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Transl ators' Note

Al'l of the financial figures of the original paper have been
reproduced in the translation. This has been achieved by
substituting dollars for the Prussian taler. The units of
Prussian currency at the tine were as foll ows:

1 Taler

30 Sil bergrosschen per Tal er

12 Pfennig per Sil bergrosschen
A single taler in 1861 was worth $.75 in U.S. currency.
Reconstructions of the Consuner Price |Index for that era showa
CPl of 27 for 1861 where the CPlI of 1967 is 100.

All  of the tables in the original paper have been
recal cul ated using the spreadsheet software Quattro. Except
where indicated, the only differences between the recal cul ated

val ues and the original values are due to rounding.



| nt roducti on

More than any other corporations |life insurance
conpanies should be held to exact and strict
accounting rules. The entry into a life insurance
contract is an act of self-denial and an exanple of
t he nobl est | ove of spouse or child. Oten the policy
is the only inheritance and the sole resource of
wi dows and orphans. Since life insurance institutions
draw in a considerable portion of the savings of
t housands of policyhol ders on the basis of contracts
several of which will not expire before a half or
sonetinmes al nost a whole century. Therefore, their
solidity and sol vency nust be mat hematically provable

and i ndi sput abl e.

These undeni ably true words which were spoken by the New
York State |Insurance Conm ssioner when he withdrew the |icense
of the American Miutual Life Insurance Conpany of New Haven
Connecticut, to do business in the State of New York. 1In the

spirit of these words, we wll present several considerations



about two different nmethods of calculating the prem umreserves

of life insurance conpanies in the follow ng pages.

In the year 1857, M. WI hel mLazarus, in a thorough article

(See Rundschau der Versicherungen, 1857, p317.) had al ready

called attention to the m sleading principle of estimating the
present value of obligations at a |lower interest rate than the
present value of the yet to be <collected premuns and
denmonstrat ed the consequences of such m sl eadi ng cal cul ati ons on
t he bal ance sheet of a conpany which thus cal cul ates. Yet since
that tinme, practically nothing has happened to prevent the use
of this m sleading principle. Here and there, one finds in
professional journals the remark that the prem um reserve
figured on gross premunms is too small, but that is all one
finds. 1In nmore recent tines, pronpted by the publication of the
bal ance sheets of sone English conpani es, sone voices have been
rai sed against the m schief of these calculations. Wth this,
ot her aspects of the life insurance business have been drawn
into the conversation and, here and there, m staken concepts
have become wi dely shared. For exanple, it was asserted that
the recent custom of paying agents a high comm ssion for the
acquisition of a life insurance contract, about 1 % of the

insured anount, seens to make it inpossible to set up an



actuarially sound premiumreserve. And thus conpani es that pay
such comm ssions are forced to calculate prem um reserves too
low, if not even according to the principle of gross prem uns.
The presentation of such mstaken, when not intentionally
nm sl eadi ng assertions, are well suited to deeply affect the
trust of the public in life insurance conpanies and will harm
exactly those conpanies that have published their business
details with the greatest openness and make no secret of their
conm ssi ons. W attenpt to contribute, to the best of our
ability, the correct view about the prem um reserves of life
i nsurance conpanies and in the first segment of the follow ng
nonogr aph provide the proof that even for the custom of a
closing conm ssion, a premum reserve can be established that
has a conpl etely cal cul able magnitude. In the second segnent,
we will briefly discuss the nethod of calculation with gross
prem uns, and we believe that we thereby show that many
phenonena existing in the real world are natural consequences of

this m sleading system



. Prem um Reserves and Cl osing Comm ssions

In a life insurance conpany, the prem um reserve plays a
| arge role. The annual premiumfor an insurance policy [in this
we have in mnd the usual whole life insurance policy wth
annual prem um paynment] remains constant for the whole term of
the insurance policy while the risk that the insured anount
becomes due by the death of the insured grows with each year.
And if an insurance policy were always issued for one year only,
it would require an increase in prem um each year. Therefore a
prem um that remains constant for the whole term of the
i nsurance policy is greater for the first year after the issue
of the insurance policy than the yearly renewable term (YRT)
premum |ater the premumis smaller than the YRT premium |f
a certain nunber of persons enter an insurance conpany, then the
conpany will create a considerable surplus after covering the
occurring cases of death anong those persons. And in the |ater
years this surplus has to cover the added expenditures when the
conpany nust pay nore for cases of death than it receives in
prem uns. For exanple, the attached Table Il shows that a
conpany which insures a nunber of 30 year old persons with a sum
of $500, 000, collects nore in premumduring the first 25 years
than it has to pay out for cases of death. Fromthe 26th year

on, the expenses for deaths overtake the prem um incone. For



exanple, in the 40th year, the excess of the death clainms over

the premuns is $8,679.

Therefore as the conpelling consequence of the | evel prem um
met hod, a life insurance conpany mnmust set up a prem um reserve
conpany. In each case, the ampbunt of the prem um reserve fund
cannot be arbitrarily set as it suits the conpany, but it has to
be mat hematically and precisely determ ned, just as the annual
premumis cal cul ated mathematically and precisely on the basis
of a nortality table and a certain rate of interest. For
exanpl e, the insurance conpany may not | ower the prem umreserve
fund, speculating that the nortality anong the insured will be
nore advant ageous than could be expected from the nortality
table used in the calculation of the premumor that it will, in
consequence of fortunate specul ati ons, obtain a higher interest
income with their nonies and thus be easily able to cover the
shortage in the premumreserve funds. The prem umreserve fund
must be set up much nore from the paid in premuns of the
exi sting insurance policies and the calculable interest after
deduction of the sane cal cul able future expenses for death, and
to be sure the cal cul abl e expenses, not the actually caused ones
for otherwi se a sustained excess nortality anong the insureds

could, if not exhaust the premum reserve fund, at |east



significantly lower it below the |level required for the future
performnce of the conmpany. The premumreserve fund is not to
be set up fromthe prem uns paid by the insured but fromthe net
prem uns. The premuns arrived at by exact calculation (net
premuns) are to be increased by a |oading which should
rei mburse the conpany for business expenses and the risk that
nortality anmong the insureds exceeds the expected |limts. The
| oadi ng, the size of which will be established in the individua

conpani es according to nore or less arbitrary rules of thunb,
goes to the conpany, and the prem umreserve fund is cal cul ated
from the remaining net premunms after the deduction of this
| oadi ng. As soon as the net premum described above is
determ ned, the premum reserve will result as a mathematica

consequence at every point of tinme during the term of the
i nsurance policy.

As a rule the net premumis so established that it remins
constant for the whole termof the insurance policy, just as the
| oaded premum paid by the insured remains constant. But
clearly there is no reason not to include other considerations
relating to the amunt of net premum if only these are
rationally cal cul ated, conpletely covering the obligations of
t he conpany. There are insurance policies with rising or

falling prem um paynents whereby naturally not only the | oaded



prem um changes in the different periods during the termof the
i nsurance policy, but also the net prem um

To arrive at that firmy established net prem um that we
believe we nust prefer in general and prefer especially in the
current situation in the business, we put forward several

consi der ati ons:

The participation of the German public in life insurance has
increased in a gratifying fashion in recent years. Not only do
some of the few older German conpanies do nore significant
busi ness than in earlier decades, but also the newer GCerman
conpani es and besides them a considerable nunber of foreign
conpani es work with generally grow ng success. The CGermani a has
even experienced such a spectacul ar participation by the public
that | ast year (1862) it issued insurance contracts in a sum of
significantly nmore than $6 mllion and in the nonth April of
this year alone, in a sum of nmore than $1 mllion. Thi s
glorious upswing in the life insurance business is not only the
consequence of the correct appreciation and high significance
which life insurance has from the individual, the famly, and
the state and which is pernmeating all |evels of society, but
this upswing is also brought about by the efforts of the

executives of the life insurance conpanies and their agents.



These executives introduced the practice of paying the agent a
hi gher comm ssion at the issue of the insurance policy
[ previously the agent had only received a comm ssion which
remai ned constant for the term of the insurance policy. The
agent kept a portion of the premuns he collected and thus
achieved for hinself a worthwhile inconme only after years and
years] . This succeeded in attracting active businessnen as
agents who then, being placed in a position to quit their other
busi ness, were able to use their whole strength for the
attraction of new insurance policies. The success,' that the
introduction of this conm ssion practice has had until now is
its own best justification. But conplaints against the
conm ssion nethod force another question: how does a conpany
defray the agency costs which nmust grow proportionately for a
| arge scal e addition of new insurance policies. W admt that
if a conpany is required not only to post an actuarially sound
prem um reserve [naturally this nmust be required] but if it is
also required to set the ampunt of the premium reserve on the
basis of the determ ned, prescribed, or traditional calculation

nodel (net level premum, then conpany can thereby run into

1. The introduction of a closing conmi ssion recommends itself on other
grounds al so. For exanple, howis an agent to be repaid who in a short tine
has made significant sales when he is forced (by death or other conditions) to
gi ve up the business?
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difficulties. The expenses of an insurance policy, for the
coverable nortality for the first year and for the prem um
reserve set aside at the end of the first year according to any
one cal cul ati on nodel can and nmust under all circunstances be
greater than the premiumincone for this insurance policy. The
thus growing deficit will naturally be the greater, the greater
the increase in new insurance policies is, and when the increase
is sufficiently large, the deficit too will becone so |arge that
even a conmpany wth significant nmeans could run into
difficulties. It should be clear even to the lay person that a
contradi ction energes here. On the one hand, one wi shes anple
increases in new insurance policies; on the other hand, one
woul d be financially enbarrassed by this and this could happen
even [as will be denonstrated in the following] with conm ssion
rates that have not been set too high.
It would be wonderful if a solution for this could not only
be found but if it offered itself, and this is really the case.
The obvious thought is that under the old, usual nethod of
cal cul ati on which at the close of an insurance policy posts the
costs growing out of that <closing, possibly in a prepaid
comm ssi on account, and this account is entered as an asset of
t he conpany. The sums brought into this account in an

i ndi vi dual year would then have to be anobrtized in a certain
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nunber of years, or what would be preferable is that fromthe
total amount of the prepaid comm ssion each year a certain and
adequate portion of the prem um income would be witten off.
Thi s nodel was publicly discussed on April 26 of this year in an
article in the German insurance paper of Breslau, but for
vari ous reasons we cannot sanction this. For one, there is no
nmeasure and no limt for the amount of those costs that could be
placed in this prepaid conmm ssion account. In essence this
account would have the effect of |essening the base capital or
paid in the prem um reserve; and then it would certainly be
possible to endanger the stability of the conpany through
excessive expenses for the acquisition of new insurance
policies. Second, the artificial asset of prepaid conm ssions
should really be gradually anortized. Since this requires a
relatively high fraction of the annual premum this neans that
the coverage of the other costs and the gain for a long series
of years, respectively, are unnecessarily | owered. Finally,
thirdly, there could and would be found, in the account of the

prepaid comm ssions, sunms prepaid for such insurance policies

12



t hat have | apsed. Later insureds then have to pay subsequently

t he costs which have been incurred by earlier insureds.?

2. If we seek to rationally establish the anortization of the account of
the prepaid conm ssion, especially in a way that is free fromthe
di sadvant ages of the second and third objection then automatically one arrives
at the procedure proposed by us.

13



In the followi ng sinple way one devel ops a nodel which is
conpl etely untouched by these di sadvantages. One calcul ates the
net premum for an insurance policy in such a way that in the
first year it is smaller by a certain amount® than for the
foll owing years. W omt the devel opnent of the necessary
formula here. It is, by the way, extrenely sinple. W get our
net prem um as the usual prem um which remains constant for the
whol e term of the insurance policy. Take the amobunt by which the
first annual prem um should be smaller and divide it by an
annuity due for the issue age and add it to the wusual nret
prem um

= the anount of closing costs to be anorti zed
per $100 of insurance

P« = the net annual prem um for $100 of insurance

a, = the first net annual pren um

5. W intend here for a partial prem um which keeps the sane val ue for
each issue age, which is a different fraction of the prem umfor each issue
age, and which is a constant percent of the insured sum |[|f the anount by
which the first annual prem umshall be smaller than the follow ng annual
premiumis a percentage of the premium the forrmula for the calcul ation
changes sonmewhat. |In such a case, the follow ng considerations do not fit
exactly.

14



= PX + | / ax = I

~
x
1

the second and subsequent net annual prem um
=P + 1 [ ay

For exanple, calculating with 3 1/2 percent interest and using
t he Conbi ned Experience Table, the net annual prem um at issue
age 40 for an endowrent for $100 at age 90 [and in the
following, this is what we always have in mnd] is 2.484
percent. Should the first annual premium be smaller by 1
percent of the insured sum then we get as the prem um for the
following years 2.484 + 1 divided by the annuity due at age 40
whi ch ends at 90, that is, 2.484 + 0.059 and this as prem um for
the first year 2.543 - 1. = 1.543. In contrast, if the first
prem um should be smaller by 1 1/4 percent of the insured
sum then the first premiumis 2.484 + 5/4 * 0.059 - 1.25 =
1.308 and the premumfor all the followng years is 2.484 + 5/4
* 0.059 = 2.558.

Naturally also the insured pays the same premum in the
first year which he will have to remit in the follow ng years,
and the conpany covers the cost arising fromacquisition of the
i nsurance policy with the portion of the prem umavailable to it
in the first year. The premumreserve will be cal cul ated j ust

as with the wusual premium that is, one finds the prem um

15



reserve for an insurance policy which has been in existence for
a nunber of

tVx = the net |evel premumprem umreserve at age X

= Aut - Py 8yt
At = the net single premium at age x+t
tVy' = the Zillmer premumreserve at age x+t
= Awt - B &y

VWile the fornulas are devel oped prospectively here, Zillnmer's
prem um reserve cal cul ations are actually done retrospectively
as was common in the 19th century.
years by deducting fromthe net single premum at the attained
age the product of the net annual premium and an annuity due at
t he higher age. The premum reserve will be sonewhat small er
here than according to the previous nmethod, but exactly fulfills
t he demands:

1) that it is formed from the net premuns, after one

t akes deductions of the cal cul abl e expenses for death, and

with the addition of the calcul able interest, or

2) in other words, that the premi umreserves together with

the premumto be paid by the insured in the future and,

that is of course, with the net premuns, conpletely

16



covered the obligations of the conmpany. Since the prem um

reserves are sonmewhat smaller than according to the old

(net level premum nethod, the net premuns are by a

smal |, but correspondi ng, part higher.

Before we enter into further considerations of the prem um
reserve, we want to say sonething nore about the first year
premum For this premium for each issue age, there exists a
m ninmum and this is given by the premumfor one year of term
insurance. |If the premumfor the first year were nuch small er
than the corresponding premum for one year of terminsurance,
then the nortality of the first year would not be conpletely
covered by the premium and the insurance conpany woul d have to
cover the excess nortality out of other nmeans which under
circunstances could become not only unconfortable, but even
dangerous. Insofar as the minimumfirst year premumis given by
the prem um for one year of terminsurance, the maxi num of the
difference between the premum for subsequent years and the
premium for the first year is given at the same tinme for every
age. If we call this difference X, then obviously the usua
prem um i ncreased by X divided by the annuity due at the issue
age nust be just as large as the premium for one year of term

i nsurance increased by X

17



P + X/ & >= Ac1 + X

Sol ving for X gives

X<=(P- Acr) a/l (a- 1)

If we solve the resulting equation, we find X, that is, the
maxi mum of the costs that may be incurred at the closing of an
i nsurance policy equal to the difference between the usual net
prem um and the prem um for one year of term insurance, this
difference nmultiplied by the annuity due at the issue age and
di vided by the annuity due | essened by one or imedi ate annuity
at the sane issue age.

The formula for the maxinmum of the closing costs can be
expressed in many ways. So this maxi num for exanple, is equa
to the quotient of the annuity due at the issue age |essened by
one and the annuity of the next higher age | essened by one, that
is, for the insurance sumone, or it is equal to the difference
of the usual net premum at a one year higher age and the usua
net prem um of the issue age multiplied by the annuity due at
the issue age or, and this is the sinplest expression, the
maxi mum of the closing costs is equal to the net premumfor the
one year higher age | essened by the prem um of the issue age for
a one year term insurance policy. This sinple form for the

maxi mum of the closing costs can also be directly deduced. The

18



maxi mum t hat the conpany can spend for the acquisition of an
insurance policy is evidently reached when at the end of the
first year, the premumreserve is zero. The latter is the case
if we take as net premum the usual net prem um of the next
hi gher age. Since the premium for the one year term insurance
policy is used to cover nortality, there remains for the
coverage of costs caused by closing at nost the difference
bet ween the usual net prem um of the next higher age and the
prem um for the one year terminsurance policy.

The follow ng table shows the maxi mal rates for the closing
costs if one calculates according to the Conbi ned Experience

Table and 3 1/2 percent interest.

| ssue Maxi num Rat e of Cl osi ng Cost
Age X As % | ns As % Prem um
Sum

10 0.48% 42. 4%
15 0.59% 46. 7%
20 0.71% 50. 1%
25 0. 86% 53. 3%
30 1.04% 56. 0%
35 1.27% 58. 5%
40 1.58% 61. 1%
45 1.95% 62. 3%
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50 2.33% 60. 2%

55 2. 77% 57. 0%

60 3.28% 52. 8%

Maxi mum Cl osi ng Costs = Py - Acs

Maxi mum Cl osi ng Costs as a Percent of Prem um

= (Px+1 = Ax:l ) / I:)x+1

It follows fromthis table that if the average issue age is
37 years or alittle nore, closing costs of a little nore than 1
3/ 8 percent of the insured sum can be applied; if we take into
consi deration that the maxi mumrate for higher ages grows in an
increasing relationship and that furthernore the younger issue
ages purchase smaller sums of insurance, then we may assert
that an insurance conpany which figures according to the
Combi ned Experience Table and an interest rate of 3 1/2 percent
can establish 1 1/2 percent of the insured sum as the average
maxi mum that it may spend for the acquisition of an insurance
policy and that it my cover by a corresponding calculable
portion of the net prem um

It does not follow from this that 1 1/2 percent of the
insured sum has to be figured as the closing cost; on the
contrary, | hold it advisable to stay with 1 percent or 1 1/4
percent of the insured sum It is possible for the average
issue age to decrease if younger persons participate in
insurance in greater nunbers or if younger persons insure
t henmsel ves with | arger anounts than the present experience has
shown. Then it is possible for the results of the cal cul ation
to develop so that the average issue age decreases and the
cal cul abl e rate of closing costs has becone too high.

Since even in the case where we cal culate the closing costs
with only 1 - 1 1/4 percent of the insured sum wth high
probability but not wth absolute certainty we are secured
agai nst the danger that could energe from a decline in the
aver age i ssue age; therefore | consider a precautionary
measure necessary which will be discussed in the follow ng:

20



If we figure as closing costs nore than the maxi mumrate for
t he youngest issue age, then at the younger ages the net prem um
to be used for the first year for the risk is smaller than the
prem um for a one year term insurance policy at the issue age
or, in other words, the premumreserve at the end of the first
i nsurance year beconmes negative and because of this the net
premumto be used in follow ng years would be greater than the
usual net premum for an issue age one year higher. If the
conpany includes the negative premumreserve for a younger age
in the total sum of the premumreserves this |owers the total
prem um reserves exactly by as nmuch as the conpany has too
little for the calculable nortality in the course of the year
[ of course, drawing interest until the end of the year]. The
hi gher the closing costs are cal culated, the greater will be the
ampunt of the negative prem um reserves and by so nuch nore
would the total sum of the premum reserves be forced down
thereby. Add to this the fact that the cost nmust be witten off
agai nst the conpany's capital for those insurance policies which
| apse after a 1 year existence. In consideration of these
circunstances, | hold it essential that a conpany does not
include the negative premum reserves in the total prem um
reserves, but calculates the premiumreserve for the end of the
year as zero.? Fromthis grows for the conmpany an expense which
exceeds the cal cul abl e expense allowance. But this is easy to
handl e, as will be denpbnstrated, so |long as we can assune t hat
t he cal cul abl e cl osi ng costs have not been set too high. |If the
conditions change so that it appears that the closing costs
cal culated up to now have been set too high, this will becone
evi dent when the portion of income that would be used for the
formation of the profit is reduced while the prem um reserve
remai ns untouched and the conpany has, at the sane tine, a built
in regulator for the magnitude of the closing costs.

The insurance polices that had a negative prem umreserve at
the end of the first year are increasing nore in the second year
because of the consideration of the calcul able closing costs.
If at the end of the second year, the prem um reserve should

4 If at the end of the business year an insurance policy has not been in
exi stence for a full insurance year, the premiumreserve for the end of the
busi ness year naturally has to be cal cul ated according to the cal cul ati ons of
fractional duration premumreserve. |f, for exanple, we calculate the
premumreserves as if the full annual preniunms had been paid at the beginning
of each insurance year for such an insurance policy for which the prem um
reserve would be negative or rather zero at the end of the insurance year we
nmust prem umreserve enough so that the calculable nortality for the not yet
el apsed fraction of the first insurance year is covered.

21



still

reserve only at

be negative then instead of

t he negative value again we
set the premum reserve to zero and pay the cal cul able prem um
the end of the third year

Thi s | ast

only with the very |lowest issue ages as the following table
shows:
| ssue Net Level Prem um Reserves
Age for a Policy for $100
Dur ati ons
1 2
15 0. 584 1.187 1. 809
16 0. 606 1.232 1.878
17 0.630 1.279 1.949
| ssue Zillmer Premumreserves @1 1/4 %
Age Cl osing Costs
Dur ati ons
1 2
15 -0. 659 -0. 049 0.581
16 -0.636 -0. 002 0. 651
17 -0.612 0. 045 0.723
eV = ¢V - (1 - V)

22
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In general, the expense that the conpany incurs by not
setting up the actual negative prem umreserves but setting them
to zero, that is, for some of the insurance policies the prem um

reserves are calculated as greater than they actually are, is not

significant. If we calculate on the basis of 1 1/4 percent
closing cost, the premumreserves will already be positive at
the end of the first year for an issue age of 35 years; if we

cal cul ate on the basis of 1 percent, the prem umreserves wll
al ready be positive for the issue age of 30. In general, the
younger ages are covered with I ess insurance the |ower the age so
that where the closing expense for the individual insurance
policy becones sonewhat |arger, then there are only individual
i nsurance policies that cause this expense. Add to this that in
a steadily grow ng business, this expense is to be paid only in
the first year. The net premiumfor the second year has to cover
the nortality of that year and the negative prem umreserve for
the end of the first year and beyond that provide the positive
prem um reserve for the end of the second year. Since the
negative premum reserve has already been defrayed by the
conpany, this portion of the net premumflows towards its profit

or rather this portion defrays the negative prem umreserves for
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t he new insurance policies. In a business that grows at an
i ncreasing rate, the expense would repeat itself every year, and
the increase would be the difference by which the insurance
policies for the younger ages have grown nore than in the
previous year. To have grasp of the size of these costs we wll
make the specific and certainly not too | ow assunption that in a

year conpany insures

$10, 000 for 20 year old persons

$20, 000 for 21 year old persons

$30, 000 for 22 year old persons

$100, 000 for 29 year old persons

$120, 000 for 30 year old persons

$140, 000 for 31 year old persons

$200, 000 for 34 year old persons
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Then if we calculate closing costs as 1 percent

amounts, we woul d have
Negative Prem um Reserve
| ssue | nsured As Percent
Age Sum of I n Tot al
| nsured Sum (%)
20 $10, 000 | - 0. 289% -28.9
21 $20, 000 | - 0. 263% -52.5
22 $30, 000 | - 0. 234% -70.3
23 $40, 000 | - 0. 205% -82.2
24 $50, 000 | - 0. 175% -87.5
25 $60, 000 | - 0. 143% -85.8
26 $70,000 | -0.110% -77.1
27 $80, 000 | -0.075% -60.4
28 $90, 000 | - 0. 040% -35.9
29 $100, 000 | - 0. 002% -2.2
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Sum $550, 000 -582.8

g

Prem um reserve Factor w thout sign
eV = Ve - 1 (1 - V)
Col. 4 =Col. 3 * Col. 2

If we calculate closing costs as 1 1/4 percent of the insured

anmount
1 1/4_ % Cl osi ng Cost
Negative Prem um reserve
As % of
| ssue Age | nsured Sum | nsured Sum In Tot al
20 $10, 000 -0.538 -53.8
21 $20, 000 -0.511 -102.1
22 $30, 000 - 0. 482 -144.7
23 $40, 000 - 0. 453 -181.4
24 $50, 000 -0. 423 -211.5
25 $60, 000 -0. 391 -234.5
26 $70, 000 -0. 358 -250. 6
27 $80, 000 -0.323 -258.6
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28 $90, 000 -0. 288 -258. 8
29 $100, 000 - 0. 250 -249. 7
30 $120, 000 -0. 211 -253.0
31 $140, 000 -0.170 -237. 4
32 $160, 000 -0. 127 -203.1
33 $180, 000 -0.082 -147.0
34 $200, 000 - 0. 033 -66. 8
Tot al $1, 350, 000 -2,853.0

If a conmpany in every year issues $550,000 nore insurance
i nforce than in the preceding year for the issue ages under 30,
then it would have, at 1 percent closing costs, an expenditure
t hat exceeds the cal cul able only by $586, that is, this
expendi ture does not even anmount to 1/4 percent of the prem um
i ncome as soon as the prem umincome has clinmbed over $250, 000,
or if the conpany figures on 1 1/4 percent closing costs, it
woul d have an annual expenditure of $2,870 when in every year
it issues policies for $1,350,000 nore than in the previous
year for the issue ages under 35, thus less than 1 percent of
the prem umincome when this has exceeded $300, 000.

One coul d say that the conpany can figure the maxi num
rates for closing costs for every age, the total prem um
reserve of the new insurance policy would then amount to

exactly zero, and the net prem um of each individual issue age
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woul d then becone equal to the usual net prem um of the next

hi gher age. |If a conpany calculates its premunms fromthe
start so that it every tinme adds a certain percentile |oading,
then the prem uns for the higher issue ages would becone very
expensive [besides this for safety it would have to nake the
size of the comm ssions for the agents |ikew se dependabl e on
the i ssue age which as already nentioned could |ead to al
sorts of difficulties]. The follow ng table shows the various
percentage rates which would remain for the conpany fromthe

| oaded prem um when the | oaded premumis calculated in the
usual nethod according to the Conbi ned Experience Mirtality
Table and 3 1/2 percent interest and a | oading of 12 1/2
percent. According to the usual nethod, the conpany woul d | ose

a ninth part or 11 1/9 percent of the prem uns.

For Adm ni strative Cost Stated as a Percent
of the Loaded Premum if the First Year

Premi um Reduced by:

1 % 1 1/4 %
| ssue Age Max Rate | nsured Sum | nsured Sum
20 8.94% 8. 04% 7.28%

28



30 8. 46% 8. 55% 7.91%
40 7.80% 9.01% 8. 49%
50 7.14% 9.41% 8.99%
60 6.53% 9.71% 9. 36%
Remainder = ( G - | - Ac1 ) | &

This formul a does not work for the second and third col ums.

Additionally this table shows that the agency conm ssions
whi ch according to the earlier method were neasured according
to a determ ned percentage rate of the prem um according to
t he new nmet hod could be easily so determned that it becones
nore advant ageous for the conpany. After a significant
conmm ssion in the first year after the closing of the insurance
policy the agent will be readily satisfied with a smaller
conmm ssion for the later years. |If, for exanple, earlier a
conpany paid as agents conm ssion 6 percent of the premum it
woul d have only 5 1/9 percent for the other admnistrative

costs. Now, if besides the closing comm ssion it pays only 2 to
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3 percent prem um comm ssion, there remains for it for nost
| ssue ages nore than 5 1/9 percent.

As it concerns the premumreserve for an insurance policy
that has existed for a nunber of years, the prem umreserve
woul d be sonewhat |ess than according to the previous nethod.
The difference between the two premumreserves wll becone
smal | er each year. As can easily be proved with the hel p of
mat hemati cal synbol s, when the cal cul able rate of the closing
conmi ssions is equal to "a" percent of the insured anount, then
the difference in the premumreserves is "a" percent of the
i nsured sum | essened by "a" percent of the prem umreserve

cal cul ated according to the old nethod.

Since the prem umreserve gets bigger every year, the
difference will become less with every year. For exanple, if
the old premumreserve for an insurance policy of $100 has the
val ue of:

$25.00 then the new premumreserve with 1 % closing costs is
$24. 25

50' OO 1 1 1 1 1 1 1 L | 1 49' 50
75' 00 1 1 1 1 1 1 1 L | 1 74' 75
100' OO 1 1 1 1 1 1 1 1 1 100' OO
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The total prem umreserve of an insurance conpany for al
I nsurance policies whose prem umreserves are cal cul ated
according to the new principle has |ikewise a snmaller val ue
than if it were calculated according to the old nethod because
each individual premiumreserve is snmaller. The difference
will be relatively greater where the greatest nunber of
i nsurance policies have not existed for very long. The
difference here is also "a" percent of the insured sum | essened

by "a" percent of the prem um reserve cal cul ated according to
the old nmethod when "a" percent of the insured sum was
cal cul ated as closing costs. For exanple, at the end of the
year 1861, the Life Insurance Conpany of Gotha had insurance
i nforce of $38,800,000 and a prem um prem um reserve of about
$8, 700, 000. If the Life Insurance Conpany of Gotha had figured
fromthe beginning 1 percent closing costs, its prem um
reserves woul d be about:

($388,000 - $87,000) that is, $301,000 snualler.

Table | (attached) follows the prem umreserve for an
i nsurance policy of $100 for the issue ages of 30,40, and 50
t hrough the whole termof the insurance policy. W see that
the premiumreserves with cal cul ation of closing costs grow

faster than the old premumreserves as it nmust be since from

t he second policy year on there is a higher, calcul ated net
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premum The Tables Il, 111, and IV each follow a conpany of
persons of the sane age that insure thenselves at the sane
time, and Table V gives a picture of the results achieved by an
I nsurance conpany when it reinsures every year such cohorts as
are followed individually in Tables Il, 1Il, and IV. It shows
that after a sequence of 60 years, with an insurance inforce of
about $41, 900, 000, the old prem umreserve woul d have grown to
$12,644,900. The premiumreserve with 1 percent closing costs
woul d have grown to $12, 352,000, and the premumreserve with 1
1/ 4 percent closing costs would have grown to $12,279,100. The
di fference between the old and the new prem um reserve is,
according to the above, with 1 percent closing costs $419, 102 -
$126, 449 = $292,653 with 1 1/4 percent closing costs $419, 102 -
$126,449) * 5/4 = $365, 817.

Wth the assunptions of Table V, a stationary state cones
after 60 years, that is, as the consequence of annual cases of
deat h, respectively, expirations of insurance policies, the
same sum cones due which is annually newmy insured. Therefore,
in the future the insurance inforce, prem umincone, and
prem um reserve remain constant as |ong as the assunptions are
nmet. I n such a state, obviously, the net prem uns and the
cal cul abl e interest on those prem uns and on the prem um

reserve capital nust be as great as the annually payable
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i nsurance sum Fromthe existing insurance inforce after 60
years come:

$16, 947,500 to nenbers that join at age 30

$20, 055, 100 to nenbers that join at age 40

$ 4,907,600 to nenbers that join at age 50

If we now add to these values the expected prem um and

i nterest income suns and cal culate prem uminconmes as follows:
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Net Premiumif the First Year's Prem um

I s Reduced by

| ssue Age 0 % 1 % 11/4 %
30 1.7973 1.8490 1.8620
40 2.4841 2. 5428 2. 5575
50 3.7083 3.7792 3.7969

We get the follow ng i ncome schedul e which should cover the
operations of the conpany:

1) when the premiumreserve is cal culated w thout closing

costs
Net Prem um $1, 021, 661
3 1/2 percent interest thereon 35, 758
3 1/2 percent interest on prem umreserve 442,547
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Tot al $1, 499, 966
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2) if the premumreserve is calculated with 1 percent
cl osing costs

Net Prem um (after deduction of $15, 000) $1, 031, 547

3 1/ 2 percent interest thereon 36, 104

3 1/2 percent interest on the prem umreserve
432, 327

Tot al $1, 499, 978

3) if the premumreserve is calculated with 1 1/4
percent closing costs

Net Prem um (after deduction of $18, 750) $1, 034, 019

3 1/2 percent interest thereon 36, 190

3 1/2 percent interest on the prem umreserve
429, 768

Tot al $1, 499, 977
The smal |l differences of $34, $22, and $23 respectively agai nst
the required sum of $1,500,000 have their origin only in the
round off that the nunbers in Table V were subjected to (this
is an alternative proof of the adequateness of the various

prem um reserves).
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The above denpbnstrates clearly that a prenm umreserve
calculated with a rate of closing costs that is not too high is
conpletely sufficient for the solvency of the conmpany if the
I nsurance polices exist until their normal end. If an insured
allows his insurance to | apse while he is still alive, then
this would not be awkward for the conpany especially when it
has used the precautionary rule that the negative prem um
reserves at the younger issue ages are not put up with the
cal cul abl e ambunt but with the anmount of zero, and when the
agent does not receive a corresponding portion of the closing
conmi ssi ons or nmust pay out respectively in the case where the
I nsurance | apses during the first year of its existence. On the
contrary the collective prem umreserves on such insurance
policies go to the conpany and flow to its profits. |If at
| apsi ng the insurance has been in existence | ong enough so that
the insured can demand a buy back price, only the |ower prem um
reserve can conme into the calculations. As far as we know a
conpany is (not)obliged in such a case to pay the whole prem um
reserve, only a certain portion of the premumreserve. |If a
conpany, for exanple, customarily pays 3/4 of the prem um
reserve, then it can pay back just as nuch as when the prem um
reserve was cal cul ated wi thout closing costs as soon as the

prem um reserve has grown, for a $100 insured sumwth 1
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percent closing costs, to over $3 and, with 1 1/4 percent
closing costs, to over $3 3/4 or, when the prem umreserve

wi t hout closing costs, had grown to $4 or $5, respectively, and
it can pay back better since it has already paid itself for all

cl osing costs.
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I
M. WI helmLazarus in the above nentioned paper "The

Security of Life Insurance Institutions” (Rundschau der

Ver si cherungen, 1857, p.317) called attention to it, noting

that in the closing of the books of the Gresham Life I nsurance
Society on 12 Novenber 1855, the liabilities of the society
toward its insureds, even though it had been in existence for 7
years already, were valued |lower than the value of prem uns yet
to be collected and yet a significant sum of the premunms to be
used for the coverage of obligations had already been
collected. A simlar relationship shows itself in the bal ance
sheet of the Great Britain published sone tine ago. After an
al nost 20 year existence, instead of a premi umreserve, the
Great Britain had as an asset the value of future prem um

i ncome 529, 469 pounds and as a liability the present val ue of
the insured sum 494,707 pounds. Not only is there no prem um
reserve on hand, but the conpany figures for itself a net worth
or profit of 34,762 pounds or $231, 700 which sumis the present

val ue of what

Note: 34,762 pounds is 231,700 talers. This is 6 2/3 talers

per pound. The exchange rate to U.S. dollars at this tinme was
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5 dollars per pound. Thus the exchange rate was 1 1/3 taler

per dollar or $.75 for a taler.

the conmpany will collect in excess of what it expects to pay at

the close of the existing insurance policies.

It is known that in the calculation of the net prem um
t he obligations of the insured are equalized with the
obligations of the conpany. |If we continue on to the pren um
reserve calculation with net premium then under speci al
circunstances, as was shown in the first segnent, the prem um
reserve of a portion of the insurance policies flow ng out of
the current year can becone negative in cal culation but this
negative amount is of little significance as opposed to the
prem um reserves of all the insurance policies of that year and
di sappeari ng as opposed to the total prem umreserves of al
I nsurance policies fromvarious years. It is then inpossible,
using calculations with net premuns, for the prem umreserve
to work out in the way it did with the Geat Britain; and, in
practice, a significant nunber of English conpanies cal cul ate
their premiumreserves so that the premuns to be paid in the

future by the insureds are cal cul ated not according to the net
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prem uns but according to a nuch higher premiumand as a rule
according to the | oaded premiumwhile the obligations of the
conpany are val ued according to the net premuns. As a
consequence of this calculation, the prem umreserve does not
neet the demand that it be formed out of portion of the prem um
demanded for the risk after a one-tine deduction of expenses
covering calculable nortality and the addition of cal cul abl e
interest. This nmethod of calculating the premumreserves is
clearly m sleading. Apparently it is calculated according to
the same principles as in the calculation with net prem uns.
One deducts fromthe value of the insured sum[the net single
prem um for insurance] the value of the premuns to be
collected in the future, only instead of the net prem um one
takes the gross premuns. Herein lies the m stake. This
principle for the cal culation of premiumreserves is generally
only correct [even if it can be directly deduced] because and
so far as it is a reformulation of the other principle
according to which the prem um reserve consists of the portion
of the net prem um not used up for nortality and the duly
collected interest. |If a conpany would enjoy a grow ng

advant age out of closed insurance policy as soon as possi bl e,
then there is only the follow ng way to sanction this

procedure. So long as the | oaded prem um paid by an insured is
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hi gher than the net prem um of that age into which the insured
is gradually noving, the conpany figures as net prem umthe
prem um for one year terminsurance, the excess of the | oaded
prem um over the one year termpremumit figures as profit.
Once the insured has reached that age for which as issue age
the net prem um of the whole |life insurance equals that prem um
whi ch the insured pays, the whole life premumis charged.
During the first (5 to 7) years when this forns absolutely no
prem um reserve, and only later would the conpany have a
portion of the premumfor premumreserve. Even with this
nodel which borders on the inmaginable, there is no tal k about
negati ve premumreserves. This is a new proof that this
met hod of the English conpanies for cal culating prem um
reserves with gross premuns is msleading.

The just described way of enjoying the advantage from an
i nsurance policy as quickly as possible is surpassed by the
met hod using gross premunms. Here in the nmonent of the closing
of an insurance policy, a profit appears for as many percent of
the total value of the future prem um paynents as the
percent age | oading included in the prem unms, or since the val ue
of the future prem um paynents neasured according to net
premunms is equal to the net single premumfor the insurance

there is a profit in the anount of just as nuch a percent of
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the net premum as the |oaded premiumis higher than the net
premum for exanple, if a conpany figures according to the
Conbi ned Experience Table with an interest rate of 4 1/2
percent [in many cases, a higher interest rate is figured and

t he thus reduced net prem uns are |oaded on this nmuch nore] and
30 percent | oad of the net prem uns, at the nonent of the

closing of the insurance policy the profit amunts to:

| ssue Profit as Percent of

Age | nsured Sum
20 6. 63%
30 8. 16%
37 9. 60%
40 10. 34%
50 13. 38%
60 17.02%
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I f such a conpany in a year closes insurance policies in
t he anount of $5,000,000 [on the average issue age 37], in so
doing it figures for itself a profit of not |ess than $480, 000,
that is,
$5, 000, 000 * 9.60% °

Therefore the first nethod cannot be sancti oned because
not hing remai ns for the conpany to take care of business
expenses if the net premumto be cal cul ated for obligations of
t he conmpany [premiumreserve and nortality] during the term of
the contract reaches the magnitude of the | oaded premum |If

t he conpany has significant stock capital, it can cover those

5. Aside fromthe other consequences that such figures nust have on the
financi al devel opnent, this procedure seens to be unjustified, not to use a
stronger expression, because this profit can only be realized when the
i nsureds maintain their insurance inforce until the regular expiration or even
could be forced to maintain theminforce. But the conpany knows that a nunber
of the insurance policies will lapse and in spite of this ascribes the profit
of these to itself. It is really very mldly judged when one asks as already
M. Lazarus did in his essay "Wat woul d one say when a merchant puts as an
i ncrease of his assets profit which is hoped for out of an initiated, but
unconsummat ed deal ?* However the nerchant could achieve this goal while the
i nsurance conmpany knows in advance that it will not achieve its goal in so and
SO many cases.
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costs with the interest on this capital when the business
expansion is small. |If the expansion of the business exceeds a
certain limt then the interest on even the npbst significant
capital will not be sufficient. One cannot sanction a nodel
which, with the expansion of the business, does not offer
growi ng neans for the coverage of business costs -- with
traditionally figuring conpanies, the means for the coverage of
busi ness costs and beyond that for the formation of profits,
increase first in a determned relationship to prem um i ncone
and then in a certain relationship to prem um prem um reserve
in that the interest realized above the regul ar percentage rate
[and this will probably not be higher than 3 1/2 percent in
solid conpanies] flow not to the prem umreserve but to the
adm ni strative accounts, respectively, the profit. This |ast
income as a rule is conpletely mssing in the irrationally
figuring conpani es because usually they have a cal cul at ed
interest rate that is so high that the actual interest on the
prem um reserve capital is actually much | ower than that
requi red by cal cul ati on.

The met hod of prem umreserve cal cul ati on formthe gross
prem uns suffers fromthe sane problem that it |eaves nothing
| eft for coverage of adm nistrative costs fromthe prem uns

that will come in the future. It brings with it several
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di sadvant ages, that bring with them a soon and sure ruin of the
company.

First we will conpare the magnitude of the prem um
reserves that have been cal cul ated according to the nethod of
gross premuns with the nmagnitude of rationally cal cul ated
prem um reserves. Table | shows in its fourth colum the
prem um reserve for issue ages 30, 40, and 50 on the basis of a
prem um provided with an interest rate of 4 1/2 percent and a
| oadi ng of 30 percent. The table shows that in the first 5 to
7 years, the premumreserve is negative. Later the prem um
reserve achi eves a positive value and when the insurance policy
continues until its end, the premumreserve finally grows to
the full amount of the insurance sum Table Il shows in its
seventh colum the prem umreserves which the conpany puts up
for the nunber of persons who at issue tinme had been 30 years
ol d and insured altogether for $500,000 when the appropriate
i nsurance policies are followed up to the natural end.

Li kewi se Table 11l and IV show sim lar results for people who
at issue age are 40 respectively 50 years old. Colunmms 8 and 9
in Tables Il through IV also denonstrate the asset and
liability postings that are so beloved in the English
accounting. The difference of the nunmbers from colums 8 and 9

give the prem umreserves under colum 7. Table V contains the

46



sunmary of the three preceding tables. Wen we add nunbers of
the individual colums fromthe top down, we get those results
t hat an insurance conpany achi eves when it insures such groups
of insurance policies each year. The row suns conbi ned out of
the 3 tables gives then the nunbers for Table V. The preni um
rates [ Colum 3] that were the basis for the premumincone are
the premuns of 4 1/2 percent raised by 30 percent. The
colums 8 and 9 were omtted but they could be devel oped by the
addition of the 3 Tables Il to IV.

Tabl e V shows that the total prem umreserve becones
positive only in the 13th year, and that finally after 60
years, where under the assuned circunstances, |ikew se takes
pl ace a stationary condition, the premiumreserve is about
$4, 000, 000 snal l er than the prem um reserve found by rational
calculation in colums 4, 5 and 6. This difference amounts
to about 10 percent of the insurance sum nore than 30 percent
of the rational prem umreserve, and about 350 percent of the
prem um incone. These relationships become even nore col ossa
if we presune a steadily grow ng business as it happens in
Table V. Here after 30 years the difference between the
prem um reserves fromthe gross prem um and the rationally
cal cul ated prem um reserve al ready anmounts to about $9, 000, 000,

that is, nore than 50 percent of the rational prem umreserve.
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To exam ne further what influence the calculation with
gross prem unms has on the devel opnment of the business, we wll
first assunme that no insurance policy expires before its
regular end. |f the conpany does for a longer tine equal
busi ness then, and this is certainly an unnatural phenonenon,
the profit lessens fromyear to year. |f, for exanple, we use
the nunmbers of Table V and assune the existence of a fund from
whi ch the conpany can withdraw the artificially cal cul ated
profit for as long as the actually collected prem um noneys do
not reach so far and if we further assunme that all funds draw
interest at 4 1/2 percent, and if we cal cul ate agency
comm ssions as 1/2 of the first annual prem umand only 1
percent of all later prem uns and as adm nistrative costs
annual ly $20,000 nultiplied by .1 percent of the insurance sum
the conmpany will achieve profits as they are put together in

the follow ng table:
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Profit as a
Busi ness Prem um Percent of
Year Profit I ncome Prem um | nconme
1 $120, 000 $43, 800 274%
5 $111, 400 $213, 900 52%
10 $101, 700 $413, 800 25%
15 $92, 200 $597, 300 15%
20 $83, 400 $760, 700 11%
30 $67, 600 $1, 012, 400 7%
60 $50, 500 $1, 209, 500 4%

(table from page 28)°

Profit therefore decreases by about 58 percent in the
course of time since with an equal or even business, the profit

beconmes | ess each year. It is a necessary consequence that the

5 Here the profit is greater than the premumincone. It generally
happens often with the conpanies that calculate in this way that they have
more profit than they own in cash or noney value. Therefore one frequently
finds that colossal profit postings have been held back for |ater
di stribution.
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whol e profit that a policy can bring with regul ar existence
will be used up in the year of the end of the insurance policy.
I f the business continues in the same way, there would result
year after year the sanme profit if the business expense renmains
t he same. But these business expenses grow with the expansion
of the business; therefore the profit nust decline.
Conversely, if a conmpany wants to achi eve equal profits in each
follow ng year, it nust do nore and nore business so that the
profit will not sink under a certain percent of the prem um
income [In the |ast case, the profit froma certain point in
time on would have to grow proportionately to the pren um
i ncone] .

Thi s appearance which characterizes the whol e system as
unheal thy emerges even wi thout |apses. But what happens when a
| arge part of the insurance policies |apse time and again?

Then here emerges the main problemof this system The | apsing
of insurance policies occurs, to a |arge extent, in insurance
policies that are not very old yet, where as a rule the prem um
reserve is still negative. Wth the lapsing of such an

I nsurance policy, the negative prem umreserve, respectively,

t he excessive asset posting di sappear; the conmpany now must
cover this disappearance by new i nsurance policies which bring

with them negative prem umreserves and only with growth beyond
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t hat comes the attai nnment of the annual profit. Since with
gr ow ng expansion, the nunber of |apsing insurance policies

al so grows then the business has to grow faster and faster.
Since the acconplishment of this demand requires superhuman
efforts, the sad consequences of this unhealthy system are very
soon denmonstrated here too. Even with the calculation with
gross prem uns according to which the prem umreserve, the debt
of the conpany to its insureds, is established so small in the
bal ance sheet even sonetinmes conversely as a debt of the

i nsured, the conpanies very soon get into difficulties because
t he expansion is not increasing sufficiently [the |losses in

i nterest income because of the too high assuned interest rate
are not even cal culated here]. To figure out the proper
profit, the to cover the no | onger manageabl e deficit, the
conpani es are forced to extrapolate all kinds of doubtful
postings in accruals, and it is very difficult for the public
to judge their value. When this manuever finally will not work
any nore, one attenpts to get rid of the whole business by
ceding it to another conmpany. It would hardly seem possible
that a conpany would get rid of a business in such a sickly
state; but the experience shows that every year in England so
and so many amal gamations and business transfers occur. How a

conpany can feel notivated to take over such an unhealthy
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busi ness cannot even be conceived in a German imagi nati on.
Such conpani es can only specul ate that in the next years the
prem umincome will exceed the expenditures for nortality and
that they could in some one formcal cul ate the excess part of
the premiumincome as gain. Wen it finally will not go any
farther, the business collapses; it does no harm when the many
i nsureds remain unsatisfied. The executives of the business
and their sharehol ders, these too have enjoyed their benefits.
Not hi ng keeps them from establi shing a new busi ness under sone
ot her nane. A fraternal burial society which is arranged as
badly as possible, which collects contributions according to
the principle of the present need, is to be preferred to such a
life insurance conpany. When the burial society cannot
continue on the whole, the nenbers have paid as little as
possi bl e, and certainly too little; however, the policy holders
of such a conpany have paid sufficient anmpbunts and yet cone out
enpty in the end.

When an insured, who has al ready been insured | ong enough
so that for him individual calculations result in a positive
prem um reserve, wants to give up his insurance policy, the
conpany according to cal cul ations could concede a buy back
price, but in reality there is no noney, for against the

positive premumreserve of the long terminsurance falls the
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negative prem umreserve of a younger insured, and both prem um
reserves together cancel each other partly or fully.
Therefore, as a rule, one seeks vainly in the insurance terns
of such conpanies for a rule which obliges the conpany to buy
back the policy; many conpani es declare frequently, naturally
wi t hout adding the true reason, that a buy back in mass woul d
be di sadvant ageous to the conpany. Naturally when one has to
pay nore than one has, that can hurt.

We can establish different consequences of the unhealthy
system of calculating with gross premuns. W want to nention
only the follow ng. When a conpany suddenly ceases every entry

of new insurance policies, in the rational calculation the

prem umreserve will grow for a tine if a stationary state had
not already been entered. In any case the prem umreserve
grows | ess than when the new i nsurance policies are added. It
is reversed in a systemof gross premuns. |If insurance

policies are not being added any nore during a series of years,
the premumreserve will grow stronger than when new insurance

policies are added.

Several conpanies, that evidently are calculating with
gross prem uns, declare that they in the calculations of the

val ue of future prem um paynents set apart a sufficient portion
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of the | oaded prem uns for the adm nistrative costs. Suppose
now t hat the value of the insured suns is calculated not only
according to the sane nortality table, but also the same
interest rate as the value of the future prem um paynents [a

hi gher interest rate in the calculation of the value of the

i nsured sunms, and many conpani es cal cul ate this way, obviously
would formthis value as | ess and thereby cancel the setting
aside of a part of the |oaded premumfor the admnistrative
costs when not |eading to worse results]; the partitioning of
the whole | oading would lead to a rational establishnent of the
prem um reserve. As a rule, the prem uns have col ossa

| oadi ngs, occasionally 40% or nore of the net prem uns and
above; if now about 5 percent of it is partitioned, then the
premuns that are to be used for the calculation of future
prem um incone are | oaded so sufficiently that the prem um
reserve for the individual insurance policy here al so needs
several years to go over fromthe negative to the positive. |If
t he annual business profit with equal additions and w thout

| osses by | apsing would becone equal [the sane year after
year], that is, in the sum not in the percent of prem um

i ncome then since a portion of the insurance policies wll

| apse to achi eve the equal gain, the annual additions nmust grow

or increase, and since with growing additions there also grows
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t he number of |apsing insurance policies, the additions nust
grow for so much nore. Should the annual profit not sink bel ow
a certain percentage rate of the prem umincone, the annua
addi tions must naturally grow so nuch faster. Here as above,
the condition of the conpany is tied to the demand that the
annual additions nmust grow faster each year. Also for this
case, there result the sane consequences as when the prem um
reserves are cal cul ated according to the | oaded prem uns only
here, they occur somewhat sl|lower and m | der.

If we summarize the above, then the m stakes of the
prem um reserve cal culation from gross prem uns which are
hi gher than the net prem unms cal culated for the risk, but in
general equal to the | oaded prem uns, consists of the
fol |l ow ng:

1) At the close of an insurance policy, there is

calcul ated an artificial gain’ which consequently may not

be realized and in so and so many cases is not actually

realized;

2) The premiumreserve of the individual insurance policy

is in and for itself already too | ow besides that the

negative prem um reserves of the younger insurance

. This gain is by as nuch higher the higher the |oading --Therefore one
finds in England al nost only nutual or mixed conpanies. Pure stock companies

woul d have to add the possibly smallest |oading to their net prem uns.
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policies partly or wholly cancel the positive prenium
reserves of the ol der insurance policies;
3) The gain nentioned under 1) is the sole or main
source a) for absorbing the adm nistrative costs,
b) for the coverage of the disappearing negative
prem um reserves as consequence of the premature
expiration of the insurance policies,
c) for the annual profit.
Since both the first postings [ a) and b)] are necessary
expenses and in addition growi ng ones, but since the profit
menti oned under 1) cannot al ways grow further or what anounts
to the sane thing since the annual addition or growth cannot go
hi gher forever with each foll owi ng year, then the annual profit
menti oned under c) sooner or later nmust let up and finally a
deficit will come into existence and the conmpany will becone

i nsol vent.

Premi um reserves for an endowrent at age 90 with a face anount
of $100 and prem unms payabl e annual ly, cal cul ated according to
t he Combi ned Experience Tabl e.

Tabl e |

Zillmer Prem um Reserve Cal cul ati ons
Endownent @®0

Interest Rate 3.5%

| ssue Age 30

Net Prem um 1.797252

=0 | = 1 | = 1.25
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Initial Termnal [Initial Termnal [Initial Ter m nal

Reserves | Reserves | Reserves | Reserves | Reserves | Reserves
1 1.7973 1. 0263 0.7973 0. 0366 0.5473 -0.2109
2 2.8236 2.0824 1. 8338 1.1033 1. 5864 0. 8585
3 3.8797 3.1685 2.9005 2.2002 2. 6557 1.9581
4 4.9658 4.2859 3.9974 3.3287 3. 7554 3.0894
5 6. 0831 5.4359 5.1260 | 4. 4903 4.8867 4.2539
6 7.2332 6. 6190 6. 2875 5.6852 6. 0511 5.4518
7 8.4163 7.8367 7.4825 6. 9151 7.2490 6. 6847
8 9. 6340 9. 0905 8.7123 8.1814 8.4819 7.9541
9 10. 8878 10. 3811 9.9787 9. 4849 9.7514 9.2608
10 12.1783 11. 7101 11. 2821 10. 8272 11. 0581 | 10. 6065

Tabl e |

Zill mer Premi um Reserve Cal cul ati ons

Endownent @0

Interest Rate 3.5%

| ssue Age 30

Net Prem um 1. 797252

I=0 | = 1 | = 1.25

Initial Termnal [Initial Termnal [Initial Ter m nal

Reserves | Reserves | Reserves | Reserves | Reserves | Reserves
11 3.5073 |13.0794 12. 6244 12.2102 12. 4037 11. 9929
12 14. 8767 | 14. 4899 14. 0075 13. 6348 13. 7902 13. 4211
13 16. 2872 | 15. 9415 15. 4321 15. 1009 15. 2183 14. 8907
14 17.7387 | 17. 4306 16. 8981 16. 6049 16. 6880 16. 3985
15 19. 2279 | 18. 9528 18. 4022 18. 1423 18. 1958 17. 9397
16 20. 7501 | 20. 5055 19. 9396 19. 7106 19. 7370 19.5118
17 22.3028 | 22.0830 21.5078 21.3038 21.3091 21.1090
18 23.8802 | 23. 6846 23.1011 22.9214 22.9063 22. 7307
19 25. 4818 | 25. 3086 24. 7187 24. 5617 24. 5279 24. 3750
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20 27.1059 | 26. 9545 26. 3590 |[26.2240 |26.1723 |26.0414
21 28. 7517 | 28.6203 28.0213 |[27.9065 |27.8387 |27.7281
22 30.4176 | 30. 3045 29.7038 |29.6075 |29.5254 |[29.4333
23 32.1017 | 32. 0050 31.4048 |31.3250 |31.2305 |31.1550
24 | 33.8022 |33.7198 33.1223 |33.0570 |32.9523 |32.8913
25 35.5171 | 35. 4489 34.8543 |34.8034 |34.6886 |34.6420
26 37.2462 | 37.1891 36. 6007 |36.5609 |36.4393 |36.4039
27 38. 9863 | 38. 9387 38.3582 |38.3281 |38.2012 |38.1754
28 |40.7360 |40.6982 40. 1253 |40.1052 |[39.9727 |39.9569
29 | 42.4954 |42. 4647 41.9024 |41.8893 |41.7542 |41.7455
30 |44.2619 |44.2360 43. 6866 |43.6783 |[43.5427 |43.5389
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60

Initial

| ssue Age 30 (Continued)

Ter m nal

Initial

Ter m nal
Reserves Reserves Reserves Reserves Reserves Reserves

59

Initial

Ter m nal
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Tabl e 1.
Zillmer Prem umreserve Cal cul ations
Endowrent @0, Load 30% NSP
Interest Rate 4.5%
| ssue Age 30
Net Prem um 1. 609444
=0 = 8.1619

Initial Term nal Initial Ter m nal
Reserves Reserves Reserves Reserves

1.6094 0.8465 -6.5525 -7.2463
2.4560 1.7234 -5.6369 -6.2978
3. 3329 2.6312 -4.6884 -5.3160
4.2406 3.5714 -3.7065 -4.2990
5.1808 4.5458 -2.6896 -3.2451
6. 1552 5.5550 -1.6356 -2.1535
7.1645 6.6010 -0.5440 -1.0221
8. 2104 7.6857 0. 5873 0. 1511
9. 2951 8.8101 1.7605 1.3672
10. 4195 9.9763 2.9767 2.6287
11. 5858 11.1869 4.2381 3. 9380
12. 7963 12. 4430 5. 5475 5. 2967
14. 0525 13.7451 6. 9061 6. 7051
15. 3546 15. 0902 8. 3145 8.1600
16. 6997 16.4741 9.7694 9. 6568
18.0836 17.8947 11.2663 11.1933
19. 5041 19.3463 12.8027 12.7634
20. 9557 20.8287 14.3728 14.3668
22.4381 22.3404 15.9762 16.0019
23.9499 23.8812 17.6114 17.6685
25.4906 25.4495 19.2779 19. 3648
27.0589 27.0437 20.9742 21.0891
28.6532 28.6623 22.6986 22.8398
30. 2717 30.3032 24.4492 24.6147
31.9127 31.9668 26.2241 26.4140
33.5762 33.6497 28.0234 28.2343
35.2592 35.3507 29.8437 30.0741
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36
37
38
39
40

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

50.
52.
54.
56.
57.

Endownent

9637
7110
4468
1673
8711

| nt er est

Initial

59.
61.
62.
64.
66.
67.
69.
70.
72.
73.
75.
76.
78.
80.
81.
83.
85.
88.
91.
95.

5580
2253
8721
4976
1019
6847
2474
7935
3242
8440
3627
8931
4566
0837
8148
7110
8566
3881
5346
6938

51.
52.
54.
56.
57.

@0,

1015
8374
5578
2617
9486

46.
48.
50.
52.
54.

Rate 4. 5%
| ssue Age 30 (Continued)
Prem um

Net

Ter m nal

59.
61.
62.
64.
66.
67.
69.
70.
72.
73.
75.
76.
78.
80.
82.
84.
86.
89.
94.
. 0000

6158
2627
8881
4925
0753
6380
1840
7148
2346
7533
2837
8472
4743
2054
1016
2472
7787
9251
0843

8301
7199
5975
4583
3012

Initial

56.
57.
59.
61.
63.
64.
66.
68.
69.
71.
73.
74.
76.
78.
80.
82.
84.
87.
90.
95.

1258
9292
7104
4685
2038
9158
6061
2783
9340
5779
2205
8758
5669
3268
1992
2502
5709
3090
7122
2109

Load 30% NSP

47.
48.
50.
52.
54.

1105
9880
8489
6918
5164

1.609444

8.

1619

Ter m nal
Reserves Reserves Reserves Reserves

61

56.
58.
59.
61.
63.
64.
66.
68.
69.
71.
73.
74.
76.
78.
80.
82.
85.
89.
93.
. 0000

3197
1010
8591
5944
3064
9967
6688
3245
9684
6110
2664
9575
7174
5898
6407
9614
6996
1028
6015
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Tabl e |I.
Zillmer Prem umreserve Cal cul ati ons
Endowmrent @0
Interest Rate 3.5%
| ssue Age 40
Net Prem um 2.48414

Initial Term nal Initial Term nal Initial Ter m nal
Reserves Reserves Reserves Reserves Reserves Reserves

1.7973 1.5510 0.7973 0. 5665 0.5473 0. 3203
3. 3482 3. 1486 2.3637 2.1800 2.1176 1. 9379
4.9458 4.7926 3.9773 3. 8405 3.7352 3. 6025
6. 5899 6.4793 5.6378 5. 5441 5.3998 5.3103
8.2765 8.2033 7.3413 7.2854 7.1075 7.0559
10. 0006 9. 9620 9. 0826 9. 0616 8. 8531 8. 8365
11. 7593 11.7487 10.8589 10.8662 10.6338 10.6456
13. 5460 13.5627 12.6634 12.6984 12.4428 12.4823
15. 3600 15.4022 14.4956 14.5562 14.2795 14.3447
17.1994 17.2663 16.3535 16.4390 16.1420 16.2321
19. 0635 19. 1531 18.2362 18.3446 18.0294 18.1425
20. 9504 21.0606 20.1419 20.2712 19.9398 20.0739
22.8579 22.9866 22.0685 22.2165 21.8711 22.0240
24.7839 24.9290 24.0138 24.1782 23.8212 23.9906
26. 7262 26.8874 25.9755 26.1563 25.7878 25.9735
28.6846 28.8583 27.9535 28.1469 27.7707 27.9690
30. 6556 30.8400 29.9441 30.1484 29.7663 29.9755
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35
36
37
38
39
40

41
42
43
44
45
46
a7
48
49
50

65. 2066 65.1134 64.8407
66. 9107 66.7899 66.5618
68. 5872 68.4426 68.2551
70.2399 70.0733 69.9243
71.8705 71.6867 71.5713
73.4840 73.2933 73.2009
| ssue Age 40 (Continued)
= 0 =
________________ |
Initial Term nal Initial

Reserves Reserves Reserves

75.
76.
78.
80.
81.
83.
86.
88.
91.
95.

0905
7035
3448
0453
8453
8053
0085
5883
7675
9315

74.
76.
78.
80.
82.
84.
86.
89.
94.
. 0000

9063
5476
2480
0480
0081
2113
7910
9702
1342

74.
76.
78.
79.
81.
83.
85.
88.
91.
95.

8234
4526
1103
8278
6457
6254
8506
4562
6672
8728

64.
66.
68.
69.
71.
73.

7646
4578
1270
7740
4036
0262

Ter m nal
Reserves
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74.
76.
78.
79.
81.
84.
86.
89.
94.
. 0000

6554
3130
0305
8485
8282
0534
6589
8699
0756

64.
66.
68.
69.
71.
73.

7492
4746
1721
8454
4964
1301

Initial
Reserves

74.
76.
78.
79.
81.
83.
85.
88.
91.
95.

7567
3899
0517
7734
5959
5804
8112
4231
6421
8581

64.
66.
68.
69.
71.
72.

6774
3748
0481
6992
3328
9594

Ter m nal
Reserves

74.
76.
7.
79.
81.
84.
86.
89.
94.
. 0000

5926
2544
9761
7986
7832
0139
6259
8448
0609
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Tabl e 1.
Zillmer Prem umreserve Cal cul ations
Endowrent @0, Load 30% NSP
Interest Rate 4.5%
| ssue Age 40
Net Prem um 2.265013

| = 10. 3406
Initial Term nal Initial Ter m nal
Reserves Reserves Reserves Reserves

2.2650 1.3447 -8.0756 -8.8569
3. 6097 2.7400 -6.5919 -7.3172
5. 0050 4.1864 -5.0522 -5.7213
6.4514 5.6806 -3.4563 -4.0726
7.9456 7.2179 -1.8076 -2.3764
9. 4829 8.7958 -0.1114 -0.6352
11. 0608 10.4083 1.6298 1.1440
12. 6733 12. 0550 3.4090 2.9609
14. 3200 13.7343 5.2259 4.8139
15. 9993 15. 4458 7.0789 6. 7024
17.7108 17.1879 8.9674 8. 6246
19. 4529 18.9588 10.8896 10.5787
21.2238 20.7567 12.8437 12.5625
23. 0217 22.5795 14.8275 14.5738
24.8445 24.4274 16.8388 16.6127
26. 6924 26.2969 18.8778 18.6755
28.5619 28.1864 20.9405 20.7604
30. 4514 30.0965 23.0254 22.8681
32. 3615 32.0242 25.1331 24.9951
34.2892 33.9671 27.2601 27.1389
36.2321 35.9185 29.4039 29.2921
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35
36
37
38
39
40

41
42
43
44
45
46
a7
48
49
50

62.8226 62.3158 58.7440 58.4190
64. 5808 64.0517 60.6840 60.3344
66. 3167 65.7690 62.5994 62.2293
68. 0340 67.4694 64.4943 64.1055
69. 7344 69. 1577 66.3705 65.9684
71.4227 70.8446 68.2334 67.8298
Tabl e 1.
Zillmer Prem umreserve Cal cul ations
Endownment @0, Load 30% NSP
Interest Rate 4.5%
| ssue Age 40 (Continued)
Net Prem um 2.265013
= 0 1I= 10. 3406
________________ |
Initial Term nal Initial Ter m nal
Reserves Reserves Reserves Reserves

73.1096 72.5447 70.0948 69. 7056
74.8097 74.2814 71.9706 71.6219
76.5464 76.0888 73.8869 73.6163
78.3538 78.0118 75.8813 75.7381
80. 2768 80.1181 78.0031 78.0622
82.3831 82.5015 80.3272 80.6920
84. 7665 85.3135 82.9570 83.7948
87.5785 88.8086 86.0598 87.6514
91. 0736 93.4288 89.9164 92.7493
95. 6938 0. 0000 95.0143 0. 0000
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Tabl e |I.
Zillmer Prem umreserve Cal cul ati ons
Endowmrent @0
Interest Rate 3.5%
| ssue Age 50
Net Prem um 3.708312

Initial Term nal Initial Term nal Initial Ter m nal
Reserves Reserves Reserves Reserves Reserves Reserves
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35
36
37
38
39
40
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79.5924 78.2532 79.3512 78.0307
81. 9615 80.9162 81.7441 80.7209
84.6245 84.0343 84.4337 83.8709
87.7426 87.8770 87.5830 87.7530
91.5853 92.9100 91.4641 92.8375
96. 6184 0. 0000 96.5475 0. 0000

Table 1.

Zillmer Prem umreserve Cal cul ati ons
Endowment @0, Load 30% NSP

I nterest Rate 4.5%

| ssue Age 50

Net Prem um 3. 4654

Initial Term nal Initial Ter m nal
Reserves Reserves Reserves Reserves

3. 4654 2.0603 -9.9117 -11.0412
5. 5257 4.1548 -7.5758 -8.6666
7.6202 6.2811 -5.2012 -6.2558
9. 7465 8.4369 -2.7904 -3.8116
11. 9023 10.6223 -0.3462 -1.3338
14.0877 12.8333 2.1316 1.1729
16. 2987 15. 0680 4.6383 3. 7065
18. 5334 17.3270 7.1719 6. 2678
19

: . 6069 9. 7332 8. 8526
23.0723 21.9046 12.3180 11.4577
25.3700 24.2126 14.9231 14.0744
27.6780 26.5274 17.5398 16.6989
29. 9928 28.8434 20.1643 19.3248
32.3088 31.1578 22.7902 21.9487
34.6232 33.4649 25.4141 24.5644
36. 9303 35.7603 28.0298 27.1669
39. 2257 38.0408 30.6323 29.7524
41.5062 40.3010 33.2178 32.3150
43. 7664 42.5394 35.7804 34.8528
46.0048 44.7555 38.3182 37.3654
48. 2209 46.9459 40.8308 39.8488
50. 4113 49.1094 43.3142 42.3017
52.5748 51.2448 45.7671 44.7228
54. 7102 53.3525 48.1882 47.1124
56.8179 55.4319 50.5778 49.4699
58. 8973 57.4849 52.9353 51.7976
60. 9503 59.5159 55.2630 54.1003
62. 9813 61.5269 57.5657 56.3803
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79.
81.
84.
87.
91.
96.

2909
6897
3860
5431
4338
5297

77.
80.
83.
87.
92.
. 0000

9814
6777
8348
7255
8214



29 64.9923 63.5236 59.8457 58.6441
30 66. 9890 65.5187 62.1095 60.9061
31 68.9841 67.5293 64.3715 63.1857
32 70.9947 69.5833 66.6511 65.5144
33 73.0487 71.7209 68.9798 67.9380
34 75.1863 73.9951 71.4034 70.5164
35 77.4605 76.4862 73.9818 73.3407
36 79.9516 79.3049 76.8061 76.5365
37 82. 7703 82.6307 80.0019 80.3072
38 86. 0961 86.7643 83.7726 84.9937
39 90. 2297 92.2284 88.4591 91.1888
40 95. 6938 0. 0000 94.6542 0. 0000

Table 11
Overvi ew of the business outcones which result when a life
I nsurance conpany insures a cohort of 30 year olds, each one
for the same sum in a total of $500,000. The annual prem um
IS percent.

Life Reserves on the Basis

Busi ness | nsurance Premium 3 1/2 % Interest &
Year | nforce Clains | ncone I =0% | = 1% |=11/4%
--- 0 500000

1 495800 4200 10458 5100 181 -1045

2 491500 4300 10370 10200 5422 4219

3 487200 4300 10281 15400 10719 9540

4 482900 4300 10191 20700 16074 14919

5 478500 4400 10101 26000 21486 20355

6 474100 4400 10009 31400 26954 25847

7 469600 4500 9917 36800 32473 31391

8 465100 4500 9822 42300 38052 36995

9 460500 4600 9728 47800 43678 42646

10 455800 4700 9632 53400 49350 48344

11 451100 4700 9534 59000 55080 54100

12 446300 4800 9436 64700 60852 59898

13 441400 4900 9335 70400 66655 65728

14 436400 5000 9233 76100 72464 71563

15 431300 5100 9128 81700 78248 77374

16 426000 5300 9021 87400 83967 83120

17 420500 5500 8910 92900 89583 88763

18 414800 5700 8795 98200 95078 94287

19 408900 5900 8676 103500 100433 99669

20 402700 6200 8553 108500 105604 104869

21 396300 6400 8423 113400 110594 109886

22 389600 6700 8289 118100 115351 114672
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Busi ness |
Year

41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60

382600 7000 8149 122500 119850 119199
375300 7300 8003 126600 124063 123441
367700 7600 7850 130300 127972 127379
359700 8000 7691 133800 131510 130945
351400 8300 7524 136800 134685 134149
342700 8700 7350 139500 137440 136932
333700 9000 7168 141700 139785 139305
324300 9400 6980 143500 141649 141197
314500 9800 6783 144700 142992 142568
304200 10300 6578 145300 143739 143341
293500 10700 6363 145400 143899 143529
282400 11100 6139 144800 143450 143106
270900 11500 5907 143600 142361 142043
259000 11900 5666 141800 140609 140316
246700 12300 5417 139200 138173 137904
234000 12700 5160 136000 135031 134786
221000 13000 4894 132100 131228 131006
207700 13300 4623 127600 126759 126558

Table Il (Continued)

Life Reserves on the Basis

nsur ance Premum 3 1/2 % Interest &

nforce Cl ainms | ncone I = 0% | = 1% |1=11/4%
194200 13500 4344 122400 121675 121495
180600 13600 4062 116700 116041 115882
166900 13700 3778 110400 109862 109721
153200 13700 3491 103700 103213 103089
139600 13600 3204 96600 96171 96064
126300 13300 2920 89300 88897 88805
113300 13000 2642 81700 81417 81338
100700 12600 2370 74100 73827 73760
88600 12100 2106 66500 66231 66175
77100 11500 1853 58900 58739 58693
66300 10800 1613 51600 51464 51427
56300 10000 1387 44600 44526 44497
47100 9200 1178 38100 37964 37941
38800 8300 985 32000 31897 31880
31400 7400 812 26400 26362 26350
25000 6400 657 21500 21480 21471
19400 5600 523 17100 17115 17109
14700 4700 406 13400 13385 13382
10800 3900 307 10200 10235 10234

0 10800 226 0 0 0
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Age 30

Tabl e |1

(Conti nued)

Busi ness | nsurance

| nf orce

500000
495800
491500
487200
482900
478500
474100
469600
465100
460500
455800
451100
446300
441400
436400
431300
426000
420500
414800
408900
402700
396300
389600
382600
375300
367700
359700
351400
342700
333700
324300
314500
304200
293500
282400
270900
259000
246700

Cl ai ns

4200
4300
4300
4300
4400
4400
4500
4500
4600
4700
4700
4800
4900
5000
5100
5300
5500
5700
5900
6200
6400
6700
7000
7300
7600
8000
8300
8700
9000
9400
9800
10300
10700
11100
11500
11900
12300

| ncone

10458
10370
10281
10191
10101
10009
9917
9822
9728
9632
9534
9436
9335
9233
9128
9021
8910
8795
8676
8553
8423
8289
8149
8003
7850
7691
7524
7350
7168
6980
6783
6578
6363
6139
5907
5666
5417

70

Reserves Asset

Premum 4 1/2%

30% Load Prem uns

- 35900
- 31000
- 25900
- 20800
- 15500
-10200
- 4800
700
6300
12000
17800
23600
29600
35600
41600
47700
53700
59600
65400
71200
76700
82200
87400
92400
97100
101600
105700
109400
112800
115800
118300
120200
121600
122300
122500
122000
120900

173800
170800
167700
164600
161500
158300
155100
151800
148500
145100
141700
138200
134600
131000
127400
123700
119900
116100
112300
108400
104500
100500
96500
92500
88500
84400
80300
76300
72200
68200
64200
60200
56200
52300
48500
44800
41100

NPV

137900
139900
141900
143900
146000
148200
150300
152600
154800
157100
159500
161800
164300
166700
169100
171400
173600
175700
177700
179600
181200
182700
183900
184900
185600
186000
186000
185700
185100
184000
182400
180400
177800
174700
171000
166800
162000



38
39
40
41
42
43
44
45

Liability
NPV
Year
Benefits

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

234000 12700 5160
221000 13000 4894
207700 13300 4623
194200 13500 4344
180600 13600 4062
166900 13700 3778
153200 13700 3491
139600 13600 3204

119000
116400
113200
109400
104900
99900
94400
88400

Table Il (Continued)

Age 30

Busi ness | nsurance

I nforce Clains | nconme
126300 13300 2920
113300 13000 2642
100700 12600 2370
88600 12100 2106
77100 11500 1853
66300 10800 1613
56300 10000 1387
47100 9200 1178
38800 8300 985
31400 7400 812
25000 6400 657
19400 5600 523
14700 4700 406
10800 3900 307

0 10800 226

71

37600
34200
30900
27700
24700
21900
19200
16700

Reserves Asset

Premum 4 1/2%

30% Load Prem uns

82100
75500
68800
62000
55200
48600
42200
36100
30500
25300
20700
16600
13100
10100

0

14500
12300
10400
8700
7200
5800
4600
3600
2700
2000
1400
900
500
200

0

156600
150600
144100
137100
129700
121800
113600
105100

NPV

96500
87900
79200
70700
62400
54400
46800
39700
33200
27300
22100
17500
13600
10300



Table 111
Overvi ew of the business outcones which result when a life
I nsurance conpany insures a cohort of 40 year olds, each one
for the same sum in a total of $750,000. The annual prem um
IS percent.

Life Reserves on the Basis

Busi ness | nsurance Premium 3 1/2 % Interest &

Year | nforce Clains | ncone I =0% | =1% | =1
1/ 4% - - - - mm e e e e e e e ee e e mee e eeee eee mee e e
- - 0 750000

1 742200 7800 22062 11500 4204 2378
2 734300 7900 21833 23100 16008 14230
3 726300 8000 21601 34800 27894 26165
4 718100 8200 21365 46500 39812 38133
5 709700 8400 21124 58200 51704 50076
6 701000 8700 20877 69800 63522 61944
7 692000 9000 20621 81300 75194 73667
8 682600 9400 20356 92600 86679 85204
9 672900 9700 20080 103600 97949 96526

10 662800 10100 19794 114400 108957 107586
11 652200 10600 19497 124900 119644 118326
12 641200 11000 19186 135000 129979 128714
13 629700 11500 18862 144700 139897 138685
14 617700 12000 18524 154000 149349 148190
15 605200 12500 18171 162700 158298 157191
16 592100 13100 17803 170900 166658 165605
17 578400 13700 17418 178400 174378 173378
18 564100 14300 17015 185200 181421 180474
19 549200 14900 16594 191300 187727 186833
20 533700 15500 16156 196600 193243 192401
21 517500 16200 15700 201000 197859 197068
22 500600 16900 15223 204500 201517 200777
23 483000 17600 14726 206900 204156 203466
24 464700 18300 14208 208300 205726 205085
25 445700 19000 13670 208500 206172 205579
26 426100 19600 13111 207700 205493 204947
27 405800 20300 12534 205600 203605 203105
28 384900 20900 11937 202300 200517 200061
29 363500 21400 11322 197900 196260 195846
30 341700 21800 10693 192400 190877 190503
31 319500 22200 10052 185700 184356 184021
32 297100 22400 9399 178000 176810 176513
33 274600 22500 8740 169400 168309 168046
34 252100 22500 8078 159900 158933 158702

72



35 229800 22300 7416 149600 148829 148629

36 207800 22000 6760 138800 138099 137927

37 186400 21400 6113 127600 126989 126842

38 165600 20800 5483 116000 115546 115422

39 145700 19900 4871 104400 104035 103932

40 126700 19000 4286 92900 92524 92440

Table 111 (Continued)
Li fe Reserves on the Basis
Busi ness | nsurance Premum 3 1/2 % Interest &

Year | nforce Clainms | ncone I =0% | =1% | =1
1/ 4% -- --- =--- oo —mmm mee aee oo ooeh aee i oo oo

41 108900 17800 3727 81600 81300 81231

42 92400 16500 3203 70700 70513 70459

43 77300 15100 2718 60500 60318 60276

44 63700 13600 2274 51000 50863 50832

45 51600 12100 1874 42300 42223 42200

46 41000 10600 1518 34500 34462 34446

47 31900 9100 1206 27700 27644 27634

48 24200 7700 938 21800 21749 21742

49 17800 6400 712 16800 16745 16743

50 0 5200 0 6400 0 0
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Table 111 (Continued)

Age 40 Reserves Asset Liability

Busi ness | nsurance Premum 4 1/2% NPV NPV
Year Inforce Clains | ncone 30% Load Prem uns Benefits

0 750000

1 742200 7800 22062 -65700 327800 262400

2 734300 7900 21833 -53700 319700 266300

3 726300 8000 21601 -41600 311500 270300

4 718100 8200 21365 - 29200 303200 274300

5 709700 8400 21124 -16900 294800 278200

6 701000 8700 20877 - 4500 286200 282000

7 692000 9000 20621 7900 277500 285700

8 682600 9400 20356 20200 268700 289200

9 672900 9700 20080 32400 259900 292500

10 662800 10100 19794 44400 250900 295500
11 652200 10600 19497 56200 241800 298300
12 641200 11000 19186 67800 232600 300700
13 629700 11500 18862 79100 223400 302700
14 617700 12000 18524 90000 214100 304300
15 605200 12500 18171 100500 204700 305500
16 592100 13100 17803 110600 195400 306100
17 578400 13700 17418 120100 185900 306200
18 564100 14300 17015 129000 176500 305700
19 549200 14900 16594 137300 167100 304600
20 533700 15500 16156 144800 157800 302800
21 517500 16200 15700 151600 148500 300200
22 500600 16900 15223 157400 139200 296800
23 483000 17600 14726 162300 130100 292600
24 464700 18300 14208 166200 121100 287400
25 445700 19000 13670 169000 112200 281400
26 426100 19600 13111 170700 103600 274400
27 405800 20300 12534 171200 95200 266500
28 384900 20900 11937 170500 87000 257600
29 363500 21400 11322 168600 79100 247800
30 341700 21800 10693 165600 71500 237100
31 319500 22200 10052 161400 64200 225600

32 297100 22400 9399 156000 57200 213300
33 274600 22500 8740 149700 50700 200400
34 252100 22500 8078 142400 44500 186900
35 229800 22300 7416 134200 38800 173100
36 207800 22000 6760 125400 33400 158800
37 186400 21400 6113 116000 28600 144600
38 165600 20800 5483 106200 24100 130300
39 145700 19900 4871 96100 20100 116300

40 126700 19000 4286 85900 16500 102500
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41 108900 17800 3727 75900 13400 89300

42 92400 16500 3203 66200 10600 76800
43 77300 15100 2718 56900 8300 65200
44 63700 13600 2274 48200 6300 54500
45 51600 12100 1874 40300 4600 44900
Table 111 (Continued)
Age 40 Reserves Asset Liability
Busi ness | nsurance Premium 4 1/2% NPV NPV
Year Inforce Clains | ncome 30% Load Prem uns Benefits
46 41000 10600 1518 33100 3200 36300
47 31900 9100 1206 26700 2100 28800
48 24200 7700 938 21200 1200 22400
49 17800 6400 712 16500 500 17000

50 0 17800 524 0 0 0
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Table 1V
Overvi ew of the business outconmes which result when a life
I nsurance conpany insures a cohort of 50 year olds, each one
for the same sum in a total of $250,000. The annual prem um
IS percent.
Life Reserves on the Basis

Busi ness | nsurance Premum 3 1/2 % lInterest &
Year Inforce Clains | ncone Il =0% | =1% | =1
1/ 4%

0 250000

1 246000 4000 11271 5600 3150 2605
2 241800 4200 11090 11100 8728 8206
3 237500 4300 10901 16400 14159 13658
4 233000 4500 10707 21600 19417 18937
5 228300 4700 10504 26500 24484 24027
6 223400 4900 10293 31300 29335 28900
7 218200 5200 10072 35800 33932 33519
8 212800 5400 9837 40000 38271 37879
9 207200 5600 9594 44000 42326 41956
10 201300 5900 9341 47600 46052 45704
11 195200 6100 9075 50900 49436 49109
12 188800 6400 8800 53800 52430 52124
13 182200 6600 8512 56300 55031 54746
14 175300 6900 8214 58400 57191 56926
15 168100 7200 7903 60000 58881 58636
16 160700 7400 7579 61100 60113 59888
17 153000 7700 7245 61800 60835 60628
18 145100 7900 6898 61900 61065 60877
19 137000 8100 6542 61600 60796 60625
20 128800 8200 6176 60800 60068 59914
21 120400 8400 5807 59500 58830 58692
22 112000 8400 5428 57700 57177 57054
23 103500 8500 5049 55600 55066 54957
24 95000 8500 4666 53000 52554 52459
25 86600 8400 4283 50100 49709 49627
26 78300 8300 3904 46900 46548 46477
27 70200 8100 3530 43400 43149 43089
28 62400 7800 3165 39800 39597 39546
29 54900 7500 2813 36100 35920 35877
30 47800 7100 2475 32400 32212 32177
31 41100 6700 2155 28600 28507 28478
32 34900 6200 1853 25000 24906 24883

33 29200 5700 1573 21500 21444 21427
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34
35
36
37
38
39
40

Busi ness

Year

ooo~NOOOTh~WNEO

24100
19500
15500
12100
9200
6800

Age 50
| nsur ance
I nforce
250000
246000
241800
237500
233000
228300
223400
218200
212800
207200
201300
195200
188800
182200
175300
168100
160700
153000
145100
137000
128800
120400
112000
103500
95000
86600
78300
70200
62400
54900
47800
41100
34900

5100
4600
4000
3400
2900
2400
6800

1
1

316
087
879
699
546
415
307

18300
15300
12500
10200
8100
6300
0

Tabl e 1V (Conti nued)

Cl ai ns

4000
4200
4300
4500
4700
4900
5200
5400
5600
5900
6100
6400
6600
6900
7200
7400
7700
7900
8100
8200
8400
8400
8500
8500
8400
8300
8100
7800
7500
7100
6700
6200

Prem u
| ncone

11271
11090
10901
10707
10504
10293
10072
9837
9594
9341
9075
8800
8512
8214
7903
7579
7245
6898
6542
6176
5807
5428
5049
4666
4283
3904
3530
3165
2813
2475
2155
1853

77

m

18229
15216
12512
10148
8073
6313
0

Reserves Asset

4 1/ 2%
30% Load

-27200
-21000
- 14900
- 8900
- 3000
2600
8100
13300
18300
23100
27500
31500
35200
38500
41300
43700
45500
46900
47700
48100
48000
47400
46300
44800
42800
40600
38000
35200
32200
29100
26000
22900

NPV
Prem uns

139800
134400
129100
123800
118400
113000
107500
102100
96600
91200
85800
80500
75200
70000
64900
59900
55000
50300
45700
41300
37100
33100
29300
25700
22400
19300
16500
13900
11600
9600
7700
6200

18215
15206
12505
10144
8071
6312

Liability
NPV
Benefits

112500
113400
114200
114800
115200
115500
115500
115300
114900
114200
113200
111900
110400
108400
106100
103500
100500
97100
93400
89400
85000
80400
75500
70400
65200
59900
54500
49100
43800
38700
33700
29000



33
34
35
36
37
38
39
40

29200
24100
19500
15500
12100

9200

6800

5700
5100
4600
4000
3400
2900
2400
6800

1573
1316
1087
879
699
546
415
307

78

19800
17000
14300
11900
9700
7800
6200

4800
3600
2700
1900
1200
700
300
0

24600
20600
17000
13700
10900

8500

6500



Table V

Overvi ew of the business results achieved by a life insurance
conpany when it closes annually insurance policies in the

anount of $1.5 mllion [There are annually insured 30 year
with $500, 000, 40 year

with $250, 000].

Busi ness | nsurance

Year

CoOoO~NOOOTh,WNPE

| nforce

1484000

2951600

4402600

5836600

7253100

8651600
10031400
11391900
12732500
14052400
15350900
16627200
17880500
19109900
20314500
21493300
22645200
23769200
24864300
25929500
26963700
27965900
28935000
29870000
30770000
31634100
32461500
33251500
34003600
34717400
35392500
36028700
36626000
37184600
37704800

Cl ai ns

16000

32400

49000

66000

83500
101500
120200
139500
159400
180100
201500
223700
246700
270600
295400
321200
348100
376000
404900
434800
465800
497800
530900
565000
600000
635900
672600
710000
747900
786200
824900
863800
902700
941400
979800

Premum Life Reserves:

| ncome

43800
87100
129900
172100
213900
255000
295600
335700
375100
413800
451900
489400
526100
562000
597200
631600
665200
697900
729700
760600
790600
819500
847400
874300
900100
924800
948400
970800
992100
1012300
1031300
1049100
1065800
1081300
1095700

79

olds with $750, 000,

0 %

22200
66600
133200
222000
332700
465200
619100
794000
989400
1204800
1439600
1693100
1964500
2253000
2557400
2876800
3209900
3555200
3911600
4277500
4651400
5031700
5416700
5804600
6193500
6581900
6967700
7349300
7725000
8093300
8452300
8800600
9136900
9459900
9768400

and 50 year

1 %

7500
37700
90500

165800

263400

383300

524900

687900

871800
1076200
1300300
1543600
1805200
2084200
2379600
2690300
3015100
3352700
3701700
4060600
4427900
4801900
5181000
5563300
5947200
6330700
6712200
7089700
7461700
7826400
8182300
8527700
8861400
9182000
9488400

ol ds
ol ds

Cl osi ng Exp

1 1/4 %

3900
30600
80000

151900

246400

363100

501700

661700

842900
1044500
1266000
1506800
1765900
2042600
2335800
2644400
2967200
3302800
3650000
4007200
4372800
4745300
5122900
5503900
5886500
6268900
6649200
7025700
7396800
7760600
8115700
8460500
8793500
9113500
9419400



Busi ness | nsurance

Year

36
37
38
39
40

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

38187100
38632300
39041100
39414600
39749000

I nforce

40052100
40325100
40569300
40786200
40977400
41144700
41289900
41414800
41521200
41598300
41664600
41720900
41768000
41806800
41838200
41863200
41882600
41897300
41908100
41908100

1017700
1054800
1091200
1126500
1165600

1109000
1121300
1132500
1142600
1151900

10061500
10338500
10598600
10841400
11061900

Tabl e V (Conti nued)

Cl ai ns

1196900
1227000
1255800
1283100
1308800
1332700
1354800
1375100
1393600
1410300
1421100
1431100
1440300
1448600
1456000
1462400
1468000
1472700
1476600
1487400

Premum Life Reserves:

| ncone

1159900
1167200
1173700
1179400
1184500
1189000
1192800
1196100
1198900
1200800
1202400
1203800
1205000
1206000
1206800
1207400
1207900
1208400
1208700
1208900

80

0 %

11265900
11453300
11624200
11778900
11917800
12041600
12151000
12246900
12330200
12395500
12447100
12491700
12529800
12561800
12588200
12609700
12626800
12640200
12650400
12650400

9779600
10054900
10313600
10555100
10774400

1 %

10977400
11164000
11334100
11488200
11626600
11750000
11859000
11954600
12037600
12096300
12147800
12192300
12230300
12262200
12288500
12310000
12327100
12340500
12350800
12350800

C

9710100
9985000
10243300
10484500
10703500

osi ng Exp
1 1/4 %

10906200
11092600
11262600
11416500
11554800
11678000
11787000
11882500
11965400
12024100
12075500
12120000
12158000
12189900
12216200
12237700
12254800
12268200
12278400
12278400



Busi ness
Year

O©oO~NOOTA,WNE

| nsurance@ 1/ 2%

| nforce

1484000

2951600

4402600

5836600

7253100

8651600
10031400
11391900
12732500
14052400
15350900
16627200
17880500
19109900
20314500
21493300
22645200
23769200
24864300
25929500
26963700
27965900
28935000
29870000
30770000
31634100
32461500
33251500
34003600
34717400
35392500
36028700
36626000
37184600
37704800
38187100
38632300
39041100
39414600

-128800
- 234500
- 316900
- 375800
-411200
-423300
-412100
-377900
- 320900
- 241400
- 139900
-17000
126900
291000
474400
676400
895700
1131200
1381600
1645700
1922000
2209000
2505000
2808400
3117300
3430200
3745100
4060200
4373800
4684300
4990000
5289100
5580200
5861900
6132900
6392200
6638800
6871800
7090500

Tabl e V (Conti nued)
Prem um reserves

Load 30% NSP
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40 39749000

7289600
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Busi ness
Year

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Tabl e V (Conti nued)

| nsurance@ 1/ 2%

| nforce

40052100
40325100
40569300
40786200
40977400
41144700
41289900
41414800
41521200
41598300
41664600
41720900
41768000
41806800
41838200
41863200
41882600
41897300
41908100
41908100

7474900
7646000
7802800
7945400
8074100
8189300
8291500
8381500
8460000
8515200
8563800
8606000
8642100
8672600
8697900
8718600
8735200
8748300
8758400
8758400

Prem um reserves

Load 30% NSP

83



Tabl e VI
Overvi ew of the business results when a |ife insurance conpany
cl oses insurance policies in the anount of $1.5 mllion in the
first year and in each of the follow ng years $150, 000 nore
than in the preceding year [The new i nsurance polices are
di stributed over the ages 30, 40, and 50 in the sane
rel ati onship as Tabl e V]

Busi ness I nsurancePrem um Life Reserves: Closing Cost

Year

O©CoOoO~NOOOUITA,WNEO

I nforce
1500000
1484000
3100000
4846200
6720400
8720600

10844400

13089400

15453000

17932800

20525900

23229700

26041100

28957100

31974500

35090100

38300400

41601600

44990100

48462100

52013800

55640900

59339500

63105200

66933700

70820700

74761800

78752600

82788700

86866000

90980200

Il ncone

43800
91500
143000
198200
257200
319700
385700
455500
528400
604600
684100
766800
852500
940900
1032300
1126400
1223200
1322400
1424000
1527900
1634100
1741900
1851700
1963400
2076700
2191400
2307500
2424600
2542900
2662500

0 %

22200
68800
142100
244200
377100
542900
743300
980100
1254900
1569200
1924500
2322000
2762700
3247600
3777300
4352500
4973300
5639600
6351500
7108500
7910200
8755600
9643800
10573400
11542700
12550500
13594500
14672800
15783500
16924300

84

1 %

7500
38500
95000

179400
293500
439800
619700
835200
1087900
1379500
1711200
2084500
2500500
2960000
3463800
4012400
4606200
5245400
5929800
6658800
7432200
8248900
9108300
10008600
10948900
11927000
12941700
13990300
15071400
16182100

1 1/4 %

3900
31000
83500

163300
273000
414400
589300
799400
1046900
1332700
1658600
2026100
2435800
2889100
3386600
3928700
4516000
5148300
5825900
6548100
7314400
8124100
8976200
9869500
10802600
11773700
12780800
13822100
14896000
15999200



Busi ness
Year

O©COoO~NOOTE,WNPE

Tabl e VI

| nsur ance
I nforce

1484000

3100000

4846200

6720400

8720600
10844400
13089400
15453000
17932800
20525900
23229700
26041100
28957100
31974500
35090100
38300400
41601600
44990100
48462100
52013800
55640900
59339500
63105200
66933700
70820700
74761800
78752600
82788700
86866000
90980200

Premi um reserve

4. 5%

Load 30% NSP

- 128800
-247400
- 353200
- 443800
-516800
- 570000
-601200
- 608200
- 589000
- 541500
-464200
- 355300
-213100
- 36300
176200
425700
712600
1037700
1401200
1803500
2244300
2723500
3240400
3794300
4384100
5008700
5666600
6356200
7075800
7823700

(Conti nued)

85



