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A STEP BEYOND THE "GRAETZ PREPAYMENT ANALYSIS" 

Robert B. Burdette" 

There are errors in the so-called "Graetz prepayment analysis. "~ Those 
errors result in an understatement of the tax burden borne by mutual life 
insurance companies. The Graetz prepayment analysis was advanced as a 
justification for repealing Section 809 of the Internal Revenue Code. Because 
Section 809 imputes income to a mutual life insurance company by limiting 
deductions such a company may claim for policyholder dividends it distributes 
during the taxable year, correcting the errors in the Graetz prepayment analysis 
strengthens the argument for repeal. 

There are two crucially important errors. One is exposed in the language 
used by Profe~or Graetz to describe the central point of his analysis and the 
other is reflected by the numbers supplied in the primary example he used to 
illustrate the central point of his ,n~lysis. 

At the core of Professor Graetz' analysis was the following contention: 

If ~ and mutual companies are subject to the same constant 
tax rate, both underwriting and investment income are taxed, and one 
assumes - as does the 1984 legislation - that equity-type returns are 
identical in the stock and mutual segments of the industry, the tax 
imposed by including redundant premi, m~ in mutual company income 
and allowing deduction of policyholder dividends will burden mutual 
companies in a manner identical/n present value to the tax burden of 
stock companies, which exclude shareholder contributions of capital 
from income but are not allowed any deduction for shareholder 
dividends. 2 

Five underlying assumptions are explicitly identified by this statement of 
Professor Graetz' central contention: (1) the same rate of tax is imposed on the 

• Robert Burdette is a Legislative Attorney with the Congressional 
Research Service of the Library of Congreas. The views expressed in this article 
are his own and do not reflect those of either the Congressional Research 
Service or the Library of Congress. 

1 See ~ f e  Insurance Company Taxation: An Overview of The M ~ -  
Stock Differential. It might be noted that Professor Graetz' paper is one of 
several included in the published proceedings of a conference in March of 1986 
that was co-sponsored by the Yale Law School Center for Studies in Law, 
Economics and Public Policy and by the Metropolitan Life Insurance Company, 
a mutual life insurer. 

2 Ibid., at page 1-9. 
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income of a mutual life insurance company as is imposed on the income of a 
stockholder-owned life insurance company; (2) tax is imposed on both 
underwriting gain (Le., the sum of premiums collected) and investment earnings; 
(3) investments held by a mutual life insurance company yield earnings at the 
same rate as investments held by a stockholder-owned life insurance company; 
(4) policyholder dividends are entirely deductible (i.e., Section 809 does not exist 
to limit the deductibility of policyholder dividends distributed by a mutual life 
insurance company) while shareholder dividends are entirely nondeductible; and 
(5) shareholder contributions of capital are excluded from the income of a 
stockholder-owned life insurance company. On the basis of those assumptions, 
the core contention can be divided into two parts and restated, as follows: 

(I) the amount of tax determined by multiplying the applicable rate of 
tax times the sum collected from a policyholder by a mutual life 
insurance company as a redundancy factor incorporated in the gross 
premium charged is equal, in present value terms, to the amount of 
tax determined by multiplying the  same rate of  tax times the sum 
collected from a shareholder by a stockholder-owned life insurance 
company as a shareholder contribution of capital; and 

(ID the amount available for the mutual life insurance company 
described here to distribute as a policyholder dividend after payment 
of its tax is equal, in present value terms, to the amount available for 
the stockholder-owned life insurance company described here to 
distribute as a shareholder dividend. 

The error exposed by this statement of Professor Graetz' core contention is a 
misperception that the amount of capital which a mutual life insurance company 
acquires when it incorporates a redundancy factor in its gross premium equals 
the amount of the factor so incorporated. 

Later in this d/scussion, an alternative model of the capital acquisition 
process associated with the incorporation of a redundancy factor in the gross 
premium is ~xsmined. For the moment, however, some of the shortcomings of 
Professor Gratez' perception should be noted. Professor Graetz himself pointed 
out that policyholder dividends are more or less universally conceded to be 
theoretically separable into three elements: one portion reflecting a return on 
equity;, another reflecting "interest" (Le., a return on debt); and the third, a 
return of equity (i.e., a ~price rebate" in the form of a return of the redundancy 
factor or "overcharge" itself). Obviously, if the redundancy factor is "equity 
capital," it cannot also simultaneously be ~debt." It follows that a return on the 
sum (/.e., a policyholder dividend) could not simultaneously be beth "interest" in 
par t  and a return on "equity" in part. 

Although Professor Graetz did not explicitly confront this point, he may 
have had it in mind at one point in his analysis. He needed to explain why the 
entire amount which, after the payment of its taxes, a mutual life insurance 
company would have available for distribution as policyholder dividends could 
not in fact be distributed at the end of the same year in which the redundnacy 
factor was collected. This is the amount comprised ofthe redundancy factor plus 
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earnings thereon and alleged to be equal, in present value terms, to the amount 
available for distribution by a stockholder-owned life insurance company as 
shareholder dividends. If the entire amount of such available funds were 
distributed, the company would be left with no addition to capital at all. 
Presumably recognizing as much, Professor Graetz asserted a need to retain at 
least some part of the redundancy factor collected in any one year for a 
sufficiently long time to make it resemble an infusion of equity capital, or, in the 
Professor's words, to render it "'equity'-like." In effect assuming that equity 
capital is only temporarily (not permanently) acquired through the medium of 
premium redundancy, Professor Graetz claimed that: 

The analysis does assume that redundant premiums are Nequity- 
type" contributions of capital and are therefore not returned to 
policyholders in the same year they are received. If the contributions 
of capital were repaid to policyholders as dividends by the end of the 
year in which they were received, the dividend deduction would fully 
offset the burden of including redundant premiums in income. It does 
not, however, seem appropriate to assume such an early return of 
capital in analyzing an "equity-like" return to policyholders. To be 
"equity-like," the contributed capital should be held at the corporate 
[sic] level for a considerable period of time and become part of the 
working capital of the company. 

In  short, although the redundancy factor might not be equity capital per  se, so 
long as it is temporarily held by a mutual company, it would nevertheless 
supposedly be "equity-like." 

Such a solution of the underlying dilemma is not entirely satisfactory, of 
course. It concedes a need ultimately to return the full amount of each 
redundancy factor to the policyholder. It should be emphasized that what 
Professor Graetz had in mind was clearly a temporary, not an/ndefinite, holding 
period. In other words, the redundancy factor was not to be retained until the 
company ceased doing business. Instead, each was to be returned under a 
particular contract while that contract was still in force. Professor Graetz made 
no attempt to explain how a mutual  life insurance company would go about 
making determinations of when the moment had arrived to return all the 
redundancy factors collected under particular policies before they could mature 
or the insureds under them could die. Apart from the virtual impossibility of 
m~l~ng any such determinations accurately, an additional problem remains. If 
the entire amount of the  redundancy factor were t ruly equity capital, then 
clearly neither it  nor the earnings thereon could justify characterizing a portion 
of  each policyholder dividend as "interest." To resolve the dilemma, one must 
assume that  Professor Graetz  perceived the redundancy factor not  only as being 
in some sense "equity-like N (rather thRn true equity) but  also as somehow being 
both "equity-like" and "debt-like" simultaneously. However, no explicit 
acknowledgement of this point  appears in the Graetz ~nRlysis. 

An additional shortcoming of Professor Graetz' assumption that the 
"equity-like" sum collected by a mutual life insurance company in the form of a 
redundancy factor must eventually be returned in its entirety to the policyholder 
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before the policy matures or the insured dies is that the shareholder 
contribution with which it is compared does in fact reflect a "permanent" 
increase in the stockholder-owned life insurance company's capital and surplus 
account. Such a transparent distinction between the two sums goes far to 
undermine the alleged equivalence on which the persuasiveness of the Graetz 
Analysis hinges. 

The alternative model of the relevant capital acquisition process presented 
later in this discussion is not subject to any of the shortcomings which burden 
Professor Graetz' perception of that process. Before turning to that alternative 
model, however, e;AmlnAtion of errors implicit in the primary ~ m p l e  supplied 
by Professor Graetz affords some additional insights which may illuminate a 
more accurate understanding of  some of the issues at hand. 

To illustrate his core contention, Professor Graetz supplied the following 
primary ~Ample: 

EXAMPLE ~ Assume that  both mutual and stock life insurance 
companies are subject to tax at a 35% rate on both underwriting and 
investment income. Each raises $100X of'equity" capital, the mutual 
company through redundant premiums and the stock company 
through shareholder contributions to capital. Each earns a 20 percent 
return on the capital invested, which it pays as dividends to 
policyholders and shareholders respectively. 

l:AMutual Comtxmy: The mutual company receives $100X 
of taxable premium income, pays taxes of $35X, leaving $65X after tax 
which earns an annual return of $13X, all of which can be paid to 
policyholders as deductible dividends. 

Case 2: A Stock Company: The stock company receives $100X in 
excludable shareholder contributions to capital, which earns $20X 
annually. Since shareholder dividends are not deductible by the 
company, this return will be subject to tax of $7X (35 percent of $20X) 
when distributed and shareholders will receive $13X in dividends, an 
amount identical to that  received by the mutual company's 
policyholders. 8 

In the initial paragraph describing the assumptions made for purposes of the 
example, Professor Graetz claimed that the mutual company "raise[d] $100X or 
'equity" capital .. through redundant premiums." However, in the paragraph 
labeled *Case 1," he asserted that  the $100X collected by the mutual company 
was reduced by "te~es of $35X, leaving $65X after t a x  which earns [investment 
income]." Clearly, collecting the redundant premium increased the mutual 
company's capital and surplus account (Le., the sum of assets on which 
investment income could be earned) by $65X, not $100X. That is, while the 
stockholder-owned company in the ~T-mple did indeed increase the size of its 
capital and surplus account by $100X worth of additional equity capital as a 

3 Op. c/t., at pages 1-9 and 1-10. 
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result of collecting the shareholder contribution, the mutual company only 
acquired $65X worth of additional equity capital as a result of having collected 
the redundant premium. In order to have increased the sum of its equity capital 
by the same amount which the stockholder-owned company added to its equity 
capital, the mutual company would have had to collect a redundant premium 
equal to approximately $153.8b-)L Clearly, thereis something wrong either with 
the characterization of the $100X as equity capital or with Professor Graetz' 
perception of how capital is acquired through the medium of premium 
redundancy. 

This point can be approached from a different perspective. The assumed 
rate of tax is applied for a particular taxable year. Hence, it is in fact a rate per 
cen tum p e r  a n n u m .  Likewise, t h e  r a t e  at  which inves tment  income is earned 
on either company's equity capital (i.e., its capital and surplus account) is 
applied to determine an amount of income in a particular year and, hence, it too 
is a rate per centum per annum. Because Professor Graetz subtracted the 
$35X amount of the tax payment before calculating earnings on the remaining 
$65X and because $65X invested at the specified rate of 20 per cerium per 
annum can only earn $13X if it is invested for an entire year and since taxes are 
not collected at the beg/nning of a taxable year, it is clear that Professor Graetz 
was not comparing the tax burden borne by the mutual company for a taxable 
year to that borne by the stockholder-owned company for that ~Jne taxable 
year. The $100X amount of premium redundancy and the $35X tax thereon 
must have been collected and paid, respectively, before the instant tax.able year 
began. Thus,  Professor Graetz was  comparing the  tax burden  bo rne  by the  
mutual company for two taxable y e a r s  (i.e., the i n s t a n t  year and  t he  preceding 
one) to the  tax burden borne by t he  stockholder-owned company for one taxable 
year  (i.e., the  ins tan t  one only). I f  Professor  Graetz had compared t he  mu tua l  
company's combined tax burden for the year during which it collected the $100X 
plus that for the ensuingyear with the stockholder-owned company's combined 
tax burden for the first two years during which it had use of its $100X 
shareholder contribution, then a greater burden would clearly have been borne 
by the stockholder-owned company since it would have earned two years' worth 
of investment  earnings subject to  tax.  Likewise, af ter  paying i ts  taxes, the  
stockholder-owned company would have  been able to dis t r ibute  more  to its 
shareholders for the  two years t h a n  t h e  mutual  company would have  been  able 
to distribute to its policyholders a f t e r  payment  of i ts  taxes for those  same two 
years. 

An additional, though perhaps less troublesome, concern posed by Professor 
Graetz' analysis is that it relies on an assumption that the so-called "social 
discount rate" is always exactly equal to the average rate of earnings collected 
on all assets held by stockholder-owned life insurance companies. While that 
assumption seems farfetched, for the sake of easy comparison with the Graetz 
analysis it is also made with respect to the model capital acquisition process 
described later in this discussion. 

Mistaken views regarding borrowed funds also appear in the Oraetz paper. 
In the part of the paper captioned ~Company-Level Treatment of the Interest- 
Type Component of Policyholder Dividends," Professor Graetz asserted that: 
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With respect to the component of mutual policyholders' dividends 
that is asserted to be ~nA!ogous to an interest-type return, most 
- - - ly s t s  suggest that there is no mutual company advantage because 
both the interest payments to bondholders by stock companies and any 
interest component of mutual policyholder dividends would be fully 
deductible in the absence of a §809-type addition to income for 
mutuals. However, a prepayment ,nMysis, similar to that of the prior 
section, reveals a company-level problem. Redundant premiums 
charged policyholders by mutual companies will be included in their 
t~--hle income, but loans to stock companies from bondholders will be 
excluded from the company's income. Thus, even with full 
deductibility of the "interest-type" component of policyholder dividends, 
mutual companies will experience a company-level disadvantage (vis 
a v i s  stock companies) when they borrow from policyholders by 
charging redundant premiums and pay policyholders interest through 
policyholder dividends. 

This argument is clearly overstated. It again assumes that the redundancy 
factor included in the gross premium of a participating life insurance contract 
ineluctably must, in its "debt-like" capacity, be "lent = by the policyholder to the 
insurer for a period in excess of a year. 

Under the present-value ,n,!ysis set out later in this discussion, a 
policyholder dividend is depicted as what remains of the investment income of 
a seller of participating life insurance contracts at the end ofa t~mble year after 
necessary additions to reserves have been funded, surplus charges have been 
retained, and income taxes have been paid. As is explained below, perceiving 
surplus charges retained at the end of the period as contributions of equity by 
policyholders to the insurer is what allows part of the policyholder dividend to 
be characterized as a return on equity. That return on equity reflects the price 
the insurer pays to the policyholder for use of extracted capital. As also 
explained below, its mount can theoretically be calculated by multiplying the 
sum of surplus charges allocable to a particular contract times the mean rate of 
interest actually earned during the accounting period on all assets held by the 
insurer. In order to calculate the amount of an additional part of the 
policyholder dividend to be characterized as "interest" paid by the insurer to the 
policyholder for the use of some amount/ent by the latter to the former, it can 
again be assumed that the rate at which relevant "interest" must be paid also 
equals the mean rate of interest actually earned during the accounting period 
on all assets held by the insurer. Such an assumption allows the sum of the 
"interest" and "price rebate" components of the policyholder dividend to be 
viewed as equal to the sum of an amount borrowed plus interest thereon. 
Having assumed that the appropriate rate at which the "interest" component 
should be deemed to have been earned for the year in question eqi,Mg the rate 
of interest earned on all assets held by the insurer during the year thus allows 
the amounts of both components to be deduced mathematically. That is, R, the 
amount of the "price rebate = component of the policyholder dividend, equals the 
product of the sum remaining after the "return on equity" component has been 
subtracted from the amount of the policyholder dividend multiplied times the 
inverse of one plus I~ the mean rate of interest actually earned during the year 
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on all assets held by the insurer. To reflect a genuine price rebate, the amount 
concerned must come into the hands of the insurer as part of the "price" 
collected from the policyholder at the beginning of the accounting period. Of 
course a redundancy factor incorporated in the amount of the gross premium 
satisfies that requirement. 

Since it is subsequently returned to the policyholder at the end of some 
particular year, it can be viewed as having been temporarily (and conditionally) 
"lent" to the insurer for use, if necessary (i.e., in the event of unfavorable 
interest-rate or mortality experience), to defray the cost of coverage during the 
span of time over which it is held. Since a "price rebate" is deductible under 
§162 as an ordinary and necessary business expense, the net after-tax 
consequence of collecting the sum in question as part of the gross premium at 
the beg/nning of the year and then rebating it to the policyholder at the end of 
the same year is identical to the tax treatment accorded funds borrowed by a 
corporation through the issuance of bonds (i.e., since the inclusion of the 
amount as part of premium income is entirely offset by the deduction of the 
amount as a business expense, the amount ~borrowed" is, in effect, excluded from 
the borrower's tax base). Hence, contrary to Professor Graetz' assertion quoted 
in the excerpt above, mutual companies do not neos~arily experience any 
"company-level disadvantage (v/,s a v/s stock companies) when they borrow from 
policyholders by charging redundant premiums and pay policyholders interest 
through policyholder dividends." 

For ~A~tly the same reason, an argument sometimes made that the 
technique of so-called "upstream debt financing ~ evidently used on occasion by 
certain affiliated groups of stockholder-owned life insurance companies is 
comparatively tax-favored over borrowing from policyholders through the 
medium of premium redundancy can also be overstated. The discussion which 
follows, however, concentrates exclusively on the inaccuracy of Profeesor Graetz' 
model of the capital acquisition process. 

One final observation regarding Professor Graetz' statement of his core 
assertion should be made. His explanation for the supposed present-value 
equivalence of tax burdens allegedly illustrated in his primary example was that 
"mutual companies in effect will - at the time redundant premiums are received 

This technique involves borrowing by an intermediate holding company 
which conveys loan proceeds by giR to subsidiaries that invest such proceeds and 
use earnings thereon to pay 100% dividends to the holding company which in 
turn uses those dividends to pay the interest under the loan. If the loan 
agreement specifies a floating rate (e.g., prime pl~s a specified number of ba,vis 
po/n~) to be redetermined periodically, then, during a period of inflation, any 
time lag between an increase in the rate of earnings on the invested loan 
proceeds and a redetermination of the rate of interest payable under the loan 
agreement would give rise to arbitrage from which real increments to the capital 
and surplus accounts of the subsidiaries could be ~tracted. Returns flied on a 
consolidated b~is allow deductions to the entire group for interest paid under 
the loan agreement and increments to gross income only occur when capital is 
in fact extracted by the subsidiaries. 
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-- 'prepay' the corporate tax that stock companies bear through nondeductibility 
of shareholder dividends. ~ Obviously, however, taxes cannot legitimately be 
described as having been "prepaid" simply by pretending that they were collected 
at the beginning of the year rather than at the time(s) specified by law. 

A More Accura te  Model  Depic t ing  How Capi ta l  I s  Acquired  When A 
Redundancy  Factor  Is Inc luded  In  The Gross tb -emium 

At the time a redundancy factor incorporated in the gross premium charged 
for a participating life insurance contract is collected, the company collecting 
cannot know with eertainty whether adverse interest-rate or mortality 
experience during the year might require using some of the "cushion" afforded 
by that factor (and earnings received during the year on the factor) to defray 

costs of coverage. Only at the end of the year can the company know 
how much of the factor (and earnings thereon) really was "redundant" in 
retrospect. Consequently, it seems intuitively obvious that the amount firom 
which capital can be acquired through the medium of premium redundancy must 
be a dy~r- lc  sum which fluctuates from year to year with fluctuations in actual 
interest-rate and mortality experience. It also seems intuitively obvious that, in 
order to reflect a genuine addition to a company's capital and surplus account, 
any capital which is acquired through the medium of premium redundancy must 
be pennanent/y rein/ned by the company. A model of the process by which 
capital is acquired through the medium of premium redundancy that is 
compatable with both of these intuitively obvious requirements might be based 
on the description of how capital is acquired by mutual life insurance companies 
that was published some years ago by the Canadian actuary Robin Leckie. 6 

Assuming the strategy a life insurance company adopts for preserving itself 
in the long-run is to attempt to maintain some constant surplus ratio, s it is a 
relatively simple matter to trace fluctuations in the retrospectively determined 
actual extent of redundancy of the gross premium it charges for coverage under 
either participating contracts or nominally nonparticipating contracts which 
nevertheless distribute the equivalent of policyholder dividends. Obviously, 
management discretion influences the selection of the constant that serves as 
the target surplus ratio. Likewise, mAnAgement discretion can influence how 
the company's assets and actuarial liabilities are evaluated. In other words, the 
underlying definition of "surplus" itself can be influenced by management 
discretion. T 

With respect to a particular contract, the total amount of assets in excess 
of reserve requirements that is on hand at the end of a taxable year obviously 

5 See Some Actuarial Considerations For Mutual Companies, Robin B. 
Leck/e, Transacr/ons oft.he Society of  Actuaries (TSA) 31 (1979). 

6 That is, the ratio of some measure of the company's surplus to some 
measure of its liabilities. 

7 See Leckie, ibid., at page 190. 
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includes assets accountable for as the redundancy factor incorporated in the 
gross premium plus earnings collected during the year as a result of the 
investment of that redundancy factor. This amount (in effect, the sum of 
"retained earnings" for the year) is disposed of in three ways. Part is used to 
pay income taxes. Another part (in the aggregate, so-called "divisible surplus') 
is distributed as policyholder dividends. The third part (the so-called "surplus 
charge" or "policy contribution to surplus') is the sum which is added to the 
company's capital and surplus account. The focus of both Section 809 and the 
Graetz prepayment analysis is obviously on the allocation of the total amount 
of assets in excess of reserve requirements into the three parts just described. 
In effect, Section 809 regulates the division of after-tax "profit" between a 
company share and a policyholders' share. The aim of the Graetz prepayment 
analysis was to demonstrate that, if Section 809 did not exist, the tax treatment 
of the  allocation of profit between a mutua l  life insurance  company and its 
policyholders would guarantee t h a t  the  company bore a tax  burden  identical in 
present value to that borne by a stockholder-owned life insurance company as 
a result of receiving a shareholder contribution equal in amount to the sum of 
equity capital the mutual company acquired as a remit of incorporating in its 
gross premium a redundancy factor equal in amount to the shareholder 
contribution. 

For the sake of simplicity, the discussion which follows immediately below 
draws a relevant present-value comparison for a sbtg/eyear's addition to capital. 

In order to make a present-value comparison of the kind Professor Graetz 
sought to make, it is necessary to estimate appreciation in the value of the 
amount of tax initially collected from a life insurance company when it retains 
surplus charges. The base amount of tax initially collected from the company 
equals the product of the rate of tax (t) multiplied times the sum of surplus 
charges in question, which will, as of the time they are retained, forever 
thereafter remain a constant (C'). This product, (t)(C), likewise forever 
thereafter remains a constant. In any particular subsequent year, appreciation 
m the implicit value of the tax collected will equal the product of the constant 
(t)(O) plus any theretofore accumulated appreciation multiplied times the social 
discount rate s for the year (S~). 

On the side of the comparison where capital is acquired through 
shareholder contribution, taxes are collected on the full amount of current-year 
earnings. It is assumed here that the entire sum of after-tax earnings is 
distributed annually as sha.~holder dividends? Thus, the amount of tax 

s For a discussion of what the social discount rate measures, see the 
chapter captioned "On the Discount Rate For Public Projects" by William J. 
Baumol, included in Public F..xperul~ztre and Polk'y Analys£s, Haveman and 
Margolis, Rand McNally College Publishing Company, Chicago, 2d Edition. 

9 This assumption is arbitrary, to be sure. However, if any earnings are 
permanently retained, they would add to the operating assets of the company 
in the same fashion retained surplus charges do. In other words, an inequality 
in the amount of capital would arise and would render the instant comparison 
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collected in any year must equal the product of the amount of capital initially 
received through shareholder contribution (a constant equal to the amount 
acquired through the medium of premium redundancy by the mutual company 
at the end of the preceding year as surplus charges, C) multiplied times the 
mean interest rate earned during the current year (/,) and also multiplied times 
the rate of tax (t). In addition to the nominal value of the tax collected during 
the current year, appreciation in the value of taxes collected in previous years 
must  also be taken into account. Once again, that appreciation would be 
measured through use of the social discount rate. An algebraic illustration may 
be helpful. 

C H A R T  A. / t - - u a l  c o m p a r i s o n s  b e t w e e n  t h e  cumula t ive  apprec ia t ion  
in  t h e  social  va lue  o f  the  in i t ia l  tax  co l lec ted  from a c o m p a n y  upon  its 
ex trac t ion  of  sin-plus charges  a n d  the  current  tax paid  b y  a c o m p a n y  on  
ear~i*,~s on capi ta l  rece ived  as  a shR~eholder contr ibut ion  plus  the  
c u m u l a t i v e  apprec ia t ion  in  t h e  social  va lue  o f  taxes  co l lec ted  in 
p r e v i o u s  years f rom it, s ta ted  in  genera l i zed  algebraic t erms .  

Year Company Extracting 
Surplus Charges 

(t)(C) 

[(t)(O] (l +S~) 

[(t)(c)] (z +s~)(1 + S 9  

[(t)(C)] (1 +82)(1 +83)(1 +S 4) 

[(O(C)] 17(1 +82)(1 + S 9  ... 
( l  +s~p(1+S,)  

Company Receiving 
Shareholder Contributions 

0 

(tX(c)I~)] 

(t)[(C)(lp] + [(t)(c)(7~)1(1 + s p  

(t)[(C)(12] + 
[(tXC)(1~)](1 +Sp(1 +S2 + 
[(tXC)(I g](1 + S 4) 

~r {(t)[(C)(I~)] + [(t)(C)(I~)] 
II(l +Sg( l  +s , )  ... ( l  +s,)  + 
[(tXC~7s)] 
l"l(l +S,)(1+Ss)...(l +S,) + ... 
[(t)( C)(l~.,)]( l + S,)  } 

Subtracting the amount identified in the case of the company acquiring capital 
as shareholder contributions from the amount identified in the case of the 
company acquiring capital through extraction of surplus charges invariably 
leaves the amount (t)(C) remaining, regardless of whether interest rates remain 
stable, increase, or decline during the span of time over which the comparison 

useless for purposes of evaluating the equity of retaining a restriction like that 
imposed under Section 809. 
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is made. In other words, the difference between the two amounts is always 
equal to the amount of the tax initially imposed on the company extracting 
surplus charges at the time it extracts those charges, m Thus, rather than the 
identity of burden posited by Professor Graetz, the tax burden of a company 
acquiring capital through the medium of premium redundancy is higher than 
that borne by a company acquiring the same amount of capital as a shareholder 
contribution. 

It should be recalled that the foregoing comparison of the present values 
of taxes collected from companies employing the two alternative means of capital 
acquisition only involves oneyear's addition to capital. For every year in which 
a further addition to capital was made, another increment to the disparity in 
comparative tax burdens would result. 

Going One Step Beyond The Graetz Prepayment  Analysis  

The preceding discussion ~Ami.ed the comparative tax burdens associated 
with two different methods of capital acquisition, However, it is clear that not 
only mutual life insurance companies but also stockholder-owned life insurance 
companies acquire capital through the medium of premium redundancy. Mutual 
companies do so using true participating contracts while ~mckholder-owned 
companies may do so using nominally nonparticipating contracts under  which 
the equivalent ofpolicyholder dividends are distributed. The tables which follow 
in the remainder of this discussion compare pairs of such contracts under the 
following various interest rate assumptions: 

(A) a stable rate slightly higher than the one used for pricing and 
reserve purposes; 

03) a stable  rate  equal to the one used for pricing and reserve 
purposes; 

(C) a uniformly but gradually increasing rate, beginning at the 
rate assumed for pricing and reserve purposes; 

(D) a uniformly but gradually decreasing rate, again beginning at 
the rate assumed for pricing and reserve purposes; 

lo For example, at the end of Year 3 the mutual company has 
accumulated an amount equal to tC + tCS 2 + tCS~ + tCS~q3 and 
the stock, an amount equal to tCI 2 + tCI 3 + tCI2S s. If it is assumed that 
for any year (y) Iy always equals S~, then subtracting the latter from the former 
leaves an amount equal to tC remaining. 
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(E) an oscillating rate uniformly moving between one full 
percentage point above and one full percentage point below the rate 
used for pricing and reserve purposes; z~ and 

(F) another oscillating rate which crosses the axis set by the rate 
assumed for pricing and reserve purposes the same number of times 
as the rate in the previous table but which uniformly moves between 
three full percentage points above and three full percentage points 
below the rate used for pricing and reserve purposes. 12 

The following general assumptions also apply to all twelve of the examples: 

(i) the amount of the benefit payable by the insurer at maturity 
or upon the death of the insured under the terms of the contract is 
$10,O00X; 

(2) the statutory rate of interest used for purposes of calculating 
required reserves is 6% per year; 

(3) the contract is expected to, and does, remain in effect for 
thirty years; 

(4) the net premium determined on the basis of the preceding 
assumptions is $I19.33X per year;, 

(5) the gross premium charged by a hypothetical insurer selling 
only participating contracts is $120X (reflecting the net premium of 
$119.33X plus a redundancy factor of $0.67X) and the gross premium 
charged by a hypothetical insurer seUing only nonparticipating 
contracts is $119.75X (reflecting the net premium of $119.33X plus a 
r edundancy  factor of $0.42X); 

(6) agents' commissions, any other acquisition costs, 
administrative costs, adjustments to accommodate the risk of lapse or 
any similar risk, and all overhead costs of any kind are ignored and all 
assets held by the company are assumed to be "admitted" assets; and 

ii Thus, the mean rate over the contract's thirty-year span equals the 
rate used for pricing and reserve purposes. This oscillating rate is used in order 
to demonstTate that there are what might be described as "frequency" effects on 
the respective financial outcomes generated by the contracts compared. In other 
words, the amounts of capital acquired and policyholder dividends paid are not 
equal to those associated with a stable rate of interest. 

'~ In  t h i s  case also, the  mean ra t e  over  the th i r ty  year  span equals the  
ra te  used for pr icing and reserve purposes. Th i s  oscillating rate  is used in  order 
to demonstrate the existence of what might be described as ~wavelength" effects 
on the respective financial outcomes generated by the contracts compared. In 
other words, wider swings in the interest rate influence the amounts of capital 
extracted and policyholder dividends paid. 

162 



(7) in  each year, the  insurer  selling only par t ic ipat ing contracts 
retains as m u c h  of any excess of assets generated by investments 
during the  c u r r e n t  year  over the  required addition to reserves for the 
current  y e a r  as is necessary in order to maintain,  or to resume 
maintaining,  a cons tan t  ta rge t  ratio of surplus to liabilities of 40 basis 
points and  then ,  af ter  the  payment of income taxes, rebates any 
remainder  o f  t h a t  excess as policyholder dividends; 

(8) in each year, the insurer selling only nonparticipating 
contracts also retains as much of any excess of assets generated by 
investments during the current year over the required addition to 
reserves for the current year as is necessary in order to maintain, or 
to resume maintaining, a constant target ratio of surplus to liabilities 
of 40 basis points and then, after the payment of income taxes, it 
divides any  remainder  of the  excess assets between policyholders and 
shareholders by allotting to shareholders 60% of any such excess and 
allotting to policyholders 40% thereof; and 

(9) t h e  s trategies of bo th  types of  insurers  with  respect to 
allocating i n v e s t m e n t  earnings  are subject to a n  ordering rule under  
which first  p r io r i ty  is given to the  satisfaction of  reserve requirements,  
t hen  to p a y m e n t  of any taxes due, then  to extraction of capital, and 
finally to d i s t r ibu t ion  of dividends (in the  case of the  seller of 
nonpar t i c ipa t ing  policies, shareholder dividends are paid before the  
equivalent  o f  policyholder dividends are paid and, furthermore,  if there 
are excess asse ts  b u t  the  amount  thereof is smaller than  desired for a 
surplus charge,  a charge as large as is consis tent  with  paying the  
required tax  the reon  is extracted and no excess assets are used for 
e i ther  sha reho lde r  or policyholder dividends). 
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COMPARISONS OF PARTICIPATING AND NONPARTICIPATING CONTRACTS AS VEIIICLES FOR 
THE ACQUISITION OF CAPITAL TItROUGII THE EXTRACTION OF SURPLUS CHARGES FROM 

EXCESS ASSETS RESULTING FROM PREMIUM REDUNDANCY UNDER VARIOUS INTEREST 
RATE ASSUMPTIONS 

Table 1-P. Participating contract: flat interest rate (equal to 6.6%). 

| ~ . . • , . , 

year ~ L s  I inveetment Rtoe* needed ezce~i deei~,.d actual tax divisible mmela 
(be~nnin  6 ( i c f u l l  Income income sddit ion to miners surplus *urp lue . u r p l u l  (end oryear) 

oF year) rate of required ¢ h . r p  e h s r p  
l n l ~ r u t  n~*erve 

i (or ye i r )  
l " I I I I" I I I I I 

I 120.00 , .066 7,80 127.00 128.48 1,32 0.01 0.61 0.18 0,63 126.09 
1 I I I I I I I I I I 

2 240,09 / .066 1506 130.06 184.00 1,96 0.64 0.64 0 1 0  1.24 281,61 
I 1 I i I 1 I I I I ,,, I 

3 381.61 ,066 24.80 144.80 142, I I 2.09 0.67 0.67 0,20 | 0 2  404.20 
I ! I I I 1 I ' ,I I I I 

4 624 20 ; .068 34.08 154.08 180.68 3.43 0.00 0.60 0,21 2,62 606.64 
I 1 1 l 1 1 1 I 1 I 1 

6 078.64 .066 43.01 183,01 16030 4.21 0.64 0.64 0.22 3.86 718.88 
I I I I I I I ,I l l I 

6 836.88 ,066 64.33 174,88 160,27 6 0 6  0.68 0,08 0.24 4.14 885.83 
I ; ; ; I I I I I I I 

7 1 006.85 / .006 86.08 186.08 176.46 8.08 0.72 0.72 0.26 4.08 1 08~ 08 
I ~ ' I 1 I ' I 1 I I 1 I 

8 I 186.08 / .086 77.00 107.00 100.19 6.90 0.70 0.78 0.27 6.87 I 266.03 
I I I I I " I I I I I I 

0 1 376,98 .066 89.60 209.60 201,60 7.00 0.81 0.81 0.20 6.82 I 469.83 
I ~ I I I l l I I l I 

10 I 070.33 / .066 102r66 222.66 218.70 8.96 0 8 6  0.86 0.80 7.80 I 673.80 
I ! I I I I 1 I I , , ,  I I 

II 1 793.89 I .006 11060  238.60 228,62 10.08 0.01 0.91 0.32 8.85 1 901.82 
1 ~ ' I I ' "  I I I I 1 I I 

1~ I 2 021"62 ~ "000 I 181.80 I ' 261.30 ~ 7.40.12 I 11.21 I 0.96 I 0.90 I 0.84 1 0.91 I 2 142.40 

13 2 262.40 ; .000 147,06 267.00 I 264.52 12.54 1.02 1.02 0,86 11,18 2 397.93 
I I I I I I I I I I 

14 2 517,98 i .086 168,67 283.67 i 208,80 18.87 1.08 1.08 0.88 12.41 2 600.81 
l i I I I I I I I I I 

16 2 788.81 / .086 181.27 301.27 / 286.08 16.28 1.14 | 1,14 0.40 18.74 2 0 ~ S r ~  

I 1 I t 1 I I tl I I I 
10 8070.94  .086 189.84 8 1 0 9 4  300.18 10.81 1.21 1.21 0.42 10.18 3 200,28 

I | I I ' I I I I I 

17 8 88028  .066 219.72 839.72 321,84 18.88 1.20 1.20 0.46 16.60 8 682.90 
' ~ I I 1 1 1 r i I 1 

18 3 70290 .068 9,40.62 860.69 840.60 20.02 1.86 1.88 0.48 18.24 8 924.87 



Lrl 

19 i 4 044.67 i .oe5 i 262.92 ' i  982,92 i 381.04 J 21,88 i 1,44 j 1.44 

20 4 407.38 ,068 385.48 406.48 082,70 38,76 1,58 1.53 
I I I I I I i I 

21 J 4 791.68 i .068 J 811.46 J 481,46 ] 406.08 I ~'8,77 i 1.52 j 1.62 

22 8 108.88 ,066 867,03 467,03 430.00 27.93 1.72 1.72 
I I i I i i ' I I 

28 8 630.60 .068 866,09 486.09 468.02 30.17 1.82 1.62 
I I ~ I I I I I 

24 6 088,25 .0~  ! 896.74 516,74 483,18 32,80 1.98 1.06 
I I I l I I I I 

26 6 673,88 .066 427,27 647.27 612.16 36.12 2,06 2,05 
I I I I i i i I 

28 7087,63 .088 480,80 L 680.60 542.88 _ 87,61 2.17 2.17 

I I I i i i I I ,  27 7 662.68 ,066 400,12 618.12 878.44 40.68 280 260 
I I l I I I 

28 6 210.82 .068 838,07 663.07 609,07 ; 48.70 2.44 2,44 
l I I I I ! I I 

20 8 8'23.78 ,068 ~73.48 803,48 846.85 46.90 2.80 3.82 
I I I I t I I I 

30 . . . . . . . . .  P 471,00 .066 615.07 736.07 685.87 60,80 3,74 2.74 

o,50 I IO.O4 

0.64 i 21,71 

0.67 i 26.88 

0.80 I 25,01 

0.64 [ 37.70 

0.88 I 29;08 

0.72 j 82.86 

0.76 j 84.80 

o,01 1 s7.~7 

0,88 I 40,41 

0,01 I 46.40 

0.06 . 46.80 

4 287.86 

4 671,68 

5 078.86 

6 810.60 

6 065,26 

6 463.83 

6 067.58 

7 612.88 

8 090.82 

8 703,78 

0 3M,90 

10 040.01 

Note: The amount of ~meb) on hand u of the *nd of the l u t  )'Mr the contract wM MaUmdKI to r~maln In force ez(~ed* the t'a~ |mount of the death benefit. :t might be 
eaeume<l that euvh an azo~a mllrht be disl~md of by dlv/d|ng it into two I~rtJ: • company mhmm in the tom ol" • surplus ¢haq~ for the f ind year of the contract and a termination 
dividend imyable to the Imli~yholdar. 

T a b l e  1 - N .  1Vonpartlelpatlng c o n t r a c t :  f i a t  i n t e r e s t  r a t e  ( e q u a l  t o  6 . 5 % ) .  

year a~ela ©~u invwt- Irr~m ne~led it14~11 dQl|r~ i¢tul |  I i i  i h i l l -  po|;w..,/, i l l e l j  
('oeltnnlnl| (a "; men| Inoome addition to ~ b l  mu~ |um eu~p|uo holder holder (end of 

of year) r ,  to of income required c h a ~  chsrp d|vtd- divld, year) 
|nb~reet ruerv,  ! end* endl 
ror the 
yMr) I ; 

: i i i i j i i i ! ] i 
, 110.75 0.068 7.75 127.86 ,25.d5 ! 1.06 0.51 0.61 0~14 | 26 . , ,  , , , , , ! , , , 0.16 i 0.22 , , 

2 , , 6 7 ,  0 0 .  16,04 166.70 . , .0 ,  1,70 o J, o .  li 0 1 0  I 0.86 050 261,62 
I I I I I I I I I I 

3 881.87 0,0455 2,1.79 144.54 143,11 2.48 0.67 0.87 0.30 i 1.00 0.66 404,80 
I l I t I I I I I I I J 

4 I 67,,I.08 I O.M5 i '84"06 | 163.81 I 150.68 i 8.16 i 0.60 I 0.60 I 0.21 i 1.41 i 0.94 i 555.65 

6 576.80 0.068 48.59 105.64 189.70 5.04 0.64 0.64 0,22 1,68 1.23 ~ 716.89 
I I I I I I I I I I I 

6 886,64 0,0~6 ~1,82 • 174.07 • 16827 • 4.80 • 0.66 • 0.68 , 0.24 , 2,66 , 1.65 rL 886,84 
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7 I 008.66 0.065 88.36 186.11 ' 170.48 8.88 0.72 0.72 0.26 2.88 1,80 1 088.99 
I I I I I I I I 1 t I , I 

8 | I 188.74 I 0,0~6 I 77.07 I 196.82 I |80.10 i 6.60 ! 0.78 I 0.76 I 0,2"/ I 8.38 I 2.24 t I 268.94 

9 1 876.60 0.098 89.48 200.28 201,60 7.80 0.81 0.81 0.29 8.02 2.82 I 480.86 
I I I 1 I I I I I I I I 

I0  I 579.10 0.068 103.64 322.39 218.70 8.69 0.86 0.85 0.30 4.52 3.02 1 078.00 
I 1 f I I I I I I I I I 

I I  1 703.66 0.066 116.56 338.34 226.63 6.82 0.91 0.61 0.82 6.15 3.44 1 001.38 
f I i I I I I I i I i I 

12 2 021.08 0.068 181.$7 281.12 240,12 I1.00 0.98 0.96 0,84 6.82 3.88 2 142,41 
1 I I I I I I I i I I I 

13 2 262.16 0.065 147.04 286.70 254.62 12.27 1.02 1.02 0.86 6.63 4.86 2 307.95 
I 1 I I I I I I I i | I 

14 2 617.70 0,060 103.65 288.40 289.80 18,80 1.08 1.08 0.88 / 7,28 4.86 
i 

2 868.83 
i ; I I I I I 1 I I I I 

16 2 788.08 0.085 181.20 801.01 285.98 18.08 1.14 1.14 0.40 i 0.09 5.40 2 955.96 
I I I I I I I I I I I I 

15 8 075.70 0.066 tO0.62 816.67 303.19 16.64 1.21 131 0.42 j 8.95 6.96 3 260.29 
I I I I I I I I I I I i 

17 8 380.04 0.005 210.70 339.46 321.84 18.11 1.29 1.20 : 0.46 0.82 6.50 3 582.92 
I I I I I I I t I I i .  I 

18 3 702.67 0.066 240,67 860.42 340.60 10.82 1.86 1.36 0.48 : 10.76 7.19 3 624.58 
1 ' '  ' I ! ~ I I '  ' ! I I I I I 

10 4 044.68 / 0.066 212.90 1 382.66 881.04 31.61 1.44 1.44 0.60 11.80 7.87 4 7.87.36 
I : l 1 1 I I I I I I 

20 4 467.11 0.066 288.46 J 406.21 882.70 23.61 1.63 1.68 0.64 12.80 0.68 4 671.69 
I I l I I I I I I I I 

21 4 701.84 0.088 011.44 I 481.12 405.08 20,81 1.02 1.62 0.57 13.09 0.33 8 078.80 
I 1 I I I I I I I I 

' 1 0.066 087.91 467.66 430.00 27.00 1.72 1.72 0.80 10.20 10.14 6 510.01 22 i 6 198.64 ~ 1 ~ , i I 1 1 1 i i 

23 ~ 6 030.80 0.066 896.07 1 486.72 456r82 29.90 i 1.02 1.02 0.64 18.48 10.98 5 968.20 
I f ' I I I i I I I 1 I 

24 6088 .00  , 0 . , 0  1 895.72 I 616.47 488.18 83.$2 j 1.93 1.93 0.68 17.88 11.88 6 463.83 
1 l ! ' I , [ I 1 l 1 

25 1 0 078.08 1 0.060 1 427.2& i 647.00 1 612.16 1 84.00 i 2.08 1 2.06 l 0.72 1 10.25 1 12.88 1 6 907.88 

26 I 7 087.28 I I 0.066 i 460.87 • i 680.42 I 642.88 I 57.54 I 2.17 I 2.17 I 0.70 I 20.77 I 18.84 I 7 61258  

27 7 852.88 O.Od6 I 408.10 816.86 676.44 40.41 2.80 3.30 0.81 22.88 14.92 I 8 090.32 
t i i ' 1 i i i i i , i 

28 8 210.07 0.066 538.65 658.40 500.07 48.48 2.44 i 2.44 0.85 7A.08 16.06 8 702.73 
I I ! I ' I I I I I I I I 

26 8 923.48 0.086 078.40 603.21 649.88 40.68 2.69 i 2.09 0.91 26.08 : 17.2..6 9 081.90 
' I I I I I I I I I I I I 

00 0 471.05 0.065 j 616.66 786.41 885.87 60.04 2.74 2174 0.941 27.80 18.64 I0  040.01 

Note: The amount  o f  ~umebl on hand u o f  the end of  the l u t  y . r  Ihe ©ontract woo aumumed to remsln In f o r ~  e z ~ x l l  t h t  f lee amount  o f  the death ben.f i t .  1t mlEht be 
m u  med that  such an e = m l  ml l iht  be 41ep~md o f  by dlvldln 9 i t  in to two porte: • oompony share In the form o f  • surplus charge for the l ine] year o f  the r~ntract  and • termlnstlon 
div idend payable to the policyholder. 
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Table 2-P. Partlvtpatlng contract :  f iat  in teres t  r a t e  (equal to 6%). 

[I l ! 1 l • ~ , . 1  . . . . . .  
y . r  a~mt* ¢1~ Investment gro~ ne*ded ~u~e~ d. l rod .ctual Lax dlvl.lble ~ 1 ~  

(bqlnnlnK ( |  el Inoome In .me *ddlllon to surplus *urplu. .urplue (e.4 or y~ar) 
ory~r)  i r, l t*  of ~qulmd chars, ehArp 

i Inl4Nmt ~ r v e  
/or 

yMr) 
II I I I | I I I I I I 

! 120.00 ~ .0e 7.20 127.20 126.48 0.72 0.61 i 0.51 0.18 0.06 128.00 
li i i I I I I I i 

2 246.99 [ ,06 14.82 1~4.92 184.00 0.73 0,64 ~1 0,64 0.tO 0.OQ~ 261.62 
li I I I f I I I I I 
II 8 i 361.62 i .06 | .... 22.90 I 142.90 I 142.11 i 0.79 I 0.57 | 0.57 I 0.20 I 0.02 I 404.30 , 

II 4 l i  024,90 I ,0~ | ' 31.46 I 161,46 I 160.86 i 0.81 J 0.00 I 0.S0 i 0.21 | O'00B I 666.50 

|1 0 ,l 676.66 F~ ,06 | 40.68 | 160.63 | 160.70 | 0.83 | 0.64 | 0"il ia I 0.21 I 000B | 716.80 

8 885.86 .06 00.10 170.16 160.27 0.88 0.71C 0.65 .4 0.23 0.00/J 886.78 
It I I I " I I I I I f I I 

7 I 008.78 i .06 80.36 180,36 179.43 0.92 0.73 C 0.Sd, A 0.24 0.00 ~ I 066.80 
II i I ' I I ' l I I l I I 

8 / I 185.89 I .06 71.16 lOLl6 I90.1S 0.98 0-96 (2 0,71A 0.26 0.00 B I 266.79 
II i I '  I I I I I I I I 

1876.7o .os s2.e, 20~.s~ 20LSO , o ,  o. .C 0.TsA 0.2e 0 . ~  ~ 4.,14 
, i t i | i i , i i i i 

10 I 679.14 .06 04.76 214,76 213.70 1.06 1.06 C 0.78 A 0.27 0.00 B I 673.62 
II l I I I I I I i I I 

I1 1 I 708.22 ,06 107.62 227.02 220.53 1.10 1.19 ° 0,Si A 0.28 0.00 B 1 900.96 
II I ; . . . .  ; i i I I i I 
II 12 I '  2020.02 I .0~ I 121.26 I 241.20 I 240.12 I i ' I4  I 1"24C I 0"s4A I 0.20 I 0'00B I 2 141.9I 

18 ! 2 261.01 .06 186.71 280.71 2~4,63 L ie  1.62 C 0.6S A 0.31 0.00 D 2307.31 
If ~ i I I I I I I I I I , 

14 1 2 MT.OI I ,08 161.04 271.04 262.80 1.24 1.72 C 0,g2,4 O.8S 0.00 B 2 668.03 
If I I I I I I I I I , 

16 2 766.03 : .06 167.28 267.28 262.96 1.30 1.04 C 0.00 A 0.84 0.00 B 2 954.97 
II I ! I I '  I I l I I I I 
II 16 I: 0074.97 IL o6 I 184.60 I 804.60 I sos.Is I 1.87 ,I I 2.10 C I 1"oIA I 0.20 I 0'0~q I 8 260,11 

if i I I I I I i i 
10 F F I s  701.40 .0~ 222,00 S42.00 M0,60 1.49 If 2.72C 1,10 A 0.~9 0.00 B 3 928.19 

II f ' I ~ I I I I I I 
l0 4 043 19 ! .045 242.62 362.69 361 04 1.66 8.18 C 1.15 A 0.40 0.00 B 4 266.38 

II 4 406.Sa I I I I ' i I I I I 
20 .oe 264.62 824.a2 362.70 1.62 il s.61 c 1.20 A 0,42 0.00 B 4 680,28 

II ' / 476028 • I I il I I i I 
21 .oe ssT.as 407.as 1.S4A 0.42 o . o @  ~ o~o.2o If I I I l I 4OS,SS ~ t .es s ' 2a °  I I I ! 
22 S 196.20 .06 , 811.77 : . . . . . . . .  481,77 480.00 1.77 4,41C 1.81A 0.46 0.00 B 6 607.61 
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23 ; 6 027,51 .0B $07.06 467.06 40~.82 1.88 4,02 ~ 1.36 A I 0.48 0.00 ~ 5 964.69 
I I I I I I I I t I I 

24 0 084.00 ,00 000.08 485.08 488,16 ' 1.00 0.49 C 1,48 A 0.60 0,00/] 0 449.27 
I I I i I I I I ' I I I 

20 0 660,27 ,06 004.10 614.10 012.10 ! 2.01 6,11C 1,49 A 0,62 0.00 B 6 902.01 
I l I l I , i ,  l I I l ,  i 

20 , 0 5 2 2 1  .Oe 424.87 M4.87 542.66 2.00 0.70 C 1 ,6~  0.54 0.00/~ ? 007.34 
I l , , l i I , l , , 

27 i 7 027.84 ,06 407.64 0?7.64 676.44 2.20 7.64 C 1.0~ A 0.67 0.00 B 8 084.41 
I I i I I , I 1 I i I 

20 ~ 0 204.41 .0B 402,26 612.26 000,07 220  8.66 C 1.70 ̀4 0.00 0.00 ~ 6 606.06 
I ' 'i ' t , o , , , , 

29 8 816.08 .06 628.88 648.00 ~46.06 2.88 9,24 C 1.76 A 0.02 0.00 B 9 844.42 
I I I ~ t i I I I i 

00 ,i 0 404,42 .06 ~?.07 687,07 i 080,07 2,60 10,22 C 1.05 ̀4 i 0.Off 0.00 B 10 031.04 D 

A Ex~s~s~J~els~a~in~u~ci~nttonu~wb~hthe~rtr~cti~nofa~urp~u~¢h~rgeequ~innm:~untt~thede~(r¢d~umncededt~m~intaintbet~rget~urp~u~ra~i~andth¢ 
payment of t ~  aJ a ~ of 3ff I~reznt th~rton. Coneequ¢~t~, the moxlmum amount of lurp|u| ehari# which oan be eJtroct~d must be deduced mtbematlcal(y. Since th~ amounl 
plum 30 pe~ent tbcr~,of c ~ n o t  e.gceed the sum of  ea~*e aee¢:* available, th~ releuant amount equal* the sum of ~ .  a j . I .  diuided by a factor of 1,35. 

8 B~e~us4of~n .eu~ic len~``~ fu~maj*~be~rder in~fpr i~r i t i~sru l~paci~edumier~h¢nin~of lh~gen4walaJ~ump~i~nI je t~ut~bouema:~dates tx t rac t ing~ 
lor&e o #urplua chewer# o~ ie conlbtcnt with po~in& ~ equal to 38 I~r~n t thereof, A subsidiary con sequence of  applying the priori@ rules in thi~ manner i~ that there i* no diuislbl¢ 
surplua ~s~iloble for dl~h,~bu ~on ~ F o l ~ r  dlulabn~b. 

C Th~am~untof~urp~us~h~r~whic~w~uld~ther~is~b~de~redis in~edbyth#~m~un~bywhich~hesurp~u~chor&~*actual lyextr~xtedintheprtmrdingy~nrf~ 
short of the amount which ma~ desired in t ~  ~ r .  

D T h e a m ~ u n ~ f , ~ t ~ n ~ a ~ d ~ f ~ h ~ m n d ~ f t ~ a ~ y ~ r t h e c o n t r a c # w a ~ u m e d t ~ r e r r ~ n i n f ~ r ~ e e ~ r ~ e e d # ~ h e f a c ~ a m ~ u n ~ o f t h e d e a t h b e n ~ t ~  I tm lgh tbe  
a~sumcd th~t such cm exozu might be di~paied of by dividing i t  into lust parts: o company sho~  in the form of a surplus c ~ g t  for the final year of oh# control  ond n termination 
di~:idend payable to the poli~helder. 

T a b l e  2 - N .  Nonpartlcipatlng c o n t r a c t :  f i a t  i n t e r e s t  r a t e  ( 6 % ) .  

year mlmet* I v Invest- 8rosa needed exoeu d~*Ind *¢luid t i t  share. 
(be61nnlnE (ae('usl msnt Income addition to masts surplus surplus holder 

of year) rmt4 of Ineom, requI~ eh*r~ eharp dlvi. 
Intemt roeer~e dondm 
tar the 
y ~ r )  I i 

1 110.76 0,06 7.19 128.94 120,48 0,46 0.61 0.34 A 0.13 0.GO B 
l I i I I I I i I I 

2 246.61 0.06 14.70 134.64 134.00 0.48 031 ° 0.83 .4 0.12 0.008 
, , , , , ~ , , , , 

0 880,99 ; 0,06 32,66 143.61 i 142.11 0.00 0,05 C 0.07 A 0.13 0,00 B 
i ~ i i i i i i i i 

4 623.47 / 0.06 01.41 1&l,16 160.06 0.01 1,18 C 0.08 A 0.18 0.00 B 
I 1 I I I I i I I I 

0 074,60 0.00 40.47 160.23 180,70 0.52 1.44 c 0,89 A 0,121 0,00 B 

policy- aMeti 
hold*r (end of year) 
divi- 

dends 
(dlv4e- 

Iblo 
sur- 
Flu.) 

i 

o.oo n 120.02 
i 

o.ooS 201.~ 
I 

0.00 B 400.72 
I 

o.o@ 6~n0 
| 

0.00 B 714.08 
i 



6 834.68 0.06 60,07 160.82 160.27 0.66 1.70 C 0.41A 0.14 0 . 0 ~  ' 0.00 B 884.61 
I 1 I I I I , I 1 I I I I 

7 1 004.28 0,06 80,28 180.01 170.45 0.68 2.04 C 0,48 A 0.16 0, 00B 0,00 R I 064.37 
I t I I I 1 t 1 I I I I 

8 I 104.12 0.06 71.0,8 190.80 100.10 0.01 2.3? (7 0.4.8 A 0.16 0.00 B 0.00 B I 266.01 
I I I ' I i I ! i , 1 I I I 

0 1.874.78 0.00 .82.40 20224 201.60 0..84 2.73 C 0.47 A 0.10 0"00 n I 0'00 B I 4.87.09 
I I I i 1 I I I i I i I 

10 1 670.84 0.06 04.01 214.6,8 210.70 0.60 3.11C 0.40 ,4 0.17 0.00 B 0.00 D I 671.28 

ii i 70106 006 101.46 ; 2z7.21 220.62 0.00 a . . (7  0,81A 0.16 0.00" i °'°°B ,066.61 
I I I I I 1 I 1 I , I 1 

12 2010.06 0.06 121.0'8 ! 240.85 240.12 0.71 0.0.8(7 0..83 ̀4 0.19 0.00 B I 0.00B 2138.045 
1 I I i I I I I I I I I 

19 I 2 2'8'8.70 I 0.0.8 I 166.62 i 2.8.8.27 I 254..82 I 0.7.8 ! 4'4?(7 I 0''86A I 0.20 I 0"00B i 0'00B I 2 304.02 

14 2 613.77 0.00 160.65 270.58 269.80 0.76 4.00 (7 0.68 A 0.20 0.0O B 0.00 B 2 664.40 
; , ' I i I I I I I I I I 

1,8 2 784.10 0.06 1.87.0.8 2.80..80 28.8.98 0.82 &5,8 C 0.61 ̀4 0.21 0.00 B i 0.00 B 2 9,80.90 
' " i I I I I I I I , I I I I 
10 3 070.?4 0.06 104.24 606.00 600.10 0.60 0.16 (7 0.64 A 0.22 0.00 B 0.00 B 6 264.76 

t l I I I i I I I I I 
I? 8 ,'~74.51 0.06 202.47 922.22 ,821.34 0.,88 6.60(7 0.65 A 0.2.8 0.00 ~ 0.00 ~ 9 ,870.?45 

' I I I I i I I I I I I I 
10 ,8 000.60 0.00 221.70 641.64 340.00 0.94 7.61(7 0.70 A 0.2.8 0.01B 0.00 D 3 019.04 

I I I I I I I I I I I I 

10 4 031.70 0.0~ 343.27 662.03 861.04 0.08 8.26 ° 0.73 A 0.20 0.00 B 0.00 B 4 270.00 
I ' I ' I ' I I I I " I I I I I 

20 4 600,66 0,06 3.86.07 686.72 382.70 1.02 0.06 C O.TG ~ 0,27 0.01B 0.00 n 4 663.26 
1 1 I I I I I I I I I 

21 4780.00 1 0.06 28.8.00 406.73 406,.8.8 1.06 0.01(7 0.76 A 0.27 0.00 B 0.00B I ,8060.71 
I I I I I I I I I I I 

22 1 6 1,89.46 11 0.0,8 ! $11.87 I 431.12 I 430.00 I 1.12 I 10'85C 1 0'8~A I 0.29 I 0"000 I 0 . 0 ~  1 5 ~00.~4 

33 6 620.20 0.06 $67.22 4456.9? 466.,82 1.16 11.84(7 0.6~ A 0.00 0.00 ~ 0.00 B ,8 0457.21 
I I I I I I 1 I f I i i 

24 0 076.96 0.0.8 ,804.62 464.3? 463.16 1.22 12.02(7 0.O~ 0.92 0.0O B 0.00 B 6 441.26 
; ; ; l I I I I f I I I 

26 0 ,861.01 0.06 .808.00 ,813.41 612.16 1.26 14.07 (7 0.9~ A 0.$3 0.00 B 0.00 B 6 9~4.34 
I I I I I I I I i I I I 

26 7 074.00 ! 0.0~ 42.4.46 644.20 642.8.8 1.32 16.31(7 0.90 A 0.84 0.00 B 0.00 R 7 498.20 
I ! I I I I I I I I; I I 

27 7 617.9,8 0.0~ 467.06 6?6.63 676.44 1.30 16.63(7 1.0~ 0.36 0.00 ~ 0.00 ~ 8 0?4.67 
! I I I I I I I I I I I 

28 6 194.42 0.0~ 401.67 ~11.42 609.97 1.46 18.04 C l.O? A 0.67 0.00 B 0.00 B 8 68.8.72 
I ' i I I I I i I I I I I 

29 I " 6  606.47 i 0.06 I 628.86 I 648.08 I 646..86 I 1.60 I 19.66(7 1 1.11A I 0.06 I 0"00~ I 0'00B I 9 333.4 I 

30 0 4,85.16 1 0.0~ 667.10 6.88.04 666.67 1.67 91.10 C 1.16 A 0.41 i 0.00 B 0.00 ~ 10 010.04 D 

A ~ u ~ # e t j ~ r 1 e i n ~ u ~ i ~ n t ~ w b ~ t ~ t ~ e x t r ~ c t i ~ n ~ f a s u r ~ u # c h ~ r ~ u ~ i n ~ u n t t ~ s i ~ s u ~ i n ~ i ~ t ~ g ~ t ~ u ~ u # ~ t ~ t A ~  
~t~ynten| of  t~x at ds rood of  ~ p ~ J t t  I~'l~pn. ConJ~uently, t~4 maximum ar~un# of  aur'plue c l ~ - p  which o~n be extmcded muet b~e ~ o e d  rnot~emat~'ally. Since t ~  omount 
pluJ 36 percent th~reof ~nno t  ~ th4e sum of e J ~ u  oJsels auo~)~e, 184 re~r,~oJlf oJt~ounl equals the Bum of e.~cess ~s t l s  ~t'u~.e~ by n fn~lor o f  ~.36. 



large a .u  rplu, c.harp am |o ~onJls~nt with poyinE to.~. equal to 35 pervent #hrreof. A eub,idio~ ~onsequenoe of applying the priority rule, in thi .  man n.cr i ,  tha~ there I,  no diui, ible 
• urplu¢ cwail~l~ for d~trlbutlon ~ pollcyh~Ider dluides~, 

C Th~ omOunl ofmurp|us charge which would olhcrwil¢ be deoired | l  incrc~ed by Ih~ omoun I by which Ih~ ~urp|us chorg¢~ ~clua||y e~lrock.d in th~ prccedJngyear fe~! 
,hot1 of lh~ arnoun~ which wo.* desired in eh~ ye~.. 

D T h ~ m ~ u n ~ f ~ # ~ t ~ n h ~ a d ~ f # h ~ * ~ d ~ f ~ h # l m ~ y e a r ~ h ~ n ~ r ~ t w ~ v a ~ u r ~ d ~ r ~ r n ~ n i n f ~ r ~ t h # f ~ u n ~ f ~ h ~ t ~  Itmi,¢~tb* 
m~umed that such on ¢.t~#s ml Ih t  be disposed of by diuidint it into th~¢ par~s: o ¢~mpony dmr¢ in the form of o surplus ch~rl~ for Ih~ final year of  the contract, an amoun t to 
di.tribut¢ a~ a shareholder diuid~nd, ond a t#rmlnotlon d l t , ~ n d  payabl~ to the policyholder. 

0 



. . . t  
, . , j  
- . t  

T a b l e  3-P.  Participating c o n t r a c t :  a s c e n d i n g  i n t e r e s t  r a t e s ,  

year musts I Inv~tment  groat needed excess desired *cruel tsJ divisible asseb, 
(beginning (l¢[YUll Income income addition to am,eta surplus *urplus *urplus (end of 

of year) rats  of required eharg~ ehtrs~, year) 
l n t sn~ t )  reosrvo 

I I I I I I I I I I I 

I I 120.00 I .00 I 7.20 i 127.20 I 128.40 I 0.72 I 0.61 I 0,61 I 0.10 I OO3 I 126.00 

2 240.00 .0601 14,04 134.84 184.00 0.76 0,64 0.04 0.19 0.02 261.62 
I I I I I 1 I I , 1 I | 

8 391.62 .0002 22.07 142.97 142.11 0.86 0.67 0.67 0.20 0 .00 404.30 
1 I I I I I I I | I I 

4 6~1.80 .0608 81,02 101,02 160.66 0.07 0,60 0.80 0,2| 0.10 666,66 
I l I ~ I I I , I ,  I I I 

6 6"/5.66 .0604 40.80 160.80 150.70 I.I0 0,64 0.64 0,22 0.24 716.80 
I I I I '  I 1 I I I I I 

0 630.69 .0605 60.67 1"/0.07 100.27 1.30 0.68 0.68 0.24 0.38 886.84 
• ' I I I I I I I I ~ I I 

7 I 006.04 ,0606 00.05 180.06 179,43 1,62 0.72 032 0,26 0.66 I 066.99 
; I I I I I I I I I I 

6 I 186.90 ,0607 ?1,09 191.99 190.19 1,80 0.70 0.70 i 0,27 0.77 I 266.94 
I I I I I I I I I I I i 

2 1 I 876.04 I .0606 I 83.72 I 203.72 I 201,00 I 2.12 I 0.81 I 0.61 i 0.26 I 1.03 I I 460.66 

10 I 670,36 .0609 66,10 218,10 219.70 2.48 0.36 0.06 i 0,80 1,33 1 673,60 
I 1 I ' '  I I I I I i I I 

I t  1 703.00 .0610 109.43 229.43 226.02 2.81 0.91 0,91 ' 0,32 1.66 1 901,33 
I I I I I I I I I I I 

12 2 021.38 .0611 123,60 243.50 240.12 8.38 0.96 0.ge 0,34 2.08 2 142.41 
I I I I I I I 1 I I I 

13 2 282,41 .0612 138.48 268.46 254.62 0.94 1,02 1,02 0.30 2.66 2 307.06 
I I 1 I I I I I I I I 

14 2 017.26 .0618 164,06 274.06 209.80 4.66 1.00 1,06 0.38 3.00 2 668.83 
1 I 1 1 I I I I I I I 

16 I 2 788,83 I .0014 I 171.23 I 261.20 I 268.08 I 8.26 I 1.14 I 1.14 I 0.40 I 8~71 I 2 965.06 
I 

16 3 075,98 .0018 189.17 I 309.17 303.13 8.04 1.21 1.21 0.42 4.41 3 260.20 
I i 1 1 I I I I I I I 

17 3 080.20 .0016 208.23 L 026.23 321.34 0,80 1.29 1.29 0.46 6.16 3 692,92 
I I I ~ I , I ,  I I I I I 

16 0 702.02 ,0817 228.47 646.47 340.60 ?,87 1.86 1.38 0.48 6.03 3 924.88 
I I I I I I I I I i i 

10 4 044.08 ,0616 249.0? 309,87 361,04 3,03 1.44 1.44 0.60 0.90 4 287,86 
I I I I I I I I I I I 

20 4 407.36 .0610 2?2,92 392,82 362.70 10.12 1.83 1.53 0,84 8.00 4 671.50 
I I I I I I I I I I I 

21 4 701.52 .0620 207.08 ~ 417,08 405.66 11.40 1.62 1.82 0,67 0 21 6 078.80 
I I I I I I I I I I I 

22 6 108.89 ,0621 322.05 442.86 430.00 12.66 1.72 1,72 0,60 10.53 6 810,61 
I I I I I I I I I I 

28 I & 860.01 ,0622 360.22 . 470.22 . 460.02 . 14.40 . 1.82 . 1,82 . 0.64 . 11.94 . 6 960.26 



r , J  

24 0 088,26 .0620 670.80 490.30 483,18 10,18 1.93 1.00 0.08 13.M 6 463.33 
I I I I I I I I I I I 

26 0 678.S6 .0024 410,18 680.18 612.10 18.03 2,06 2.00 0.72 16.26 0067.63  
I I I I I I I I I I I 

26 7 087.08 ,0626 44.3.07 66.3.97 642.00 .30.09 2.17 2,17 0,'/8 1'/.16 ' /012.68 
I I I I I I I I I I I 

2? '/88.3.68 ,0626 4'/7.80 697.80 676.44 22,86 2.30 2,30 0.01 19.26 8 090.32 
I I I I I I I I I I I 

20 0 210.02 .0827 614.'/9 034.'/0 609.9'/ 2.4.8.3 2.44 2,44 0.86 21.63 0 70.3.'/3 
' '  I ! I I I 1 I I l I I 

20 8 822,70 ,0620 664.07 674.07 048.88 27.40 2r60 2,60 0,01 28.99 0 051.00 
I ! t I I ! I I I I I 

80 0 471,90 .0620 600,70 '/10'70 080.8? 80.41 2.74 2.74 0"06 26.71 I0  040.01 
, • . . ~  , , , I I I I I ! 

Note: The amount of ameete on hand as o~ the end e[ the last year the contract woJ am,umed to remain in force exceeds the face amount oj" th~ death benefit. It rnish f be aeeumed 
that eueh an ¢r~eem re|SAt be diapoled of by dluldin& if inlo two paris: a con*pony mhare in Ike form o[ o *urplu# charRe /'or the final yeo~ o[ Ih~ contr~l end a lermlnalion diuidend 
payable to IM policyholder. 

Table 3-N. Nonpartlctpating contract :  ascending interest  rates. 

! | ! - | | i . . . . . .  , . . . . . . .  
yesr  l y  invi l4l .  IFo*s needed exe.,e~m dee[rod actual lag char*- PolIcy- u n t o  

{beOtn- ( io |u  ml ment  Income addit ion J~e ta  eurplue * u r p l . .  holder holder (end o f  year) 
nln I of rifA) o f  Income to ch, r8 m charge dlvtd- dived- 
year) Intere4t) requ i ta l  ende ende 

~ r v e  
I I I I I I I 1 I I I I 

1 119,78 .06 7.10 126.94 128,40 0.48 0.61 0.34 A 0.12 0.00 B 0.00 R 126.82 
I I I I I I I I I i I I 

2 , 8 . 0 ,  .0001 14.82 ,84.67 184.00 0.40 0.7,C 0 . 8 " 0 . 1 0  0.00 B 0.00 B 201.28 
I t I , I I , l I I I I 

3 001,01 .Off02 22.04 142.00 142.11 0,68 0,92 C 0"43'4 1 0.16 1 O'OOB O'OOR I 408.80 
I I I I I I I I I 

4 m . ,  .0008 81.67 101,02 160.06 0.07 i.ooC 0 . ~  j 0.10 0 , ~  0.00 B ! 8~.24 
I I I I 1 I I I ~ I I I 

6 074.69 ,0604 40.76 160,60 160.70 0.80 I..30 C 0,60 A j 0.21 0.00 B 0.00B i 710.2,3 
I I I I I I I I ~ I I I 

0 084.98 .0608 60.6.3 170.27 169.27 1.00 1,6~ C 0.74 A 0.28 0.00 B 0.00 g 
I I I I I I I I I I I i 885,24 

7 1 I 004,10 |' ,0006 I 60.80 i 100.06 I 1'/0.48 I 1..32 I 1'80C I 0"90A I 0,82 I 0"00B I 0'00B I I 008.8'/ 

8 I 100.82 ,0607 71,06 i 10L70 190.10 1.61 1'160 i 1"12"4 0.80 0,00 B 0.00 B I 256.88 
I i t i I t J 1 i I I 

0 I 8760.3 I .0~08 60.70 208.48 201.00 1.80 1 0"80C 0,80 0,80 0.42 ; I 460.68 
v I l , 1 l l l i ~ 0 . . ,  

IO I I 6'/0.06 I .0609 1 06.17 ii 210,92 1 213.70 I 2.22 I 0185 i 0.86 I 0.80 I 0.64 I: 0.48 I I 870.88 

I I  1 I 706.69 I .0610 1 109.41 |' 229.10 I 228.62 I .3.84 I 0.01 i 0.01 I 0.82 1 0.06 1 0.66 1 I 901,31 

12 2021.06 ,0611 123.40 ~ 31~ ~ 0 .  I 2 . 3.12 L 0.90 . 0.98 . 0.84 . 1.09 . 0.73 . 2 142.80 



13 2 282.14 .0812 108.44 268.10 264.82 0.07 1.02 1.02 0.80 1.37 i 0.02 ~ 2 307.0S 
I I I 1 I ' 1  1 I 1 I I 

14 2 817.80 .0010 164.33 274.08 269.80 4.28 1.08 1.08 0,38 1,09 1.10 2 666.81 
I ! I I I I I [ ' I I I 

16 2 788.86 ,0614 171.22 200.87 286.98 4.00 I. 14 I. 14 0.40 2.07 I.$8 

18 8 078.68 ! .0618 109.10 908.90 903.18 6.77 1.21 I 1.21 I 0.42 2.48 l 1.00 3 200,2? 
I I I I 1 I I ~ I I I 

17 8080.02 .0610 208.21 327.06 I 321.34 8.02 1.20 1.29 0.46 2.0,5 ~! 1.00 3 ~82.00 
I I I I I I I I '  I I I 1 

18 8 702.08 : .0617 228.40 948.20 ! 040.60 7.00 1.00 1.86 0.48 8.40 : 2.80 8 024.86 
I I I I I 1 I I i I I ! 

10 4 044.61 .0016 240.08 30031  ! 801.04 8.07 1.44 1.44 0.80 4.04 : 2.69 ! 4 287.34 
, I I I [ 1 I 1 I , [ 1 

20 I 4 407.00 i .0619 272.80 892.86 882.70 9.86 1.60 I 1.63 0.64 4.0? 0.11 4 671.67 
I 1 ' I I I i I I 

21 4791 .82  .0820 297.06 416.81 I 405.68 11.13 1.62 1.62 0.67 0.36 ~ 3.68 6078.87 
I I I 1 I 1 I , I I I , I I 

/ 22 6 108.~2 .0621 022.88 442.08 480.00 12.08 1.72 1.72 0,80 0.16 4.10 5 510.69 
I I I I I I | I I I 1 I 

i 
28 8 8~0.~4 .0822 860.21 469.96 466.82 14.14 1.82 1.82 0.64 ?.01 4.67 ~ 0 968.20 

I ! I ! ~ 1 f 1 I 1 
24 6087.08  ! .0620 870.28 400.03 l 483.16 16,89 1.03 LOS ' 0.86 7.0i1 1 6,01 6488.31 

I I I I I I 1 I I I 

20 I 60*78.06 I .062.4 I 410.16 I 520.01 I! 612.10. i 17.70 I 2.06 I 2.05 I 0.72 I 8.09 I 0.00 1 6067.61 

20 ? 05?20  .0626 442.96 662.70 642.80 19.82 2.17 2.17 0.76 10.18 6.70 ? 512.56 
I I I I I I I I i I I i 

2? 7 632.31 .0626 477.78 607.58 576.44 22.09 2~30 2.80 0.81 1J.39 7.69 8 090.30 
I I 1 I I I I I I I ! 

28 8 210.00 .0627 014.77 834.62 ' 800.07 24.88 2.44 2.44 0.85 12.70 i 8.60 t 8 ?02.?1 
1 I I I ! I I I I I i 

29 8 822.46 .0628 684.05 675.80 846.08 27.22 2.59 2.69 0.01 14.23 9.49 : 0 $61.88 
I I I I I I I i I i I i I 

80 ~ 0 4? 1.68,v ~ .00~9 ~ 008.77 , 710.02 , 888.0? , 80.1~ , 2.74 , 2.74 * 0.06 ~ 18.87 ~ 10.08 , 10 052.99/) 

A Ex~tejam~t~I~ineufficlentto~i~wb~fh~heextr~c~i~n~f~urp~u~chargetqu~|in~un~unff~hed~iredmumnt¢dtdto~intain~h~tot8t~lurp~usmti~nd~be 
paymmnl of b ~  a~ a ~ of 36 perotnt thereon. ConJequently, the maximum amount of surpluo cbe~ge which can be extra,ted muat be deduced motbematico|ly. Sin~ tile amount 
plus 35 per~nt  thereof emmet ezoa, d Che cure of e~w~#o ¢~Betl ovoilable, tbe reteuo~t amount squab the #urn of ez~#J omoete dlulded by a f~tor  of 1.36. 

B Becau,e oflhe iaJufflelen~ oftxeals tzsHtJ, the ordering of priorities rules specifted under the ninfh oftbe general o~surnptionm *el our above mandnf~J ~:tr~tlng m* 
large o Jurplus e.harle ¢w is ~nsle(en f wleh pa~in I t¢~res equal to 38 percent thereof, A lube idiary conlequence of applying Ihe priority rules in this rrt~nner ie Ihat there iJ no divisible 
surplus auailabl~ for diIfrlbutlon am poli~holdcr diuidend~. 

C T~#am~ult~f#ur~p~u#~h~g~uhleAw~u~d~ber1~i~bed~jir~d~sin~r~-jedbytbe~m~untbyt~Mchl~surpluscA~rg¢s~tu~d~yex~ra¢ted~ntbeprec~dingye~fe~l 
short of  the ¢msount which wa~ dedred in tho~ yeor, 

D T h e ~ m ~ u n ~ f ~ e ~ a n d ~ f t h e ~ n d ~ f t h ~ l ~ y e a r t h e m a ~ r ~ # w ~ a ~ u m e d ~ e m ~ i n ~ n f ~ r ~ t e z c ~ . e ~ t b e f ~ * ~ u n t ~ f t h e d e ~ l A b ~ r ~ ¢ .  I tmi&htbe 
ozsum~,d thai *ucb m5 e x i l e  mll/tt  be dlepoeed of by dividing it into two parts: o company sha~  in the form of  n surplue charge for the final year of tat  contnx~t ~tnd a termination 
dipid~nd poyabl~ to the I~lt~Aoldcr. 



j ~  

T a b l e  4 - P .  Participating c o n t r a c t :  d e s c e n d i n g  i n t e r e s t  r a t e s .  

y e a r  u s e / s  [ v [ i n v e l l m e n t  I p r o u  ne4Jded e x c e l s  
( b o l f / n n i n |  ( t e f u a l  I n c o m e  I n c o m e  t d d i / I o n  a a o , l l  

of  y e a r )  Irate o f  t o  
I n / e r n s t  r ~ q u l r e d  
f o r  t h e  r * N r v e  
y e a r )  

I i I I I I 

1 120,00 ,00 7,20 127.20 128,45 0.72 
I I ! I '  I I 

2 240,00 ,0500 14,79 184.70 184,09 0.70 
I I ! I I I 

3 801.60 .0896 22.82 14262 142. I I 0.71 
I I I I I I 

4 624 r24 .0567 0 1.80 I 61.80 160.65 0,05 
I I i I i i 

5 675.37 .0866 l 40.25 160.25 160.70 0,55 
I I I, I I i 

fl 835.48 ,0505 49.71 160.71 159.27 0.44 
I I I I " " l  I 

7 1 005.05 .0664 50.70 17,.70 170.43 o27 
! ~, ' ! , ! 

8 I 104.71 . o r e  70.25 I ~ . U  16o.10 0.o6 
I i I ! " ' l  l ' 

0 1 374.04 .0502 61.40 201.40 201.00 10.20)/) 
i I I I I I 

10 1 676,14 .0601 63.16 2 l& IS 210.70 L (0,66) D 
| I I I I I 

11 1 780.20 .0590 106.67 226.57 228.62 l (0 '96)D 
I I I I ! 

12 2 014.86 .0509 118.68 235.08 240.12 (1.44) D 
v ~ ! ! ! ! 

18 2 2 0 3 . 6 4  .0588 132.31 252.61 254.62 (2.01) D 
I I I I " ' 1  I ..... 

14 2 ~ 0 6 0 5  .0587 147. I I 267, I I 269.80 (2.60) D 
I I I I I ' I 

16 2 7"/3. t6 .0580 162,61 282.81 285.08 (&47) D 
'i ; t I t [ 

16 3 066.67 ,0685 178.76 293.78 603.13 (4.87) D 
I l I ! " ! I ' 

17 3 804.43 ,0584 190,90 310.00 821.84 (5A4) D 
I I i i I I 

18 3 670 .00  .0680 218.98 853.95 840.00 (6.02) D 
I I I I I " ! 

1O 4 004.81 ,0582 283.05 8 ~ . 0 5  861.04 (7.09) D 
I i | I I I 

20 4,367.06 ,0~81 253.16 878.16 382.70 (0.64)/7 

I 1 1 I I ...... 1' 
21 4 7 8 0 . 8 2  .0~80 274.37 394.87 405.88 (11.81) D 

I I I I 
22 5 12480  / ,0570 / 296.73 410.70 480.00 (10.2?) D 

d e e l r e d  ao tma l  
s u r p l u s  s u r p l u  
c h m r g e  ehar l l te  

0.51 0,51 
! ,, ! 

0.54 o.52 A 
I 1 

o.5~'  , o.6s A i O.lS 

0.66 C 0.46 A 
I ! 

o.62 c 0.41 ̂  
I I 

i.oo c 0.ssA 
! , I 

1.48 C 0.20 A 
! ! 

2,04 C 0.04 A 
I i 

2,01C 0.00 E 
! I 

66 c 0.oo"~ 
I I 

4.6~ c , o .o@ ! o .o~  

5.50c o.oo B 
I I 

s.s5 c o.o~ 
! , 4 

7.08 C 0.00 E 
! I 

o.7~ o . ~  
! I 

0.08 C 0.00 A' 
, - !  I 

11 .2~  o oo ~ o . ~  
I I 

12.68 c o.0o E 
I I 

14.0~ o.oo ~ 
' I I 

15.so c o.ooE 
! I 

1~.2~ o . ~  
! I 

is,o4 c o . ~  o .~  

I u  d i v i s i b l e  assets  
s u r p l u s  ( e n d  o f  

y e a r )  

. , . , ,  

0.18 0.03 120.60 
| I , 

0.18 0.00 B 261,50 
,I 1 

0.00 B 404.24 
I I 

o. i~ o.oo s 556,07 
! I 

0.14 0.00 ~ 715.48 
i ],,, 

0.11 0.O0 B 005.08 
! I 

0.0T 0.00 B 1 064.71 
! i 

0.02 0.00 B I 254.94 
I I 

0"00F 4 ,  O'00B ! ,1 466.14 O 

0 . 0 ~  , 0.0o n , 166o.2oo 

0"00F ! 0'00B I 1 894.86 ° 

o.oo F o.oo a 2 1~.54 o 
I 1 

o.oo F o.oo n 2 860.00 ° 
! I 

0.00 F 0.00 B 2 653.16 ° 
I | 

o.oo F , o .o@ ~ 200o.07 o 

o . o ~  o.oo n s 264.40 a 
I I 

o.oo F , 0.00 ~ , s 56o.33 o 

o.oo v o.o@ 0 ss4,~l a 
I ,  I 

0.00 F 0,O0 B 4 237.30 ° 
I l 

o.~ v o.~ 4 0 1 o 6 ~  
l I , 

o.oo F o.oon 5 ~ . 6 o o  
! | 

0.00 F 0.00 B 6 421.62 ° : 



23 6 641.02 .05'/$ 320.$1 440.31 405,82 ( |$ ,61)D i 20,78C 0'00E I 0"00F 0*00B 5 86|.93 ° 
I 

24 5 981.95 .0577 , 345.16 466.16 488.15 (17.99) D 22.69 C 0.00 E 0.00 F 0.00 B 6 827.09 ° 
i i ,,. t t ! i ~ | | * i 

25 6 447,09 .0~76 871.36 401.~, 812.18 (20.80)/) 24.74 C O.00 K 0.00 F 0,00 B 6 818,44 (7 
| | ~ i i ! ! | | | | 

20 8 988.44 [ .0~?~ 398.96 618.96 642.88 (28.02)/) 28.91C 0.00 E 0.00 F 0.00 B 7 887.40 ° 
i i | | | | ,, | i | | , J 

27 7 467.40 I .0674 428.06 M8.05 676.44 (27'Bo)D 29"21C 0"00~ 0"00~ 0"0OB I T 886.45(7 

28 8 005.46 I .06'lS 488.?1 578.71 809.9? (Sl . t6)  D 81.65 C O.00 ~ 0.00 F 0.00 ~ 8 464.15 . 0  

29 $ 654.1~ .0672 491.01 . 611,01 646.~$ 1,8~.67) D 84.24 C 0 , 0 ~  0.00 F 0.00 B g 075.17 O 

30 9 108.17 .0071 02~.04 645.04 886.07 (40,88)/) 80.08 C 0.00 ~ 0,00 F 0.00 B 0 T20.21 II 

-=~ 

L~ 

A Br .~$$~wO~e~r t | r '~u f~e ien l to~wb~lh~hee`x~r~c~nof~aurp~uaeh~r~u~|n~rn~unj to lhedemired~umneMMtomednto in~he~arPt~urp lu~mt i~nd the  
payment of  toz at n mtc  of 36 perctnt t~reon. C~nmequtn~y~ the ma~imum ~ar~un# ~ eurp~u~ ~h~r~ whi~h ~an ~e u t rn~ t~  muo~ b~ dedu~ed rm~hCmotiea~ly. Since the amount 
plu¢ 3~ I ~ n #  thercof osnnot ~ the sum of ~ J e  a*utJ mmllabl~, #h4 rel~uont amount ¢quala the eum of  ~c*,s  aleels diulded by a factor of 1.36. 

B ~]~mu#~f~n~u~ic~n~y~f~J~e*n~¢¢~¢~the~rd~dng~fpr~r~t~$ru~$*p~lf~Bdun&rthen~nth~h4~¢n¢r~|cw$umpti~nRut~utab~wrr~ndatesextr~:t inlc~ 
large a Rurplua char F o~ iz oon~I.tent with p o ~n g  bssel equol to 35 ptro~nt thereof. A aubaidlnty oonm~quen~¢ of opp~jJng the prlorlt~ r u i n  in thlm manner i# that there ie n~ dlt, ls~bl¢ 
Jurplus ooatlobl¢ for distribution aa poli~holdtr  diuL~'nde. 

C Th~rn~unt~f~urp~uj~arIewhichw~u~d~herwis~b~d~dr~di~n~r¢n~edby~h~rn~untbywhi~hth~urplu~harg¢~actu~l~yextr~¢t~d~nthepr*c~&.ngye~r~n 
short of the omount which was dedr~d in tAn#year. 

D ~r~u in~mf~r~heye~r fa~hs~r t~ f~he~m~un tn~¢ded to~er~herequ i r~d~dd i t i~n tor~erv t#by~h4sum~p~i~ed inpar~n the~eshere .  
E Beo~uHtherew*renoe~ot~aa*set~fortheyenr, no~urplu~chorXe~wereextro~t~d. 
F ~)~aus#n~*urp~us~har l~weree~tr~ted~thecom~mnyh~dn~r~bl~in~rn~n~thu~n~tax~iabi~i ty f~r~hey¢~r .  
0 B e ~ u H  8 ~ , .  incomz for the year w ~  tnsuff~icnt to oo~r tl~ required addition to r~serue,, o~set* on bond ot ih~ end of the ymr  equalled the #urn ofo~.ets on bond 

ot Ih~ b~tnning  of  the year (i.a.: the amount in Column B) plu* gro~# in~on~ for th~ year (i.e., the amount in Column E), [~## the .~nount by wh~h  &~oss income w m  deficient (i.¢., 
the amount in parentl~, t ,  in Column (7). 

H Th i~ lun~i#~b~i~udy l~w~r th~n#he fn~am~un#~f thed~a~hb~n~t~p~d~dunJ~r~he~n~rac t .  Thenomlnal~umofth*amount~extractedo~,urplu#charge* 
o~*r t ~  ~our*, of  t~ ,  y*~n t ~  o~ntr~l ~ ~.*um*d to ~ r*r,~in,d In force b ~3.02X. Et~n adding tl~ nominal #urn of surplue eharg~ wed th~ nmount o f  as*el* on lured in 
support of the r~lerw under the eontract o~ of  l ~  end of the I~ t  y ~ r  the contract was a~sumed to have remained in for¢~ only yl¢ld~ a total of $9,723Y,3X which i,  *fill $276.77X 
tes. than t ~  f a ~  amount of tl~ death b~n~fit. 



T A B L E  4-N.  Nonparttcipatlng c o n t r a c t :  d e s c e n d i n g  I n t e r e s t  r a t e s .  

0'~ 

year =u=~t= ly (tctu=l Invut .  IP~=l needed exceu d~imd 
(beglnnlnll of ril4 of ment Income addition to eumel= eurplua 

year) I n ~ t  income required ¢hlrlp= 
for the r,merve 
yea/') 

1 110.70 ,08 7. IO 12(I.04 i 126.48 0.40 0.61 

I 
2 24367  .0609 14.77 1~4.62 134.00 I 0.43 0.71C 

3 380.98 .0808 22.78 142,68 142. i I 0.42 0,96 C 

4 028.40 .0897 $1.28 161.00 160.80 0.38 1.26 C 

8 674.81 .0808 40.10 189,94 160.70 0.24 1.83 C 
s = = I I = = 

6 $M.10 .0398 40,68 16953 180,87 0. l I 8.13 C 

7 I 003.~4 .0094 09.61 170.06 170.48 (0 .07)0  2.77 C 
I s , | | I = 

8 I 182,83 .0608 70,14 188.80 I00. i0  (0 ,30)0 3.83 C 

0 I 872.42 .0892 81.28 201.00 201.00 (0,00) D 4.34 C 
. i s s s s i 

l0 I 672.82 .0601 02,08 212.70 213.70 (I.00) D 8.10 C 

11 I 764.62 : .06~0 100.29 226.04 220.62 (1.43) D 6.10 C 

12 2 008,08 i .063g ; 118.28 238.03 240rl2 (2.09)/) 7.06 C 

13 2 244.02 .0838 131.96 281.70 : 284.62 (2.82) D 8,08 C 
I 

14 2 492.90 .0887 140.88 266.08 280.80 (0'72)/) i 0'16C 

10 2786.28 .0080 J61146 281.21 286.08 (4.77)/) 1 10.30 C 

16 6 031,70 ,0888 i77.38 297.10 808.18 (6.03)0 1110| C 

17 $ 322.77 .0884 194.05 313.80 821.84 (7.64) D 12.80 C 
I I e , I I | I 

18 8820.08 .0635 211.67 331.02 840.80 (9.20) ° 14.13 C 

10 0 961,07 .0882 229.08 849.70 861.04 111.84)0 18.60 C 

20 4 280.48 I .068i 240.22 388,97 882.70 (18.78) ° 17.18 C 

21 4 844,67 .Off80 209.82 389.14 400,00 (1@,64) D 18.70 C 
k 

22 0 017.27 .0070 290.60 410.26 480.00 (19.76) D ,[ 20.47 C 

I c iud  
*urptue 
chmrB~ 

0.84 A 

0.32 A 

0.31A 

o.2e A 

0.16A 

o . o ~  

o.oo E 

o.oo ~ 

o.oo ~ 

o,oo ~ 

0.00 E 

0.00 ~ 

o.00 ~ 

o.oo B 

o.o0 E 

0.00 B 

o,oo E 

o.oo Jz 

0.00 E 

0,oo ~ 

0.oo ~ 

0.00 E 

rex 

0.12 

0. l l  

0,11 

0.00 

0.06 

0.08 

0.00 F 

o.oo v 

o.oo r 

o.oo v 

0.00 F 

0.O0 F 

o.oo r 

o.oo F 

0.00 F 

o.oo F 

0.00 F 

o.oo F 

0.0o F 

0.oo ~ 

o.00 v 

0.00 F 

==hare- 
holder 
dlvld- 
ende 

0.00/] 

0.00 -q 

o.oo n 

o.oo e 

o.ooe 

o.oo e 

0.00 *q 

o.0o e 

o.oo n 

o.o@ 

0.000 

0 O0 D 

0.00 e 

0.00 a 

o ooe 

o.oo e 

o.oo B 

0.00 B 

o,oo a 

o.oo e 

o.oo B 

o.oo s 

policy- 
holdJr 
dJvtd- 
erade 

(divltible 
=urplul) 

o.oo B 

0.00/] 

o.oo n 

o.oo e 

o.oo B 

0.00 B 

0.00 B 

0.00 B 

o.oo n 

o.oo B 

o.oo n 

0.00/~ 

0.0o n 

o.oo n 

0,0o o 

0.0@ 

o.o@ 

o.oo n 

0.0o n 

0.o0 B 

o.oo R 

0.00 n 

asset= (end 
of year) 

128 82 

261.23 

403.66 

684.66 

714.44 

883,70 

I 063.0S O 

I 26267 ° 

t 43s.o~ 

1 684.7~ 

I 888.33 (~ 

2 124 27 ° 

2 373.16 G 

2 636.610 

2 011.~6 ° 

3 2o3.o~ 

3 609.23 ° 

3 801.3~ ° 

4 16968 (7 

4 624.0~ 

4 097.82 ° 

8 286.o~ 



1 1 23 0 407.77 .0fi78 312.67 40~.32 466.82 (26.50) D 22.20 C 0.00 E 0.00 F i 0.00 B 0.00 B ~ 6 9 6 . 8 4  G 
I i I I I I I I l I I 
, 60~000 , 0~ .  ~ ~00~ ,! 4~00~ , 46~,6 ~ ' = ' o ~ V ~ .  0 ~  . 0 ~ ]  0 0 0 '  6.oo" . 6 , . 4 ~  

26 6 244.18 .0676 369.66 479.41 612.1~ (32.74) D 20.2? ~ 0.00 E 0.00 F I 0.00 ~ 0.00 B 6 67Li0 O 
I I t i i 1 i I i ~ i I 

26 0 600.85 .06"/6 984,72 ~04.4"/ ~42.68 (86.41) D 28.44 C 0.00 E 0.00F 0,00 ~ 0.00 B 7 037.16 ° 
I I I I I I ! I I i I I 

27 7 156,01 .0674 410.61 580.66 6?6.44 (44,08) D 30.74 ~ 0.00 ~ 0"00F I 0'00B 0"00B 7 622.84 ° 
I ! I i i I I I I , I | 

26 7 642.00 .0573 497,03 667,87 600.97 (~3.90)D 00.18(7 0.00~ 0 . 0 0 F  0,00 ~ 0.00 B 6 020.21 ° 
I I I I I i I I I | i i 

29 6 147.96 ,05"/2 466,00 , 086.81 646.58 ( 60.'/?)D 06,77~ 0.00 E 0.00 F ~ 0,00 B 0,00 B 0 653.26 ° 
i i l I I i i :l I i i i 

$0 . 6 6"/3.00 .0671 406.2.9 / 614.9e . 685.37 . (?0,$9) D . 35.51C . 0,00 E .i 0.00 F . 0,00 B . 0.00 B . 0 007.64 H 

A Exceml asmeto o ~  in#uffici*nt to allow both th~ ¢.~lmction ofo  Jurplue charge equal in amount to the desired sum n ¢ ~ , d  to nmin/oin th.* t~rget surpluJ ratio and the 
p~y ,~nl  of tax at a rate of 35 percent thereon. Con4equez~t~ 1~  max imum amount of ,urplu~ ¢A~rge whi& con be e~tracled must  bG d~duced molhemotleolly. S i n ~  th~ amount 
plul  36 pcr~nt thet~eof o~nnot ¢~¢¢¢d the aurn of c~vcu ~;¢t# ¢u~ilabl¢~ the ~let~nt  amount ¢tqual# the Bum of  ezcoe ~*¢t# diuid~d by a factor ofl.36. 

B ll¢~u*e of th* insufficiency of excel# o#uto, tl~ ordering ofprlorili~s rutos speclf~sd under tl~ ninth of the general ~aumptlonz st# out ¢d~ou# mo~dabra ¢.ztrncting am 
large a surplus charge g# i* consist~n! with p ~ i n g  ~ #  ¢qu¢l to 36 ptrotnt Ilwreof. A subsidiary ¢on#cquence of  applying the prlori~y rules in th• manner iJ that no ¢~c~u a~#ets 
arc ¢woilobb¢ for dlui~ion between shareholder and polb~yl~ldtr diuid~nda. 

C ~r~ss in~rne f~r th~y tw~ fa~ l seh~r t~ f t h~mwun#n~d~d t~r~Mr tqu i r¢dadd i t i~n t~r¢~¢r~e#by thesum~p~ i~¢d inporen th~¢~h¢r¢ .  
D Th~am~unt~fsurp~uscharg¢wh~hw~u~d~th~rw~eb~d~sir~disin~r~a~dbyth~am~untbyt~hichthesu~7Mu~ch~r~¢a~iiy~xtractedinth~pr¢c~dingyearfel l  

short of the amount which t t ~  desired in fhnl year. 
E Becausethercwt~noc~e~scz;¢ to for t l~ycar ,  no~urplu~chargc;w~rcc.xtractod. 
F ~]ecau~n~urplus~h~rg~Ju'~r~a~r~tod~th~mp~nyhadn~t~z~b~#in~ma~ww~thusn~ta-~iabi l i ty f~r~h~y~ar.  
0 Beoau~e gross incont¢ for the y ~ r  u ~  In~ufflcien# to couer the required addition to r~ur~¢~, ~se t s  on hand ~ the end of th~ year equalled th~ sum ofo~sets on hand 

at Ihe beg~nnlng of th~ year fi,¢., I ~  amount in Column B)plus gr~#~ incom* for th~ ~ (i.¢., th~ arnoun t in Column E)~ I¢¢s the arf~unt by which grv#~ incorr~ woe def*ci~n t (i.e., 
the wnount in parentheses in Column 0). 

II Thi~ ~gur¢ i~ ~ b ~ u ~ y  l~w¢r ~h~n tM fac¢ arn~un# ~f  th¢ death b*n¢~t sp¢¢i~¢d und¢r the ~n~ra~t. The nominol aum of  tM ewnount~ utracted aa eurplu# chorgo 
ouer th~ course of th~ years the contract wa~ o~urned to ~ remained in forc~ is $1.49X, Euen adding tM nominal sum of surplu~ clmrg~ end the amount of rostra on hand in 
rapport of t~* ro~rt~ under th~ eontr~t  az of tM end of the last year the contract w ~  assumed to hot~ remained in forc~ on|y yi¢ld~ a total of ~9,009.33X whbeh i~ ~till $900.67X 
l¢~s than the face amount of the death benefit. 



0 o  

T a b l e  5 - P .  Participating c o n t r a c t :  o s c i l l a t i n g  I n t e r e s t  r a t e  ( " f r e q u e n c y "  e f f e c t ) .  

• . J . . . . . . . .  _ ,, . 

year  uoefe  I v htveH- Ipro~ ueeded exc*~ detflped F aeluld  t i l l  divisible 
(beg lnn ln f  (aei~hlLI mea t  Income addl l lom uee le  surplus eurpluo lUrlplue 

of year)  Irate of lucern* Io chat'lie ehltt.lo 
I n l e r u t  r'equJrod : 
for the ~ e r v *  
y ~ l r )  / 

i i i i i i i ~1 i i 

I 120.00 .0675 8.10 128.10 120.48 1.62 0.61 1 0.61 0.18 0.93 
i i i t t i i , | t 

2 246 90 ! ,07 17,20 I87.20 104.00 0.20 0,64 0.64 O, 10 2.47 
i i e | i | | | | | 

0 381.62 / .07 26,71 140.71 142.11 4.60 0.67 067 020  0.68 

| 1 | | | | i | | | 
4 624 30 .0675 36.39 186.80 160.86 4.74 0.00 0.00 0.21 0 93 

i i i ! l ,  , i i i i i 

5 670.6fi .06 ; 40,63 100.63 169.70 0,88 0.84 0.61A 0.21 0,00/j 

6 830.86 i .0326 48.89 16888 160.27 (6.301C 0,71D 0.00 E 0,00 F 0.00 B 
! # i i i i i i * i 

7 094.35 il .00 40.72 160.72 170.43 (9.71) C 1.48/J 0.00 g 0.00 F 0.00 O 

' 1 . . . . .  I ' ' 
8 1 164.88 .06 , 67.72 177.72 100.19 (12.47) C 219 D 000  E 0.00 F 0.00 B 

! i i , i , i i i m 

9 I 310f l l  ' .0623 6928 189.28 201.90 (12.32) C 3.00 D 0.00 E 0+00 F 0.00// 
| , , | , | | | 

10 I 496.67 ~ .06 80.79 20970 218.70 (3.01) C 386 D 0.00 E 0.00 F 0.00 O 

1 . . . . .  i ' I I 1 702.46 ,0076 114.02 234 02  220,62 8,40 4.76 D 4.70 1,67 1.07 

l 
12 I 930.78 / .07 133.30 266.80 240.12 18.24 0.96 0.06 0.34 13 04 

1 m . i i i 

13 2 174.81 .07 152.24 272.24 2~.62 17.72 1.02 1.02 0.38 1634 
! | ! ! | | | | I 

14 2 430.36 .0675 184.06 284.05 269.80 14,26 1.08 i 1,08 0.88 12.79 
] 

16 2 701.23 .08 10207 202.07 286.08 (3.011C 1.14 0.00 E 0.00 F 0.00// 

16 2 070.80 .0626 166.42 270.42 803.18 (28.711C 2.36/) 0.00 E 0.00 F 0.00/J 

17 3 229.10 .00 161.48 281.46 321.84 130.881C 3,64 ° 0,00 E 0~00 F 0.00 B 
i i , i i , | ~ i m 

18 S 470.68 .05 173.5~ 293.63 340.80 (47.071 e 6.00 D i 0.00 E 0.00 F 0.00/} 

10 B 717,14 ,0526 196.15 316,16 i 861,04 (45.801C 6.44/) 0.00 E 0.00 F 0.00 JJ 

20 8 088,40 .00 239.10 ~69.16 ~i saz.70 ' (23,621 c 7.07 n i 0.00 E ' 0.00 v 0.00 ° 

21 4 822.06 .0073 201.74 411.74 I 405.68 8.00 0.59 D 4.40 A 1.67 0.00 R 

t i o , l e  
(end of 
yemar) 

126,00 

291,62 

404,30 

666.66 

71590 a 

874.35 G 

I 034.36 ° 

I 100.61 ° 

1 8706~ 

I 082.45 O 

I 813.73 

2 064.81 

2 310.36 

2 68120 

z 8 6 o , ~  

8 io9.1o ° 

8,860.68 ( ;  

8 607.14 O 

3 e06.4o a 

4 2oz.o6 ~; 

4 81228 



4 75223 

I 
23 5 1611,05 

I 
24 5 62~.69 

! 
26 6 111.77 

26 I 5 573.04 

I 
~'7 6 M0 .$2  

I 
21 i 7 ~ 0 . 9 2  

i 
29 7 683.06 

i 
30 8083.10 

.07 mSl.~ 451.~m 4+o.oo st.~e e .5~  
~o-z I I I I I' 

~+1.5~ . i . .  4++.~: P~.ot ,.5~ 
I '  I ' I I I 

+OGTG 3?0.80 400.80 4&~I.16 16,IH5 I.M 
I 1 ...... I I " I 

.06 34141.71 4M.71 513.15 125.44) c 2.05 

.062~ ~ 5 . 0 5  4~.0~I M2.118 177.801 ~ 4.22 ° 
i i I 

.06 3-45.0~ 4M.02 676.44 ( 107.42} C 6,62 D 
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a,od) I °*°°~ I °+°°" i °+°°a I 7ee~'°e°  
408.36 t 6,4e.M II'~D 0"00~ I 0"00~ I 0'00S I 7963"19° 
m . o o  ,. co+.++ ram.aT , (~0.~1C , 1 4 . ~  , 0 . 0 ~  I, 0 . 0 ~  , 0.00 ~ , ~ 7 . ~ ' z  

A ' " - . l~eoo . m ~ ,  am m*u/l ici~ Io ollo~ bolA IA~ ~ of o *ur7JluJ dmrg, equal m amouni to the d a i ~ d  , . m  needed 1o malatalm I ~  ~ .urpluo retie and th, 
pcOm~nl ofl~¢ al a ~ o f ~  pcrecnt Ib=r.on. Con~qum#ly. Ibm m~Jmum amount of , u ~ / ~  ~ ~ m ~  b~ u t r ~ e d  ntu.* be dedumd m ~ / u m a ~ / / y .  8bvm / /~  ~ u n t  

B B m f f i u M ~ f t ~ i n ~ u f [ L - ~ w o f ~ m ~ l ~ O ~ c ~ b s ~ f ~ i a r u l ~ a p ~ d ~ n ~ o f ~ ~ p ~ # ~ l ~ ~ l  ~ 

1~ ~ogm~ no ¢nrpllts c A ~ v ~  wa~ ~Zrm~¢~ t ~  ,~nl~ny hod ~w immb& b ~ s ~  msd dm, no l~z ~ l l l @  for ~ ~ " 

o41~ b~fi:mb~g of #A~ J~ar 6..., d~ omount ~ Columa B)plu~ lrrou inmm~ for I&t year (L.~ IA. amount in Column ~), 14ms lb. amotmt by t~h~dl Mrou ~ tm~ d~fci~nt (i , 
t ~  amount in I m m s ~  im Column 0). 

t m  O.m ~ fo~ omo~t of O~ da~A b e ~ t  

TABLE ~-N. Nonparltctpallng Contract: osci l lating interest rates: "frequency" effect).  

~ "  i ~ 'y ~ ' ~ "  ' " ~ " -  
O~l~nnlnf d I ~ l l  el' wont 

~ )  lnts~mt l n m m  
i f o r t h .  

i yMr) | t 
I : 118.75 i +0675 8.041 

! I I 
3 246.?4 i .07 I ? . ~  

' I 1 I 
5 ~ I.$7 I .07 ~ . 7 0  

r . . ~ '  . . 
I m l  minded mmm d~ng l  ~ tmd  ttx eht~- I imllqo 

~ t ~ u  to u * m  luq~u~ J m ~ l ~  holder ~ hold.r (m l  of 
required ~ ~ d l v k l ~  L d l ~  y~r)  
Nom"+o (dlvldl~ 

I i i I I I .~nplu.) I 

l~iT.&11 I 126.48 I 1.56 I 0.61 .... I 0.61 I 0.18 I 0.40 I 0 .~ I I~.~,, 

137.03 I l&l.09 I 2.M i 0.64 I 0.64 I , 0.10 I 1.82 I O.$e I 2411.63 

146.46 . 142.11 . 4.34 . 0.67 . 0.67 . 0+20 . 2.14 ~ 1.48 . 404.30 



~o 

4 624.06 .0076 ~ 36.87 165.12 160.68 4.47 0.00 0.60 0 2 1  ! 2.20 

6 076.30 ,0~26 i 36.46 1"66.20 160.70 (4.80) C 0.04 0.00 E 0.00 F 0.00 B 

6 82800 .0626 ! 48.67 188.12 160.27 (8.15) C 1.82 D 0.00 E 0.00 F 0.00 B 

7 962.97 .06 40.16 168.90 179.43 (10.63) C 2.04 D 0 . 0 ~  0.00 y 0.0011 

6 I 141.34 ,05 67,07 176.82 100.19 (18,371C 2.80 D 0.00 E 0.oo F" 0.oo B 

0 1 30430 ,0626 08.60 188.26 201.60 (13.86) C 3.61D 0.00 ~ 0.00 F 000 J] 

10 I 479.69 .06 88.76 208.58 21830 (6.17) C 4.46 D 0.00 E 0.00 y 0.00 D 

I1 1 688.06 .0676 118.01 288,86 226.52 6.84 6.87 D 6.07 A 1.77 0,00 B 

12 I 914.64 .07 134.02 263.77 240.12 18.66 1,26 D 1.26 0,44 7+17 

18 2 160.02 .07 160.02 270.87 1 264 52 10.16 1.02 1.02 0.86 8.86 

14 2 411.56 .0876 162,78 282.83 i 269.80 12.78 1.08 1.08 0.88 0.78 

16 2 68244 .06 160.06 280.70 ! 285,98 (6 28) C 1.14 0.00 E 0.00 y 0.00 D 

16 2 987.86 .0626 156.29 276.04 ! 303.13 (28,09) C 2,26 D ! 0.00 E 0.00 F 0,00 B 
I] 

; o6 1oo,u 2 7 . 0  02L04 .1661c  804 D o.oo E o.~ o.~ 17 3 204,8 

18 i 8443.46 ' 06 172.17 281.92 340.00 i(48861 c i 6.0o" o ~  o ooV o oon 

1 19 i 8 686.09 .0526 193.65 313.30 361.04 i (47"741C 6"440 0'00K 0"00F 0"00B 

20 ' 3 05225  .06 237.14 ~ 366.89 882.70 (26.61) C 7.07 D 0.00 E 0.00 F 0.00 B 
1 I ! 1 ! I I I ! I 

21 4 288.38 .0676 289.12 408.87 405.68 8.10 9.69 D 2.36 A 0.03 0.00 B 

22 4 691.87 .07 328.40 448.16 430,00 10.13 8,05 D 8.66 8.18 8.64 

23 6 180.32 .07 830.12 479.87 458.82 23.06 1,82 1.82 0.04 12,85 
l | a | i a , i a ! a 

24 3 887.00 .0673 877,10 406.04 468.16 13.70 I 08 1 08 0.68 87  I 
l I l i a i I I i I 

26 6 073,04 .06 364.88 464.13 612.16 (26.02) C 2.06 Oo0 E 0.00 P" 0.00/j 
, l i i i | ! i J i 

26 l e 626.16 .0626 842.78 432 68 642.88 (80.861 c 4.22 D 0.00 E i 0.00F 0.00R 
i i 1 i i l i i i l 

27 ~ 8011.33  .08 ' 345.67 466,82 693.44 (110.12) C 0.62 D 0.00 E I 0.00 F 0,00.q 
i i n i i | i i l u 

28 7 266.63 , .06 883.33 488.08 000.97 (126.80) C 8.00 D 0.O0 E 0.00 F ' 0.00 ~ 
, i , , , , , , ~ 

20 , 7822.72  li .0626 , 4 0 0 . 1 0  , 610.04 1 ~ o . M  , (120Z41C1, n , . 6 ~  , 0 0 0  E , 0 0 0  F , 0 0 0  B 

30 8 010.02 .08 460.03 800.71 686.37 (64.601C 14.2g D 0.00 E 0.00/" 0.00 B 

1.40 
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O00 ]] 

0.00 -q 
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o oo 11 
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I 021.60 (7 

1 186.04 ° 

I 350r94 G 
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2 030 27 

2 291.81 

2 662.60 

2 838.11 (7 

a 086.00 ° 
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3 606 94 G 

s 66260 ° 

4 163,68 ° 
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A Exceesa~,etoarcinsu[flclent to allowboth the e-~traction ofd aurpluschargt equalln amountto the de*iredaumneeded to maintain the target surplus ratio and the 
p~yment of tax at a rate af 35 perccnt lhcreon. C~n#equent~ ~ e  m~xim~m an~unt ~ .urpluj c~ar~ w~ich c~n be ~ra4:t~d mu*t be d~duc¢d m~t~em~tica~y~ Since thz amount 
p l , ,  35 percent thercof connol exe~ed the *urn af u c * .  asset# available, the relevant amount equals the #urn of exc~#j azsets divided by a factor of 1.35. 

I] I~cause of the in#u'fficiency of e.r~t#l as,el,, the ordering of priodtles rule* specified und~r thl ninth of the gcn¢~l a~,umption* #el out above mandates extmctlng as 
large a #urplu* charge a# t# conpistent tuith paying to.~* equal to 36 percent thereof. A *ub*idiary con#equenc~ of applying the priority rules in thie manner is thai no ~cess asstt .  
or~ available for dlvigiot* between abareholdcr and policyholder dlpidende. 

C Gro#* invom~ for thz year fall* *hart of  t6* ~unount needed to cover 16* r~quired arid*tin, to re#erx~e8 by the sum specified in parentheses he~. 
D Theamoun#ofmurplu#chorgcwhi¢h wouldotherwilebede*ir~di* incrcosedbytbeamountbywhich the#urplus¢harge, actuallyextractedln theprer~h*ngycarfell 

#hart of the amount which was deeired in that year. 
E lleoause there were no ~c~#s aJ#ete for the year, no *urplu# charge, were ~tracted. 
F Because no #urplue charge* were exl~tedo the company hod no taxable income and thu~ no t~t liability for the year. 
0 llecau#e gro## income for the year IvaJ insufficienl to cover the required ruldition to reserve#, o#*els on hand at the end of the year equalled the sum of allele Oil hand 

ai the beginnlng of the year (i.e., 16e amount in Column B) plu# gro*# income for the year (i,e,, the amount in Column E), It#s the amoul*t by which gron income woJ doric*ell# (i.e., 
t6e amount in Fare,the#e# in Colume| 0). 

II Thls fl&ure i# oboiou¢ly lower than the face amount of th~ d~ath benefit specified under the ~ont~t .  The nominal tun* of  the amount, utrncted a* #urplu. charges 
aver the couree of the year# tat ¢ontra~t ~ a#*umcd to have remained in for~ i* $1.49)[, El;ca adding the nominal sum of turplu, charges and the o~ount af as¢*t, on hand in 
*upport of th~ re**rue under the o~ntra¢t o~ of the end of lhe Io~t year the vontrn~! wa~ aasumcd to hat~e remained in force only yields a total of $9.099.33X which is *till $900.67X 
lee# than the fa~e amount of the death b~nefit. 

..m 
O0 
_ . t  

TABLE 6-P. Participating contract: oscillating interest rate ("wavelength" effect). 

y*ar  u s e t e  I v Invos¢- I~ose J needed  excess des i red  aetuRl I,*.I dJvJelble u s e t e  
( b e s l n n J u g  (ao(had m e n t  Income a d d i t i o n  us, se l l  ourplu* eurp lue  eurp lue  (end of 

o f  year)  r a t e  of  Income Io ohmrge che rge  year)  
Jnleree¢ r e q u i r e d  
for  Ihe  ' r e se rve  
yeJF) i 

I I I I 1 I I I I I I 

1 120.00 0.08 9.60 129.60 129,48 3,12 0.81 0.61 0.18 2.43 126.99 
I I I I I 1 I I I I I 

2 246.99 0.00 22.23 142.23 184.08 8.14 0.64 0.64 0.19 7.41 201.62 
I I ! I I I I I I I I 

8 381.62 0.09 34,86 164.88 142. I I 12.24 0.67 0.67 0.20 11,47 404.30 
' i I ~ I I I 1 I I I 1 

! 624.00 0.08 1 41,94 101.94 160.66 11.29 0,90 0,60 0.21 10.48 655,86 
4 i 1 I I I I I I 1 I 

6 i 076.65 0.09 40.53 160.63 169.70 0.88 0.04 0.61A 0,22 0.00 B 71686 
I I I I I I I I I I I 

6 i 835.86 0.04 08.48 168,40 169.27 (16.84) C 0.71D 0.00 ~ 0.0o F 0.00 n 868.46 (7 
I I I I I 1 I I I I I 

7 , 979,45 O.O$ 28,20 140.20 170,43 (80.23) C 1.43/) 0,00 ~ 000  F 0.0o ~ I 072.42 (] 
| I I I I I 1 I 1 I p 

8 1 002.42 0,03 02.77 162.77 100.19 187.421C 2 . 1 ~  0.00/'1 0.00 F 0.00 fl 1 087.7'7 ° 
I I I I I I 1 I I I 1 

9 I 207.77 0.04 48.81 166.31 201.80 138.29) C 8 00 D 0.00 E 0.00 F 0,00/1 1 222.79 G 
I I I I I I I I I i I 

10 I I 842.79 I 0.06 1 80.67 I 200.57 213.70 ! 110"18)C 1 8'85// I 0"00E I 0'00F I 0'00/I I I 410.23 (7 

11 i 530.28 0.08 122.42 242.42 228.82 15,90 4.78 D 4.76 1.67 0.47 1 641.61 



,2 l ,70,.61 0.00 l lh0.64 2 7 0 . 6 4  , 2~0.12 I 0,.42 0.00 00,  0.a~ ~ 8~.12 I , , 2 . 60  

. 2 0 0 2 . .  ~0.00 180.20 800,20 2 . . , ~  4 0 . .  1.02 1,0~ i 0 . .  44.88 2 . 0 . 1 0  
| | | | | | | ! | i 

14 : 2 2 0 8 . 1 8  0 ,08  180 .86  8 0 0 . 6 6  2 6 9 , 8 0  8 0 , 0 6  1.08 1 0 8  0 . 8 0  2 8 . 8 8  2 400 .01  

16 3 020.01 0,00 i 101,74 271.74 28fl08 (14.24) C 1.14 0 . 0 0  ~ 0.0(Y '~ 0 , 0 0  II  2066.610 

[ ~ 111.46 ~ 16 2 786 81 0,04 [ 201.40 808.13 171,671 @ 2.05/) 0.00 K 0.00 F 0.00 y'j 2026.60 ° 

17 294080 0.00 88.89 208.30 821.34 (I 12.06) C 3.04 D 0.00 ~ [ 0.00 F 0.00 I] 2 021.74 O 

18 8041.74 0.08 91.26 211.20 &10.60 (129.861C 6.00 D 0,00 K 0,00 F 0.00 f l  3003.04 ° 

10 i 0 120.64 0.04 124.06 244.06 861,04 l' (I16'09)C 044D 0"00~ 000F 0'00LJ i 3 132.50 ° 

20 I 8 252,00 0.06 190.10 810.10 882,70 I ( 67.0h)C 707 D 0,00 ~ 0.00 F 0.00/l $ 380, I0 (I 

21 8 h00.10 0.08 280.01 400.01 405.68 (5.67) C ! 0.69 D ,' 0 . 0 ~  ! 0,00 F 0,00 ~ $ 774.440 

22 3 894.44 0.09 860.60 470,50 430.00 40.60 I 1,81D 11.31 396 26.23 4 216,76 

23 4 806.76 0.00 39022 510.22 466.82 64.40 1.02 1.82 0.64 01.04 4 673.89 .~ ,.. 

24 4 708.$q 0.00 868.47 605.47 405.|6 20.82 1.08 I 1.90 0.06 t'l.'/~ 0 lE.0.47 

26 6 278.4"/ 0.06 316.71 436.71 512.16 (76.44) C' 2,05 0.00 R 0.00 F 0.00/] 5 519.74 ° 

26 5 630.74 0.04 226.69 840.59 542.88 (107,29) C 4.22/) 0,00 E 0.00 F 0.00B 5 668.04 G 

2'/ 6 788.04 0.00 178.04 200,64 b75A4 (281"80)C i 6h20 ; 0"00~ 0"00F 0.00 H h 670.88 C; 
' | | | ' i 

28 h 799.88 0.00 174 00 224.00 609,97 (016.97) C 8.96/] 0.00 E 0.00 F 0.00 H 6 05'/.91 o 

20 5 77'/.91 0.04 28 I. 12 36 I. 12 646.68 (206.46) C I I "660 0 . O ~  0 . 0 ~ '  01 ~ 6 7131670 

30 6 800.67 0.00 350.01 470,01 086.$? (210.36) C 14 29 D 0.00 ~ 0,00 F 0.00 ~ 5 068.2~/I 

A Exotss ostelt o ~  insu[~cient to allow both the extraction of a surplus charge equal in amount to the desired sum needed to maintain the target surplus ratio and the 
paymen( of tox at a mtt  o f  35 percent thereon. C~n~tquently~ the maximum am~unt ~ ~urp~us charge whi~h c~n be e~z~rec~ed mu~  b~ deduced ma~h~matim~ly. ,~ince lhe amount 
plus 35 portent thereof mnnot exceed the *urn of ~ s s  a~sets available, the rcle~nt amount equals the sum of ~orss assets divided by a factor of 1,36. 

1] lleoouss of the insul~cien~ of excess assets, the otd~ring of priorities rules specified under the ninth of the generel assumptions set out above man,Lies ~trc*clln K as 
large a surplus charge es is eonslst~n! with pt~ying lazes equal to 35 percent thereo~. A subsidiary consequenc~ of applying the priority rule. in this manner is that no e,¢cess assets 
sty auailabls for distribution to poli~hold~rs. 

G Gross income for the year falls short of the amount needed to cater the required a~dition to resen2es by the sum specified in parenth¢se, here. 
D The amount o[*urplus charse which would otherwise be desired is increased by Ihe amount by which the surplus charKes actually extracted in the prrcedingyear fell 

short o/the amount which was desired in that year. 
1~ l~cauu lhetle werc no t-.v~ss assets [or #he year, no surplus charKes wet~t txtrocted. 
F ~muse  no surplu| charlffs were ~tmc~ed t the compotty hod no t41x~ble inoome and thus no tax liability for the year. 
0 lk, eause l ~ s s  incense for the year was insu/llcltnt to cot, or the requlred addition to retells,, assets on hand at the end of the yeer equalled the sum of assets on hand 

at the belrinnlnf of the ycat (i.t#, the amount in Column 13) plus Brass income for She year (i.e., the amount in Column E), less th, amount by which gr~ss ino~tne was cleflcient (i.e.. 
the amount in I~renthetets in Column (7), 



II  Thi. f l~rc  i, ob~bH~dy lou~r Chan th~ focz omolml Of tl~ de~h bcnefi( ~ u n ~  ~ ~ .  ~1~ nomiaol a ~  o f  O., omounf~ aCroct4~ ~ eu~ptu, c ~ r l f  ~ 
Ih* ~ , . ~  o f  ~J~ ~ ~ ~ ¢ ~ J  ~ ~ . , ~ u ~  ¢o ~ ~ ~ for¢e l~ $1.49X. E ~ n  odd/n~ t/~ n~m/m=J ,urn of *urplu~ # targu  and dM ~.~ouat ~ t #  oa ~ L~ 

~u t l  " " " ppo ~f ~ ~ e ~  u n ~ r  tJ~ ~ n k ~  ~ ~f b~ ~nd ~f ~ ~ y~w ~ ~ t r ~  w ~  ~ ~ ~ ~ m f ~  ~n~ ~ a ~ ~ ~ ~ w A ~  ~ ~"~ ~ 6 7 X  
1~.~ Om~ ~ f ~  wnount of ~1~ ~ b ~ r .  

- . t  
0 o  
t~J 

TABLE 6-N. Nonparticipatlng c o n t r a c t :  o s c i l l a t i n g  i n t e r e s t  r a t e  ( " w a v e l e n g t h "  e f f e c t ) .  

( ~ua l  inv~t* 
{'m~nnlnE of I merit 

ymr) nt~ or l | ~ o m  
lntere*t 
for the 

i . - I  
I 110 .75  I .Od~ O .M  129 .~  

I 1 I t 
2 PA6,74 , .00 23.21 141,90 

8 901~ff I .08 54.~2 154.07 
I , I n 

4 6~I,06 .0~ 41,~J 101,97 
I I | I 

6 ff16.90 .(M , 40.63 190.97 
! m i m 

! 

0 ~ . 4 2  .04 i ~ . 4  '1 1M. 17 
w w (, i 

7 972 .49  .08 2/ , .17 148.~ 
w ! m m 

I i u n 

0 ) 1 205.67 .04 48.28 167,84% 
I I i I 

10 I ~ 4 0 . M  .00 80 .40  200 .16  
m ! m m 

11 1 626 .68  .M  1~2.10 ~41,M 
w m m m 

n n n i 

I~l 2 0?,4.96 ,09 182.26 l M~J.00 
i i i 

14 2 ~ I 0 , 4 0  , 08  103.44 i ~ 10 
n i n m 

15 3 661,87 .06 IM.08 fr/2.8~ 
n u i 

10 2 811 .06  .04 117.44 ~ ' A I g  
i n u W 

17 3 9?3 .90  .O'J 89 .17  ~08 .1FJ  
a i I I 

18 8 (MS.10 .08 ~2.(M 211.01  
w n ! w 

19 8 161.82 : .04 128.97 Z 4 6 . 8 ]  

• . , ,  . . ,  _ 

needed ezc~m dl~dv~l i ~¢ttml t~z ' .hm~- I poli~- ,mumme~ 
Income sddJflon/o s ~ t s  muqdum m . . * ~ -  ho~d~ =+ ,~d,r  <.~  or 

r~qulr~l ¢h~'p ! ~her~ i dividend~ i d | v l d ~  year) 

, ~ , ' I p lu~ )  

128.48 I).85 0.61 Gill 0.10 1.80 ~ 0.M 126.~ 
I | I i I I I 

154.09 7.87 0.64 0.M 0.19 4.28 2.84t ~1.62 
I I I I I I I I 

14Z. I I I I .N 0.67 0.67 0.20 6.71 4.48 404.80 ' 

160.65 11.0~ 0,60 I 0.80 0.21 6,18 4.08 655.55 i 
I I ~ I I l I i 

159.70 0.07 0.64 ' 0.4~ t 0.10 0.00 B 0.008 716.67 
I I I I i i I i 

150.27 116.10) c 0,90 D 0.00 B 0.00 F 0.00 B 0.00 B 862.74OI 
i i i i i i i ' 

i19.4.~ (80,61) C I , ~  0.90 E 0.00 r 0.00 B 0.008 971.1fi O 
i i i i i i i i 

IgO. 10 ($7.7 D C 2.M/) 0.06 E 0 . 0 ~  0-00 B 0.00 B 1 086.02 O 
I I I I I I I I 

~Ol.SO (u.021 c 0.1~ o.oo ~ o.oo r o.oo B 0.008 1 ~o.xW 

21s.~0 (1s.551 c 4.0~ 0.00 s 0.0~" o.oo 8 0.90 ~ . . . .  , ' , 1 4 ° 6 "  i 
. . 6 #  W' 10 , .  , 4.~,D , 4.0, , 1.7, , 0.,1 s.47 , 1 . . 1 2  

~4.63 47.48 1.02 1.02 0,M 27.66 10,44 3 160.74 

1 . . . .  i ~&.O0 ~ .90  LOll LIM 0.00 10.~1 ilL97 2 481.62 
u ,, m o m m i ) 

i 
n n n n u n i i 

ao~ 10 (7o.o~) c l s d  ) o.o@ o.oo r o.o@ o.oo s ~ ss2 . ,o  
m i m I i i i I 

n I i i m i m i 

i i i | i i i i 

~1104 (I10.~) C &44 O 0.00 B o.o0 F 0.oo B o.oo B a Io2.07 ° 



J~  

20 e, 20.2.42 .os i 106.06 816.70 80~.70 (66.00) C 7.9"1D 0 . 0 ~  I 0 . 0 ~  0.00 B 0.00 B ~ 4 t8 ~ o  

21 8 5,'18.12 .M 282.66 402.40 400.68 i8.9S1C 9.h9 D 0.00 E 0.00 F 000 B 0.00 O 3 61240 G~ 

22 a 93224 .0B 808.90 47/5.6h 480.00 43.66 11010 i 11.31 3.98 17.0~ 11.36 4 2h3.80 

28 4 8?3.60 .OO $03.82 613.67 466.82 67.66 1.82 1.82 0.64 1JB,O I~ 2 2 . 0 4  4 711.44 

24 4 831,19 .08 086.50 ~16.26 483.15 23.10 1.06 i 1.03 0.68 12.29 020  h 196./52 
i 

26 5 316.~? .06 31A08 438.78 612.16 (78.421C 2.06 j OrO~ 0 .~  O+~ 0"~ 6 661.830 

26 /5 68168 .04 227.26 847.0l h42 $/5 (195.871C 4.22 D 0.00 E 0.00 *v 0.00 B 0.00 B 5 712 9"/° 

27 6 882.72 .03 174.06 294.73 , 67/5.44 , (260.711C ~ 8.02 D i 0.00 R 0.00 F 000//  0.(}4) II 6 72699 ° 

I t . . . . .  28 h 84874 .00 176.40 206,16 /500.97 1014.821C 8.06 D , 0.00 ~ 0.00 F 0.00 ~ 0.00 R /5 707.32 ° 

20 6 827.07 i ,04 20~,08 8/52.03 840./50 (200.76) C i I 1.56 ° i 0,00 ~ 0.00 F 0.00 ~ 0.00/:l 5 "/66.400 

3 0  6 8 8 8 . 1 6  . 06  ~168.17 4 7 2 . 9 2  6 8 6 . ~ 7  (212.461C 1 4 . 2 9 / )  0 . 0 0  ~ 0 . 0 0  F ~ 0 . 0 0 / /  0 . 0 0 / I  6 0 2 6 8 7  I I  
, ,, ,~ . , . , ,  , . . . . .  . . ~ . . . . . .  ~ ,, 

,4 Ex~.ess assets are insu[li¢ient to allow both the t:ttraction of n surplus charge equal in amount to th* desired sum needed to maintain the target surplus ratio .nd  the 
Imymtnt of tax at a rat* o[35 percent thereon. Consequently, the maximum amount of surplus charg* which can be extracted must be dedueed mathematically. Since the amount 
plus 35 l~rc~nt thereof cannot uceed the sum o f  e x i l e  ansts auoilable, the rfJeuant amount equals the sum of ~cess ass¢ts dluldtd by a factor o f  |.35, 

B ~cause of the insu#iciency oftJ~ocst asseto, the orderin I ofprlorlties rules specified under the nin th of the gsnero| assumptions set out above mandates ~xtracting as 
large a surplu* charge as is coneS.tent wilh paying Io~¢s equal to 3~5 percent thereof. A tubddia~ oontequence of applying th* priority rules in this manner il that no excess a~aets 
ar~ auctilabl¢ for diuision between ~harehald~r and  pollcyhold#r diuidende. 

C Gross income for the year falls short of th* amount needed to cover the required addition to roerve* by fhe sum speeifi¢d in partnthe#zt here. 
D The amount ofsurplus charg¢ which would otherwls¢ be desi~d is increased by the amount by which the surplus charges actually extracted in the preceding year felt 

short of the amount which .ms desired it; that year. 
K //¢couse ther~ u~re no e.r.~ss assets for the year, no surplus charges were ¢.xtnzcted. 
b" /lecause no surplus charges wet~ ¢.xtracted, the company had no to.table income and Ihu| no lax liability for the year, 
0 Ilecaust gross income for the ytax urns insufficient to cause the required a~lition to reserves, assets on hand at the end of the year equalled the sum of as,ere on hand 

a! the beginning of the year fi.e,, the amount in Column R) plus grote income far the year (i.e., the amount in Column E), hss th* e.mount by which gross income was ¢leficien t {i.¢., 
the amount in parentheses in Column O). 

II This figure is abuiously lower than the fa¢~ amount of the death benefit specifie~l under the contract, The nominal sum of the amounts extracted as surplus charges 
ouer the course of th{ yean the contrast was assumed to haul remained in forc~ is $1.49X. Euen adding the nominal sum of surplus charges and the amount of asset, on hand in 
suppo~ of the ~eetx, e under the contract ~ of the end a[ the last year the contract was assumed to haul rcmainad in [or~ only yield# a total of  $9oO99.33X which is still $900.67X 
less than the fact amount of the death b~neflt, 



C O L L A T E D  R E S U L T S  

. It seems appropriate to compare certain totals  derived from the foregoing 
tables. The totals in question are set out in tabular form below. 

Table 7. Snmmmwy of selected results drawn from prior tables. 

toud total ~$~e total total total net 
r~tmdaat aurpl~ addlt~om poli~- £aa~- d~.ri- (k~m) of- 
lz-mmu~. ~ to r~quir~d ~ holder butiou, e ap i t a~  

divid~d~ divldt~d~ 
r ~  

l-P 20.1 40.00 10 000.01 $,29.32 NA 629.32 40.01 

I-N 12.6 40.00 10 000.01 208.53 312.75 ~12.~  40.01 

2*P i 20.1 31.64 10 000.01 0.15 NA 0.16 31.66 

2-N 12.6 19.97 10 000.01 0.00 0.00 0.00 19.98 

~-P 20.1 40.00 I0 000,01 217.47 NA 217.47 40.01 

3-N 12.6 40.00 |0 000.01 ~ . 7 2  12.~.57 214.29 40.01 

4-P 20.1 S.O'2 9 717.39 0.0,3 NA 0.03 (2'79.69) 

4-N 12,6 1.49 9 548.1~. 0.00 0.00 0.00 (4£)0.33) 

5-p 20.1 2,5.71 9 231.0.5 10,5.84 NA 105.84 (743.24) 

5-N 12.6 25.71 9 193.51 ! 34.37 51.5~ 8 ,5 .92  (780.78) 

6-P 20.1 2,5.71 7 ~'I---~6 246.98 NA : 246.98 (2 003.03) 

6-N 12.6 2,5.71 ! 7 S60.20 96.90 143.87 [ 239.77 (2 014.09) 

A ThLa ~ ~lU&b tl~ m~m o~ , d d ~  to r~qulr~l r e ~ r v ~  in y ~ n  when an e z ~  of ~ 
z r . ~ t  plu$ tho ~U amount~ of Irom i ~ N  in m ~ ~o r ~ a ~ t  a c l ~  a ~ t ~ i .  

B Tb~ amount was computed by adding t~e t l~ r  the ~mount~ of nomma/ total surplus charpe plus 
allS~q~to additions to rsquired rmmrvm that were fundld by the co(;trac~ in question and then sub~1~z~g 
&wRy t l~  amcamt of the dm~h b e t ~ t  p~al~e uader thin poli~" ($10.000), I~ any ~ where the zum of mme~ 
oa hand u of the ~ d  of the i=ma/~mr the ~ t r a c ~  i~ mmnned to reznaln in fo-~m ezcudn t l~  fa~  4Lmount o( 
t ~  b~efiL p a y ~  under t ~  coat~c~ it k ~mumod t ~ l  I~df o( tho mc~m k m c ~  u a f i ~  ~ ~ 
the inm~er's capital and surp|ua ~count and the other half k ~ t a d  as • ~ d iv~nd  to the 

It should be noted that in  no instance was  the  amount of  capital acquired 
by a seller of  either participating or nonparticipating contracts simply equal to 
the product of  thirty years multiplied times the redundancy factor included per 
year in the premium charged for coverage. Thus, in effect, the inaccuracy of  the 
model implied by the Graetz prepayment analysis h ~  been demonstrated in 
every example supplied. 

In the first pair of examples, identified as 1-P and l-N, the actual rate of  
interest experienced remained constant at 6.5 percent. Obviously, the mean rate 
of interest over the 30 years during which the contracts remained in force was 
likewise 6.5 percent and was somewhat above the rate assumed for pricing 
purposes. Consequently, both insurers were able to maintain the target surplus 
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ratio. Since its redundancy factor was comparatively larger, the seller of 
participating contracts collected a comparatively larger amount of excess assets. 
Hence, its distributions of policyholder dividends exceeded the combined total 
of the shareholder and policyholder dividends distributed by the seller of 
nominally nonparticipating contracts. Thus, as noted earlier to be typically so, 
the sum of gross premiums, less year-end policyholder dividends, charged under 
the participating contract was lower than the sum thereof charged under the 
nonparticipating contract for a like amount of coverage. 

In the pair of examples identified as 2-P and 2-N, the actual rate of interest 
experienced again remained constant, but at 6 percent. Thus, the mean rate of 
interest over the 30 years during which the contracts remained in force was 
likewise 6 percent (i.e., exactZy equal to the rate assumed for purposes of pricing 
coverage under both contracts). At this rate of interest, both contracts 
generated sufficient earnings to satisfy reserve requirements. However, neither 
generated sufficient "excess ~ earnings to maintain the target surplus ratio. In 
the case of the seller of participating contracts, once again because the 
redundancy factor incorporated in its gross premium was comparatively larger, 
more tb~n 75% of the amount of surplus charges needed to maintain the target 
ratio was extracted and a small amount of policyholder dividends were 
distn2)uted. By contrast, in the case of the seller of nonparticipating contracts, 
less than 50% of the amount of surplus charges needed to maintain the target 
surplus ratio was extracted and no shareholder or policyholder dividends were 
distributed. 

In the pair of examples identified as 3-P and 3-N, the actual rate of interest 
experienced rose steadily from 6% to 6.29% during the 30 years for which the 
contracts remained in force. Thus, the mean rate over the 30-year span 
concerned was 6.145% (somewhat above the rate assumed for pricing purposes). 
In this context, both contracts generated sufficient "excess" earnings to maintain 
the target surplus ratio. Again because the redundancy factor incorporated in 
its gross premium was comparatively higher, the seller ofparticipating contracts 
also had a substantial amount of "excess" earnings remaining a~er it had 
extracted surplus charges and it distributed that amount as policyholder 
dividends. The seller of nonparticipating contracts distributed its comparatively 
smaller, albeit substantial, amount of "excess" earnings, dividing it between 
shareholder dividends and policyholder dividends. 

In the pair of examples identified as 4-P and 4-N, the actual rate of interest 
experienced fell steadily from 6% to 5.71% during the 30 years for which the 
contracts remained in force. Thus, the mean rate over the 30-year span was 
5.855% (somewhat beZow the rate assumed for pricing purposes). Neither 
contract generated sufficient relevantly ~excess" earnings to allow the target 
surplus ratio to be satisfied. In both cases, a small amount of surplus charges 
were extracted. Put another way, both contracts generated capital losses in this 
context. However, because the redundancy factor incorporated in its gross 
premium was comparatively larger, the seller of participating contracts suffered 
a significantly smaller loss. In the case of the participating contract, the size of 
the redundancy factor incorporated in the gross premium was large enough so 
that, in the first year the contract was in force, a very small amount of "excess ~ 
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earnings remained after a surplus charge large enough to maintain the target 
surplus ratio had been extracted. That very small amount was distributed as a 
policyholder dividend at the end of the first year. In the case of the 
nonparticipating contract, there were never sufficient "excess" earnings to allow 
for any distributions to either shareholders or policyholders. 

In the pair of examples identified as 5-P and 5-N, the actual rate of interest 
oscillated uniformly between one percentage point above and one percentage 
point below the 6% rate  which had been assumed for pricing purposes. The 
mean rate over the 30-year span was 6% (i.e., the same as the rate assumed for 
pricing purposes). Both  contracts again lost capital and, yet  again because the 
redundancy factor incorporated in its gross premium was comparatively larger, 
the participating contract lost less capital than did the nonpart/cipating one. 
Since the upswings of the actual interest rate (i.er, divergences of the actual rate 
above the mean rate) generated currently "excess" earnings, distributions were 
made under both contracts: the sum of policyholder dividends distributed under 
the participating contract again exceeding the combined sum of shareholder and 
policyholder dividends distributed under the nonparticipating contract. 

Since the mean rate of interest earned over the 30 year span during which 
the respective contracts were assumed to have remained in force was the same 
in both the 2-P/2-N and 5-P/5-N pairs of examples, it seems clear that what 
might be characterized as a "frequency" effect must occur. That is, the more 
frequently actual interest rates cross the axis determined by the mean rate 
experienced over the entire span of years during which a block of business 
remains in force, the more adverse the impact on capital acquisition. However, 
as demonstrated in the 5-P/S-N pair of examples, this "frequency" effect does not 
affect the comparatively superior performance of the participating contract. 

In the pair of examples identified as 6-P and 6-N, the actual rate ofinrerest 
oscillated uniformly be tween  three percentage points above and three percentage 
points be/ow the 6% ra te  which had been assumed for pricing purposes. The 
actual rare crossed the  mean  rate the same number of times (i.e., with the same 
"frequency ") and at t he  same times as did the oscillating rate in the pair of 
examples identified as 5-P and 5-N. The mean rate over the 30-year span was, 
once again, equal to 6% (i.e., the same as the rate assumed for pricing purposes 
and the same as the mean  rate experienced in the 5-P/5-N pair of examples). 
However, the divergence from the mean was more extreme (i.e., the swings or 
"waves" were wider) t h a n  in the 5-P/5-N pair of examples. Since the amount of 
capital lost in the 6-PI6-N pair of  examples was larger than the amount lost in 
the 5-P/5-N pair, it seems clear that  what might be described as a "wavelength" 
effect must occur. 

Both effects (identified here as a "frequency ~ effect and a ~wavelength ~ 
effect) can be explained fairly simply as characteristics of annualized tax 
accounting. The "actual" rate of interest earned on investments is determined 
at the end of the tax-accounting period (i.e., at the end of the calendar year in 
the case of a taxpayer which is a life insurance company). Thus, a rate which 
oscillates uniformly from year to year implies that, as of the end of one 
particular year (an "up" year), the "actual" rate of interest earned during that 
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year  (i.e., the  mean rate fo r  the year in question) will exceed the  mean rate for 
the  entire span  of years the  contract  remains  in force by  some constant and, as 
of the end of some subsequen t  year  (a "down" year), t h e  "actual" ra te  for t h a t  
subsequent  year  will be less than  the mean  ra te  for the en t i r e  life of the  contract  
by t ha t  same constant. Every  t ime  the  cycle is on an upswing,  the  comparatively 
h igh  "actual" ra te  of in te res t  as of the  end of tha t  year  is obviously accounted 
for by a comparatively la rger  amoun t  of assets on h a n d  as of the  end of t h a t  
year. Some of those assets a re  dis t r ibuted (to policyholders alone in the ease of 
a par t ic ipat ing contract sold by a life insurance company t h a t  has  no 
shareholders  and  to both  policyholders and shareholders  in the  ease of the  
equivalent  of a par t ic ipat ing cont rac t  sold by a life insurance  company t h a t  does 
have shareholders).  Ne i the r  type of contract  affords a n y  mechanism under  
which, once distributed, such  assets can be recalled to offset a subsequent  
shortfall  in  earnings  tha t  occurs  on the downswing of t h e  cycle. Consequently,  
each upswing increases t he  aggregate amoun t  of d i s t r ibu t ions  over the  total  
span of years the  contract r e m a i n s  in force bu t  downswings have  no effect a t  all 
on t h a t  total.  Obviously, t he  sum of dis t r ibut ions unde r  a par t icular  contract  
will be larger whenever  upswings  are e i ther  more f requent  in  n u m b e r  or larger 
in size. 

It  is also clear tha t  b o t h  upswings a n d  downswings  m u s t  be t aken  into 
account in determining how  m u c h  capital is e i ther  acquired or lost over the  
ent ire  span of years a con t rac t  remains  in force. Capital  is "acquired" as of the 
end of a par t icular  year w h e n  assets on hand  at t ha t  t ime  axe re ta ined  and are 
accounted for  as an increase in the size of the capital  and  surplus  account. 
Capital is "lost" as of the end  of  a par t icular  year when  all assets  on hand  mus t  
be t reated as held in suppor t  of  the  required reserve u n d e r  the  cont rac t  and  are 
accounted for by a corresponding decrease in the  size of  the  capital  and  surplus  
account. Hence, in the context  of a year-to-year oscillating ra t e  of interest ,  bo th  
the  frequency and the size of  upswings a n d  downswings  affect  the  total  amount  
of capital ul t imately acquired (lost) under  a part icular  contract .  Since, as noted~ 
once dis t r ibuted as ei ther  policyholder or shareholder  dividends, assets canno t  
be recalled, fewer assets are on hand in the midst of a downswing to earn the 
lower rate and, as a result, the lower rate is amplified by prior sbxink~ge of the 
asset base occasioned by distributions in earlier years. A larger number of 
upswings and downswings (i.e., a higher "frequency" of oscillation around an 
axis) increases both the respective amounts of capital lost and the amounts 
distributed but does not alter the comparative superiority of either type of 
contract in terms of minimizing capital loss or maximizing distributions (i.e., 
rn~dmizing relative competitiveness v/s a vL~ rewarding suppliers of capital). By 
contrast, the 6-P/6-N pair of examples demonstrates that, the greater the 
amplitude of divergence of the "actual" rate from the contract-life mean rate, the 
greater the relative extent to which each downswing offsets each corresponding 
upswing. In other words, not only is more capital lost under both types of 
contracts as the rate of interest swings further from the contract-life mean but 
also the less the comparative superiority of the participating contract over the 
nonparticipating contract as such divergence increases. This effect is illustrated 
in the examples. The ratio of the net loss of capital incurred by the 
participating ~ontract illustrated in Table 5-P to the net loss of capital incurred 
by the nonparticipating contract illustrated in Table 5-N is 0.9519198 while that 
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of the net loss illustrated in Table 6-P to the net loss illustrated in Table 6-N 
is 0.9945086. 

CONCLUSIONS 

It was, of course, the errors implicit in the Graetz prepayment ~u~lysis 
which led to the incorrect conclusion that relevant tax burdens were identical 
in time-value terms. By contras% the present-value ~nalysis outlined in this 
discussion reveals that, even if section 809 of the Internal Revenue Code were 
repealed, an insurer acquiring capital through the medium of premium 
redundancy incurs a higher tax burden than another insurer acquiring capital 
through the medium of shareholder contributions of like amounts collected at 
like times. Despite that higher tax burden, however, it does not follow that 
shareholder contribution is the preferred mechanism for capital acquisition. 
Obviously, in the case of a shareholder contribution, one important additional 
cost for the use of capital that is incurred is an obligation to pay competitive 
shareholder dividends. No such obligation is incurred by s mutual company 
when capital is acquired through the medium of premium redundancy. Thus, 
despite the higher tax burden made clear under the foregoing sn~lysis, a mutual 
company's total cost of acquiring capital through the medium of premium 
redundancy (i.e., the cost reflected by the comparatively higher tax burden plus 
whatever administrative cost is associated therewith) my well nonetheless be 
lower than a stockholder-owned company's total cost of acquiring capital 
through the medium of shareholder contribution (i.e., the tax burden, 
administrative cost associated therewith, the administrative cost of soliciting and 
collecting a shareholder contribution, and the cost of an indefinitely ongoing 
obligation to pay competitive shareholder dividends). 

Assuming that the total cost of capital acquisition through the medium of 
premium redundancy is indeed lower th~ the total cost of capital acquisition 
through the medium of shareholder contribution and, consequently, also 
implicitly assuming that both mutual and stockholder-owned companies consider 
the medium of premium redundancy to be the preferred medium for capital 
acquisition, the subsequent examples illustrated in the various pairs of tables 
above have demonstrated that, in all of the interest rate scenarios tested, the 
participating contract (both in terms of the amount of capital acquired and in 
terms of amounts distributed as policyholder dividends) is never inferior to a 
nominally nonparticipating contract under which both shareholder dividends 
and the equivalent of policyholder dividends must be paid. Consequently, to the 
extent a stockholder-owned life insurance company might suffer a competitive 
disadvantage should Section 809 be repealed or judicially invalidated, that 
disadvantage would derive not from any underlying unfairness inherent in the 
Internal Revenue Code. 

It is conceivable that, to the extent the discrimination against insurance 
companies having no shareholders which is demonstrated by the foregoing 
present-value analysis (i.e., the discrimination against capital acquisition 
through the medium of premium redundancy as compared to shareholder 
contribution) is exacerbated by Section 809, the exacerbation might prove 

189 



constitutionally infirm. To be specific, Section 809 conceivably might not 
survive scrutiny under the Equal Protection standards implicit in the Fifth 
Amendment's guarantee of Due Process. Is After all, even "rational basis" 
scrutiny (the least demanding equal-protection test) requires a showing that a 
sZarutory classification is not utterly arbitrary but serves (even indirectly or 
downright obliquely) some legitimate governmental interest (even one of only 
minor significance). The present-value analysis outlined in this discussion 
undercuts any claim that Section 809 serves a governmental interest in 
eliminating bias otherwise inherent in the Code's treaUnent of the divergent 
capital acquisition techniques characteristic of the two forms of business 
org~niT~tion used by life insurance companies. Indeed, the present-value 
analysis presented in this discussion has demonstrated that, without Section 
809, the Code discriminates against, not in favor of, the participating contract 
(both when the comparison is with capital acquisition through shareholder 
contributions and when it is with borrowing funds through issuance of 
corporate bonds or through upstream debt financing). That such discrimination, 
standing alone, may be insufficient to overcome the demonstrated superiotdty of 
the participating contract over a nominally nonparticipating contract as a 
vehicle for capital acquisition obviously does not justify injecting add/fiona] 
discriminatory tax treatment into the Code. No other governmental interest 
justifying discrimination against participating contracts has to date been 
identified. 

,s Whether  (or at  least the precise extent to which) federal courts  will 
entertain equal-protection challenges to classifications made in the tax context 
remains somewhat uncertain and, in any event, is beyond the scope of this 
discussion. 
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