan and duration group the cost per policy is converted to cost
per SI,000 insurance giving some weight to the average amount
of insurance for the group. The resulting expense factors per
SI,000 insurance together with appropriate premium tax rates
and commission rates for given plans and policy years are used
for the asset share study.

A net interest rate, and graduated select mortality and lapse
rates varying by plan, reasonably representing the current
trend, are employed, with appropriate modification for term
insurance or preferred risk policies, the extra mortality after
conversion of term policies being assessed as an additional charge
on the term policies. The resulting factors (on other than term
policies) are employed in the following formula, in which is
gross premium, rn and en are nth year’s expense factors of premium
percentage and constant, respectively, i' is the earned interest
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rate, qf is the select mortality rate, CVn is the cash value nth
year, and w is the select lapse rate. The formula assumes that a
prorata dividend is paid at time of death. The “ contribution to
surplus” during the nth year is then:

k'(l - r„) + CK-! - e„](l + i') - 4- % - C7„) - CV„

1 - fy - W„_i*

This formula is applied for several representative ages, plans
of insurance and durations to produce a network of “ contri­
butions to surplus.” The resulting contributions indicate the
maximum dividend payable at the various points if loss is to be
avoided on withdrawing policyholders. Owing to the fact that
the surrender values may not be ideal and the contributions thus
distorted, it is sometimes necessary to graduate the contributions
for a number of policy years after issue. For each plan they are
then scheduled on a sheet along with the corresponding dividends
according to the previous dividend scale of the company and
those of other companies of particular interest. These dividends
of other companies, however, are first adjusted by increasing or
decreasing the actual dividends by the difference between the
gross premiums of one’s own company and those of the other
3ompany, the resulting dividends thus being what would be
required on the premiums of one’s own company to produce the
net cost of the other company. Thus a direct comparison
between the dividends of the various companies is made possible.

The actuary then has before him on one sheet a schedule
of (1) contributions indicating approximately the maximum
dividends theoretically payable at the various points; (2)
dividends according to the old dividend scale; and (3) the
corresponding dividends of other companies. With this informa­
tion he is in a position to write down “model dividends” which
reflect the trend of the contributions as well as the commercial
practice indicated by the dividends of other companies. He
also can tell how the new model dividends would compare with
the dividends according to the previous scale. This is the
point in the whole operation where both theory and practical

• Omit when dividend is not conditional on payment of next premium.
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considerations can be given their proper weight in the determina­
tion of the new dividend scale.

With these model dividends available the next step is to find
a convenient three-factor formula to reproduce them reasonably
closely. To accomplish this, for each representative age at
issue, plan and duration point an excess interest dividend and
an empirical mortality dividend (based on an assumed ultimate
mortality factor graded by attained age applicable to all regular
plans except term) are obtained and deducted from the corre­
sponding model dividend. The balance is assumed for con­
venience to be dividend from loading.

By experiment there is obtained an empirical formula for
loading less expense charge such that the resulting loading
dividends at the various points reproduce reasonably closely
the above-mentioned assumed loading dividends. The expense
charges thus found are likely to decrease by duration and the
formula producing them is usually more complicated than the
more simple types of expense charge formula. As previously
stated, this situation already exists in the expense charge for­
mulas of a number of companies.

Finally, after the three-factor dividend formula has thus been
derived, with suitable variation for term and preferred risk
policies, the usual test is made to compare the total prospective
outlay under the dividend formula with the total amount avail­
able for distribution during the coming dividend year. This
comparison is obtained by the application of factors to valuation
summaries. If the prospective outlay is much different from
that available for distribution, the factors have to be modified
correspondingly. However, as the outlay resulting from the
continuation of the previous scale is already known, thus afford­
ing a landmark when the model dividends are written down, this
modification is usually relatively slight. All the dividend factors
may be modified proportionately, or a further consideration of
the relation of the model dividends to the contributions may
suggest that a small change in one or two of the factors may be
sufficient.

It will be seen that the above formula assumes that, for each
policy year, the contribution thus determined is distributed
currently as a dividend, so that the cash value at the end of the
year is the only fund remaining in the company’s hands. While
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this formula is useful in maintaining approximate equity between
withdrawing and persisting policyholders, it does not attempt
to relate the dividends to reserves. If reserves were substituted
for cash values, in most companies there would be no dividend
earned for perhaps at least four or five policy years after issue
if the heavy deficit in the first year were carried forward until
extinguished. As the cash value is often a rough approxima­
tion of the asset share, the formula produces contributions which
afford a reasonable basis upon which to apportion the amount
available for distribution.

The main advantage of the method is that it gives a closer
control of the incidence of dividends by age at issue, duration
and plan and enables them to be kept in reasonably close touch
with reality. It is particularly useful when a complete readjust­
ment of dividend factors is necessary because of a material change
in the incidence of surplus gains from various sources.

The greatest difficulty encountered in the approach above
described is that the “contributions to surplus” used as a basis
for the model dividends may be substantially different at impor­
tant points from those of nearly all other companies with approxi­
mately the same gross premiums. There are perhaps two main
'easons for this condition. One is that many participating
□mpanies apparently assess expenses giving little if any weight
j the variation in average size of policy by age at issue or

plan. This means that the company giving more weight to this
variation would pay smaller dividends for the younger and older
ages at issue, and for the more expensive plans, where the average
amount of insurance is lower than the general average. Pre­
vailing commercial practice cannot be entirely disregarded
because, as stated in Chapter II, a scale should be in reasonable
“harmony with current usage.” Thus the best that a company
can do which wishes to give weight to the average amount of
policy, seems to be to pursue an intermediate course, deviating
only partly from the usual commercial basis in the direction of
maintaining the various groups of policies on a self-supporting
basis.

The second difficulty arises from the fact that, as Mr. Maclean
points out, some companies do not assess against the first policy
year of contracts issued in a given calendar year all the expenses
which, strictly speaking, were incurred in the company’s office
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and elsewhere as a result of doing new business during the year.
Consequently, during the early policy years, the cash surrender
values and the dividends of such companies are too large. With­
drawing policyholders may receive substantially more than their
policies have earned, which thus makes the dividends to per­
sisting policyholders lower than they otherwise would be over
the years. Companies which endeavor to assess the first year’s
expenses more accurately are likely to find that, other things
being equal, their dividends or cash values in the early years
are not so great as those of the other companies, although
in the long run their total benefits over a period of years would
be definitely more favorable to the persisting policyholder.

It is recognized that the exact method of assessing expenses
is open to some difference of opinion and that items such as
agency expenses may be based on different principles in different
companies. However, if it is assumed that each year’s issues
should be self-supporting over the years, and that any part of
expenses incurred on account of withdrawing policyholders
should not be borne by persisting policyholders, the variations
caused by differences of opinion regarding the assessment of
expenses become comparatively limited. As already stated
different viewpoints exist regarding this whole subject, but the
tendency in recent years has been to give more consideration
to the question of incidence of expense and the preservation of
equity between persisting and withdrawing policyholders on the
basis of asset share studies. Thus some of the foregoing elements
of difference in commercial practice may become of diminishing
importance as time goes on.
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DIVIDEND CALCULATIONS AND OFFICE RECORDS

Office procedure and the methods for calculating and record­
ing dividends naturally vary considerably in different companies.
The following notes, which are intended chiefly for the student
who has no opportunity to observe office practice, give a general
outline of the work to be done and the method of performing it.

After the dividend formula has been determined it will be
necessary (1) to prepare a complete schedule of dividend rates
per SI,000 of insurance (or other unit) for all plans, ages at
issue and durations corresponding to the business in force;
(2) to calculate the actual amount of the new dividend on each
policy; and (3) to make a permanent record of the amount of
each dividend and its disposition.

Calculation of Dividend Schedule. The dividend will nor­
mally be the sum of independently computed factors. Tables
of initial (or other) reserves, cost of insurance, loadings, etc.,
as required, can be prepared in advance and will be available
from year to year. The actual work is usually done on schedules
in columnar form in accordance with the particular dividend
formula and using the material available from the calculations
of previous years’ dividends. Sometimes exact calculations are
made only of individual dividends at quinquennial ages and
durations, the schedules being completed by interpolation, but
most companies prefer to make exact calculations covering all
cases.

If desired, the work of preparing the complete dividend
schedule may be reduced in certain cases either (1) by combining
the interest and mortality factors using McClintock’s formula1
or (2) by adopting the process described by Grout.2

Where the interest factor is in the form (i' — i)(nV -f- %) and
the mortality factor in the form (g — /)(! — n+iF), McClintock

> See R.A.I.A., XII, 46.
’T.A.S.A., XXVII, 59.
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showed that the combined interest and mortality factor may be
expressed in the form

■^4z+n 4~ Bx-f-n * n-f-lVx

where A and B are constant for any attained age at the beginning
of the dividend year and have the following values:

A _ 1 + *'
Az+n “ J _|_ ^»+n Qx+n

D  A
•Dz+n “ I _i_ • ^-x+n

1 4" t

The formula may, in fact, be further simplified and expressed
in the form

+ B'x+n(l “ n+lKx)

f * — iwhere A = -—;—-.
1 + i

and is a constant depending only on the 
interest rate, and

p/ _ 1 + i' , i' — i^z+n ! i<lx+n qx+n j S

The combined interest and mortality factors may be calculated
by either of these formulas and added to the loading factor which
is computed separately.

Grout’s method provides a continuous process for calculating
dividend schedules. The method is applicable where the factors
in the formula can be expressed as follows:
Interest Factor: Constant times Initial Reserve.
Mortality Factor: Constant times Cost of Insurance plus

constant times Amount at risk.
(i.e., a percentage of the cost of insurance in the form a/q + &)

Loading Factor: Constant times Net Premium plus
constant times Ordinary Life Net Premium.

Some of the conditions under which the method would not be
applicable are stated by Hart in the discussion of Grout’s paper
(T.A.S.A., XXVII, 413). The principal case is where either the
loading factor or cost percentage is varied by plan.

Grout’s formula (3a), which is the general formula for the
nth dividend, may be written

A' + B'PX — (?Tx + + ^z-DL+n-l
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where A' and B' are absolute constants, C' and D' are constants
for any attained age and 0 is the “Karup Function,” used in the
attained age valuation method, which is a constant for any age at
issue and plan. This formula may be applied continuously.
For example, if dividends at each duration are to be calculated
for a specified age at issue and plan, the successive differences
are the values of

(7r* 4“ 1 ~~ “ ^(^z+n-1 ^x+n)’

While the advantages of having a continuous process and of
reducing the time required to complete the schedules are worth
considering, these methods have the disadvantage that the
identity of the respective factors in individual dividends is lost.
It may be considered preferable to calculate each factor of the
dividend separately.

Mechanical Calculation of Dividends by Continuous Process.
A recent adaptation by Camp1 of the standard three-factor
contribution formula has made it possible to calculate the
schedule of dividend rates by a continuous process using in
principle the accumulation, by a forborne annuity, of the differ­
ence in premiums between respective plans for any given age.
The method assumes that a standard loading formula is used for
the calculation of the gross premium, and that this formula does
not vary between plans for a given age but may vary for each age
at issue. Thus the orthodox method of obtaining a gross pre­
mium by loading the net premium a certain percentage plus a per­
centage of the corresponding ordinary life net premium readily
fits in with the basic scheme. The method may be used by cal­
culating a dividend for a zero premium policy and mechan­
ically calculating the rest of the dividends for the same age at
issue and duration by multiplying the premium for the next
higher plan by a factor which may depend upon both age and
duration, and building the next dividend upon this dividend by
again taking the difference between the last preceding premium
and the next higher plan and repeating the process. It may also
be used by calculating the basic ordinary life dividend and build­
ing the rest of the dividend scale for the same age at issue and
duration by taking the difference between the ordinary life net 

* T.A.S.A., XXXVII, 64
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premium and the net premium for the particular plan, thus
getting each dividend directly without building upon the dividend
for the last preceding plan.

The method is easily adapted to the use of either the Burroughs
Printer-Calculating machine, or tabulating equipment with
punched cards. In either case, after the factors and difference
in premiums have been prepared the product of the factor and
the difference in premiums is calculated, and by means of the
cross-footing device this product is added to the basic dividend
previously calculated, thus producing the dividend for the
desired plan. Further extensions of the plan include the cal­
culation of dividend accumulations for a period of years, and,
again by use of the cross-footing device, the calculation of net
costs mechanically for agents’ use.

Calculation of Dividends on Individual Policies. When the
schedule of dividend rates is completed the dividends on indivi­
dual policies will be calculated by multiplying the amount of
insurance by the appropriate dividend rate. If existing prior
dividend additions are participating the new dividend on addi­
tions will be separately computed and added to the dividend
on the face amount, the total being multiplied, if necessary, by
the proper “additions purchased” factor (reciprocal of net single
premium) to obtain the new dividend addition.

The mode of performing these operations in bulk varies accord­
ing to the different systems of dividend records used. Where the
calculations are made and entered directly on the permanent
dividend record cards these may first be sorted to correspond to
the rate schedules. If the dividend record cards are to be kept in
numerical or anniversary order by agencies (for convenience in
preparing notices) the dividend rate schedules must be tabulated
in convenient form by duration so that dividends for different
plans and ages can be taken off.

Many companies have now adopted the punched card system
for the calculation of dividends on individual policies in bulk.
This system is briefly described by West1 and by others in the
discussion of West’s paper and is probably the most expeditious
and efficient method.

The general procedure where the most modern punched card
system is used for calculating individual dividends is as follows:

»T.A.S.A., XXXV, 275.
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A Hollerith card is prepared from existing dividend records for
every participating policy. The file is kept up to date in relation
to terminations, restorations, changes, etc., and is normally
arranged in due date (i.e., anniversary date) order.

Each year a set of dividend rate cards is prepared from the
detailed rate schedule.

Sufficiently in advance of the anniversary dates, the dividend
cards are removed (by months) from the files and the following
operations performed:

(1) Dividend and rate cards are sorted according to plan, age
and year of issue.

(2) In this order the cards are placed in the automatic multi­
plying punch for multiplication of amount of insurance by
cash dividend factor. The result is automatically recorded
on the card.

(3) Where dividend additions are participating, the cards are
again placed in the multiplying punch and the amount of
existing dividend additions is multiplied by the additions
dividend factor, in the same manner as for the dividend on
the face amount, the result being added to product of
operation (2) and automatically recorded on the card in
one operation as total cash dividend. The new dividend
addition purchased is obtained by sorting the dividend
cards in attained age order (or attained age and term to run
in case of endowments) with the appropriate “rate” card
for the additions purchased factor and punching the new
addition by the multiplying punch.

For preparation of dividend notices the cards are sorted in
numerical order by agencies (at which time the rate cards are
automatically separated from dividend cards) and placed in the
“Posting Tabulator” which writes the notices automatically,
also adding the number of notices and the total amounts of
dividends.1

The cards are then filed until required for the following year’s *
dividend operations, at which time they are reproduced before
being used for calculations or other general purposes.

^See T.A.S.A., XXXVII, 392.
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Permanent Dividend Record. A permanent dividend record
for each policy is necessary. This will usually be a written card.
The form of record to be used depends on the circumstances
of each company, including, for example, such things as the
practice in regard to permitting change of dividend option at
each anniversary or the provisions of the contract as to dividend
additions. The record should show, for each year, particulars
of dividend allotted, used or deposited at interest and the balance
of dividend additions in force. For valuation of dividend addi­
tions the record should include (office) year of birth and, for
endowments, year of maturity, as well as the usual description
of the policy, namely, age, date of issue, kind and amount.

The permanent record cards will most conveniently be filed in
numerical order or, if dividend notices are prepared from them, in
numerical order by agency.
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1936 DIVIDEND FORMULAS OF 24 COMPANIES

(See table on page 150)

I = initial reserve
M = mean reserve
L = loading
k = constant

ir' and r = gross and net premium for plan
P' and P = gross and net premium Ordinary Life

C = cost of insurance
AR = amount at risk

x = variable (not age)
Explanation of Symbols for Gross Interest Rate. The first letter in the

column shows the gross interest rate used in the basic dividend scale, the
second letter the maximum rate for settlement options, and the third letter
the rate for dividends left at interest. The meaning of the letters is:
a = 5.0% d = 4.5% g = 4.25% j = 3.8% n = 3.5%
b = 4.75 e = 4.4 h = 4.0 I = 3.75 o = 3.0
c = 4.6 7 = 4.3 i = 3.9 m =3.6
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Symbols are explained on page 149

♦ Basic insurance dividends by formula to be reduced by percentage shown.
t Values for x below, when denoting a separate item in the expense charge, are given in

dollars per thousand.
t Resulting dividends held back one policy year.
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