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For some months the entire country
rning the

azing revelations conce
;:nagement of one of the largest life

Ev-
ompanies in the world.
insurance ¢ bzen intensely interested,

; has
:!:c:;g in the United States ‘:ﬁgzx
there is in force nearly fifteen o

the sum which
£ life insurance in :
tl:.xt:dl oGerma.ny, France and Russ;a.;
and 'one American compat.?yga.fl:‘x:: a,:d
n
jes in force
TE&: times as much life insurance a8
§s carried on by all France. e
Small wonder thatnth:nctt):e 'reveia-
n a keen intere
:a)k:a; put there is certainly some room
e Y has been asked on every
is life insur-
VW&, 'that Americans
:nce,o:,t‘lmow : i £ life insur-
o n
ance, but that the 1s,velt;a,igdee :nzr;;se\!v;x:
s o ;
though he be & policy : ot
pasic principles
comprehend the L
c life insurance, W
-c’::émln by the great majority of tk{;
companies doing business in the wor
wg';? aim of this article is to tell, a‘:
plainly and briefly as possible, w!txla‘.e
jife insurance really is—to answer o
question that is being asked on oo
gides and will be for some time
come, for the agitation over life 1?-
luru;ce matters is a vital one in this
country, as the few figures already

quoted lhog. .
llecting
exI;‘oslct(;on, the compiler has gone tlo
various leading life insurance authl:; ;
ties and writers: and repeatedly i
exact words of one of these authoritxed
and his {llustrations have been use
with permission. So let this apology

material for this

take the place of quotation mar&l(s,
which otherwise would have tn“he 1;-7-
e ar-

erally sprinkled throughout
ticle.
THE MORTALITY TABLE.

Scientific life {nsurance is based upon
the knowledge that there is a natural
law governing the mortality of the race
tjy which may be determined the aver-
age lifetime of a large number of per-
sons at a given age. True, it carm_ot
be predicted in what year any particu-
lar individual will die, but it may be
determined with approximate accuracy
how many persons out of a given num-
ber will die at any gpecified age.

If the mortuary records of ahy com-
munity are studied and the various
ages noted at which the several deaths
have occurred. it will be found that
the yearly mortality is governed by a
jaw which is practically invariable.
Suppose, for example, that such an
observation covers a period of time
gufficient to fnclude the history of
900,000 lives. Of these a certain number
will be found dying at asge twenty, a
jarger number at age thirty, and so
on at the varlous ages, the extreme

limit of jife reached by any one being

fn the neighborhood of one hundred

years. .
The :unortuary records of other com-

munities where conditions were prac-
tically the same would give approxi-
mately the same number of ‘deaths at
The
variation would not be great; and the
Jarger the number of lJives under ob-
number of

deaths at the several ages would ap-

sach age in 100,000 persons born.

servation, the nearer the

rroach to uniformity.

As g result of systematic study of
mortality records, life insurance com-
panies have incorporated the results of
thelr computations into what are called
These tables reveal :
at a glance the inexorable workings of
the natural law governing the mortal-

mortality tables.

in the fact that right along |

age forty, and how many to any other
age. They also show the number that
will die at each age, and the average
lifetime remaining to those still alive.

By means of these mortality “tables,
since they contain all the necessary !
basic data, all the other problems per- '
taining to life insurance are accurately

worked out. The mortality table com- |
monly in use in this country is known

as the American Experience Table or |
Mortality. It was based mainly upon '
the history of the lives insured in the

oldest active American life insurance

company. This table begins with 100,000

persons at age ten and fixes the limit

of life at ninety-sjx years, the attained

age at which the last three of the

original 100,000 will die.

For many years past it has been a

comparatively easy matter to construct

mortality tables, since all -civilized

communities see to it that records of

births and death® are rigorously kept;

and, in addition, the bigger life insur-

ance companies have elaborated sys-
tems of their own by which they keep
posted on the workings of the law of

mortality in the various communities
in which they do busimess. So it may
be said, without fear of contradiction,

that the mortality tables of today show
with startling accuracy the operation
of the law of mortality, and make that
life insurance, based upon this law of
mortality, an exact science.

WHAT THE PREMIUM REALLY IS. '

In the simplest form of life insurance
& number of persons combine to create
a common fund to be drawn upon in
providing for the families of deceased
members of the organization. This or-
ganization i{s called a mutual life in-
surance company, and a contract is.
made by the company with each
member, fixing the amount to be paid
in the event of his death to some mem-
ber of his family, who is called the
beneficiary.

This contract, or policy, stipulates
among other things, the amount of
money which the member is to con-!
tribute to the common fund, usually
in yearly installments, so that the,

man in full even without the addition '
of new members. This amount of
money is popularly called the premium
and the essential principle involved in
so-called *“old line” life insurance fis
the collection of a fixed premium suffi-
cient for the payment of all existing
policies without the necessity of add-
ing new members, or making assess-
ments from time to time.

The premium is composed of two
parts—the net premium and the load-
ing, both constituting what is technic-
ally known as the gross premiuim. The
net premium is the amount which f{s
mathematically necessary for the crea-
tion of a fund sufficient to enable =&
company to pay the policy in fuall at
maturity. The loading is the amount
added to the net premium to provide
not only tor the easily ascertained ex-
penses, such as salaries of officers and
commissions for writing the policy; but
it is intended to provide for all other
possible contingencies, such as a mor-
tality in excess of the tabular rate, in-
terest earned less than the assumed

curities and loss of invested funds.

tality and so forth in the computation
of the premium are made on an exceed-
ingly conservative basis, but, as hu-
man judgment is fallible, the possibil-
ity of error must be conceded. The
foundation principle of life insurance
ijs safety. It 1s better to coilect too
rnuch than too little. Hence the im-
portance of makirg provision for un-
forseen contingencies; and hence the
joading. which is a percentage of the
net premium for any certain age.

ity ot the race.

They show how many
in any large number of persons born
will live to age thirty, how many to

i ing this percentage, which is determin-
' ed largely by past experience.

' twenty years, only the simplest sort of

company will be able to pay the last:

Thus |
rung the expert’s arguments concern-
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which would be sufficient to pay all
policies eventually were it possible to,
run a life insurance company without
expense, is computed by means of the
mortality table, and on the assumption
that the money of the common fund,

judiciously invested, will yield three
and a half per cent, compound inter-
est. This is a safe assumption. The

state of business shows it to be so; the
law recognizes and permits it; and the
majority of the life insurance com-
panies today make their computations
of premiums on the basis that net pre-
miums in their hands will earn neither
more nor less than this percentage.

COMPUTING THE PREMIUM.

Now, let us see how the net premium
is computed.

For purposes of demonstration, sup-
pose there has been organized a life
insurance company with a number of
members equal to the number of
persons out of 100,000 that the mortal-
ity table commonly in use in this
country sHows will be alive at the age
of thirty-five. This number is 81,822;
and each member is insured for $1,000
payable at death, holding' what is
termed an ordinary life policy, the
premium to be paid yearly until death.

If each of these members were to live

mathematics would be required to find
the net premium. Of, if the company
could start out on the day of its or-
ganization with $81,822,000 in hand, the
total face value of all the policies, the
life insurance business would be a very
simple one. But the money is to come
in in yearly instalinents; therefore, it
is necessary to know how much
money this company of 100,000 members
will have to have on hand from yedar
to year to meet the death claims that
the mortality table shows it will be
called upon to meet each year.
According to the mortality table, all
of these 81,822 members will have died
within the next sixty-one years, since
all are thirty-five years of age. It is
fmpossible to know when any certain
member will die, or how long he will
live. The amount that each member
should pay, therefore, cannot ba de-
termined by means of a computation
based upon a single life, as would be
the case if i1t were known definitely
that each of the 81,822 members woud
live twenty years and then die.
But if it is not known how long any
one indlvidual will live, it s known
how long certain groups of members
will live. For example, the mortality
table at age 35 shows that 733 of the
81,822 members of the company will
live only one year; that 812 will live
{ ten years, to age 45; 1,470 will live fifty
years, to age 85, and that the last three
| will live sixty-one years, to age 98. The
computations must be based, therefore,

rate, depreciation in the values of ae-: upon the aggregate number of lives—
{ upon the length of time the members
The assumptions as to interest, mor-  will live as a body, as shown in the
the

case of these several groups of

! mortality table.

As 812 members will die during or at
the end of the tenth year, at the at-
| tained _age of 45, $812,000 will be need-
ed in the tenth year to pay the 812 pol-
But as
insur-
ance companies to assume that their
funds will earn money at the rate of| of
81-2 per cent. compound Interest, it is
necessary to have in hand now cnly a
sum sufilcient to amount to $812,600 in

jcies, each calling for $1,000.
the law generally permits life

'

ten years, at this rate.

At this rate of interest, the present

$575,626.80. ‘'With this sum in hand and
safely invested, it is mathematically
certain that the company will be able
to pay the losses of the tenth year,
‘The mortality table also shows that
in the twentieth year, at age fifty-four,
there will be 1,143 deaths calling for
the payment in that year of $1,143,000.
The present worth of that sum is $574,-
471.80. There will be 732 deaths the
first year, calling for payment of $732,-
000, and the present worth of this
amount, due to be paid in death claims
in one year, is $707,258.40.

In like manner, it can be determined
what the losses will be for each year
to the last, the sixty-first, when the
death claims will aggregate $3,000. So
also can be computed the present worth
of the amount which will be needed in
each year to pay all the losses of each
year until the very last year, when the
three surviving members will die.
Three hundred and sixty-seven dollars
and ninety-three cents or hand today
will amount in sixty-one years to $3,000,
a sum sufficient to pay in full the pol-
fcies of the last three of the original
81,822 members of the company. The
total losses in the sixty-one years,
when the last three policy holders die,
will be $81,822,000. The total present
worth of the combined losses is $30,319,-
142.10. With this amount on hand to-
day, assuming that the same will-earn
31-2 per cent. compound interest, the
company will have funds sufficient for
the payment of every loss that can pos-
sibly bccur in any year until the last
three members die, in the ninety-sixth
year of their age. :

This amount, divided by 81,822, the
number of persons originally insured
in the company, gives $370.55. In other
words, if each member of the company
will pay in cash the sum of $370.55, the
company will have at date of organiza-
tion a total of $30,819,142.10, and this
sum, plus the interest it will earn, will
be sufficient to pay every exivting pol-
icy in full as the several deaths occur.

This $370.56 is termed the aet single
premium. It is the ‘net amount, with-
out provision for expenses, which a
man at the age “of thirty-five should
pay for a full paid ordinary life policy
of $1,100.

Thus, it is seen that in life Insurance
the larger part of the money used in
paying losses comes from interest,

The net single premium having been
deposited, no further paymeuts would
ever be required. Most men, however,
would find it inconvenient to pay for
their life insurance in a lump sum;
that is, to take out full-paid, or paid-up
policies. But by means of a compara-
tively simple mathematical process, the
net single premium may be apportion-

19.975.000 POLICIES
IN FORCE IN THE V8.
AMOUNT

$12.500.000.000.22

shorter time to live. The net cost of
an annuity—the amount to be paid |
therefor in one sum—is termed the
value of the annuity. Like the net
single premium of life insurance, it is
determined by means of the mortality |
table.

Suppose each of 81,823 persons each:
35 years of age wish to take out a life
annuity of $1.00 and the first payment;
is to be made immediately on issuance:
of the contract. The first step is to as-;
certain the net amount that the com-i
pany should charge for a life annuity |
of $1 in order that its funds would be;
sufficient to pay every annuity until
the last three members die in the
sixty-first year.

On the day the contracts are made

the company must pay out $81,822 ini
annuites. During the ensuing year, |
according to the mortality table, 732
annuitants will die after having re-
ceived only one payment apiece. Thus,
81,090 persons will be living on t.he
first day of the second year to repewe
a payment of $1 each, and opn that day
the company will only need a total of
$81,090 on hand to meet all claims. The
present worth of that sum, at the safe
compound interest rate of 3% per cent.,
is $78,349.16. This is the sum which t_he
company really should have iIn its
possession today to pay the $81,090 an-
nuities due on the first day of the
second year.
In like manner, the amount necessary
to have on hand to meet payments at
the first of every one of the sixty-one
years can be ascertained. The present
werth of the sum necessary to pay the
last three annuities on the first day of
the sixty-first year is a fractiogn over
12% cents; and the present worth of
the total of 2,641,518 annuities to be
paid from ‘year to year to an éver de-
creasing number of annuitants is
$1,621,707.42. By dividing the amount
of the present worth of the annuities
by 81,822, the value of a life annuity
at the agé of 35 is found to be $18.61.

So. $18.61 paid - down in cae sum is
the exact equivaleut at the age of 35
of the payment of $1 at the beginning
of each year during life. It has been
seen that the net single premium for
$1,000 ordinary life {nsurance at the
age of 35 is $310.55. As $1861L is the
mathematical equivalent of one dollar
to be paid eannually for life, then
$370.56 must be the mathematical
equivalent of as many dollars to be
paid yearly during life as $18 €1 is con-
tained in $370.55, which is 19.91 times.
Therefore, $19.91, paid at the beginning
of each year during life, is the exact
equivalent of the net single premium
of $2370.55, and is the net amnnual pre-
mium of an ordinary life policy of

ed into equivalent yearly psyments to
be made by the insured during lifs,

THE NET ANNUAL FREMIUM.

The first step necessary in finding
the net annual premium is to compute
the value of a life annulty.

An annuity is a specified suvm of
money .to be paid yearly to some des-
ignated person. The one to whom the
money is to be paid is termed the an-
nuitant. If ths rayment is to be made
every year until the annuitent dies, it
is termed a life annuity. The amount
¢ yearly Iincema or annuity which
can be purchased with $1,000, say, will
naturally depend upon the age of the
annuitant. One thousand dollars will
buy & larger income for a man of 60
than for one of 36 years, because the

On the other hand, the net premivin, Worth of $8i8,000, due in .i2n Fears, is

$1,0600 at age 35.
THE PREMIUM FOR EACH AGE.

1n simiiar fashion the net annual
premium can be scientifically com-
puted for any certain number of per-
sons at any glven age; for example,

forty-fifth year, according to the mor-
tality table. And it is easy to under-

depending : on

old members.

| finite number of them) are all

for the 74,935 persons out of 100,000 who
will be living at the beginning of the

stand why with each year of increas-
ire age this net annual premium must
be prorvorticnately larger, if the com-
pany is to have the funds with which
to pay all death claims without mak-
ing assessments from time to time, or
the premiume of new
members to meet the death claims of
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loading, gives the gross "annual pre-
mium, which is popularly called sim-
ply the premium. The premium is of-
ten paid semi-annually and quarterly,
and sometimes monthly and weekly. '
Paid in any of these ways, interest
charges are added, so that the com-
pany will be certain of its interest
money, wherewith to help meet losses
as they occur.

PREMIUMS OF DIFFERENTy KINDS
OF POLICIES.

The premiums of the different sorts

of policies now issued (there is an in-
based
on the net single premium of the or-
dinary, or whole, life policy, which
covers the whole period of life. All:
other policies are but variations of |
this one, and hence, their premiums'
are but variations of the premium of
the ordinary life policy.
One of the common variations of
the ordinary life policy is the limited-
payment life policy. When ten pre-
miums only are to be paid, it is a ten
payment life; if twenty premiums, a
twenty payment life, and so on. To:
determine the net single premium of a
twenty payment life policy of §1,000,
at any given age, divide the net single
premium of an ordinary life policy
for $1,000 at the same age by the value
of a temporary annuity of $1.00 ter-
minating in twenty years. A tempor-
ary annuity, like a life annuity, ter-
minates on the death of the annuitant,
but unlike a life annuity, it must ter-
minate as well when a specific num-
ber of payments have been made—as,
ten years—even though the annuitant
is still living. The value of a tempor-
ary annuity is computed in a manner
similar to that of a life avnuity.

TERM INSURANCE.

Term insurance is taken cut svhen
life insurance is desired for the protec-
tion it will give  during a specified
period pending the dsvelopment of a
business enterprise. the maturing of a
debt, and so on. If t¥e insured dies
within the period named in the policy,
the policy will be paid. If he lives
longer than that period, he will be
‘paid nothing at any time. Term poli-
cies may be for ariy number of years.

To find out the net single premium
for $1,822 ten-year term policies issued
to the same numbec of men all at age
35 years. it is only necessary to find
out (as in the case of the ordinary life
computation) the present worth of the
amount of money needed to meet the
death losses that the mortality table
shows will occur during the period cov-
ered by the contracts, and proceed as
before. The persons who are living
after the tenth year are uot taken into
consideration. Accordingly to the very
terms of their policies, These 74,172 sur-
vivors, although they pay preminms
yearly for ien years, will receive noth-
ing except the protection the insurance
affords them during a trying period at
an exceedingly low rate.

ENDOWMENT INSURANCE.

One of the most popular forms of in-
surance today is endowment insur-
ance. 'Jt hes been dsvised for the per-
son who may wish to meke sotne pro-

for the future of hle dependents. An

AUINITED STATES
% 12,500, 000,000
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vislon for hitw own future, as well as

endowment pclicy is one which is pay-
able to the inweyred himaelr it he lives

sl

5

beneficiary in the event of his death be=
fore the specified periou. el e, @
twenty-year endowment, a thirty-year
endowment, and so on.

This policy is -a combination of term
insurance and pure.endowment. A pure
endowment policy is payable only to
a person who lives to complete the en-
dowment period, and those who die

i before that time get nothing.

At age thirty-five each of-the- 81,822
members of a company .takes out a
ten-year pure endowment peolicy of
$1.000. During the next ten years the
7,649 members who die will receive no-
thing. At the end of that.period tt‘\e
74,173 survivors will be paid-a total &
$74,173,000. Find the present worth of
this sum and proceed as.in.computing
the net single --and net annual. pre-
miums for ordinarvy life.

The net single premium for such an
endowment policy is $652.54 This
amount in ten years at 3% per cent.
compound iaterest will amount to only
$906.52 instead of the face value of the
policy, $1,000. This difference is made
up by the premiums forfeited by the

| members who die during the term,and

who get nothing. Here comes in what
is known as torfeitures in life insur-
ance. :

To obtain the net single premium of
the more popular form of endowment,
known as ten and twenty-year ‘endow-
ment, suppose that each of the 81,822
members of the company, besides car-
rying pure endowment policies, also
carry term insurance of like atount,
covering the same period of ten years.
Then each of the 7,649 persond who die
during the ten years will receite $1,600,
and thus, by combining the premium
of a term policy with that of a pure
endowment policy the net single pre-
mium of a regular endowment is ob-
tained. il :

There are innumerable other formns
of policies, but these are representae
tive, and suffice to ehow haw the pre-
miums of all policies result ffom com-=
putations based upon ‘the mortality
table and the expenses incident to the
running of a life insurance company.

THE RESERVE. ‘¥

The reserve in life insurance is sim-
ply the insurance fund or mortality
fund of the compang, from which all
death claims are paifl: The reservs i@
made up of the’net annual!premiums
and the money these premiums will
earn at 3% per cent. compound inter-
and the money these’ premiums wilf
terest thereon c¢an be devoted unde:
the law to any other use than to the
payment of death clalms. ©

A life insuranca compahyv has just
begun business with 81,822 members
each at age 35. end each :helding an
ordinary life policy for $1_,090. It has
besn found that the nzt ‘annual pre-
mium for this sum and kind of policy
s $19.91. This amount, colleceted frome
eash policy holder at the beginning of
twe flvst year, ‘totals $1,628,8561.37
Twelve movnths interest on this si
brings the tota} to $1,685,861.64." * Theia
will be 732 deaths during the fir8t your
of business calling for a total deatl
claim payment of $732,000. Thus the
balance at the end of the first ysar
will be $953.861.64. The sum on hand
at the bezinning of the year is called
the initiel reserve, and the balance &%
the end ¢f the yvear the terminal ver
serve. n the first year of a com-
pany’s éxistence the initial reserve

formaez has on am average a much

Yhe neb preraium, Qe the anpual

through & specified nugber of years
or to a zfadad ags, oo Bayalle-to hig

consists  of the net premiums onlys
After that the initial raserms

t”




