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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 & 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 Professor 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 analysis.

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

If stock 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 premiums in mutual company income
and allowing deduction of policyholder dividends will burden mutual
companies in 8 manner identical in 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.?

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 Congress. 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.

! See Life Insurance Company Taxation: An Overview of The Mutual-
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.

z 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 (i.e., 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

() 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 discussion, an alternative model of the capital acquisition
process associated with the incorporation of a redundancy factor in the gross
premium is examined. 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” (i.e., 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 foliows that a return on the
sum (i.e., a policyholder dividend) could not simultaneously be both "interest” in
part 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 polieyholder 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 "equity-
type” contributions of capital and are therefore mnot 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 irdefinite, 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
making any such determinations accurately, an additional problem remains. If
the entire amount of the redundancy factor were truly 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” (rather than 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 analysis.

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, examination of errors implicit in the primary example 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 example:

EXAMPLE A. 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.

Case 1: A Mutual Company: 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. Sinece 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.®

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 "taxes of $35X, leaving $65X after tax which earns [investment
incomel.” Clearly, collecting the redundant premium increased the mutual
company’s capital and surplus account (i.e., the sum of assets on which
investment income could be earned) by $65X, not $100X. That is, while the
stockholder-owned company in the example did indeed increase the size of its
capital and surplus account by $100X worth of additional equity capital as a

3 Op. cit., 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 $153.85X. Clearly, there is 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
centum per annum. Likewise, the rate at which investment 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, henee, 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 centum per
annum can only earn $13X if it is invested for an entire year and since taxes are
not collected at the beginning of a taxable year, it is clear that Professor Graetz
was not comparing the tax burden borne by the mutual company for @ taxable
year to that borne by the stockholder-owned company for that same taxable
year. The $100X amount of premium redundancy and the $35X tax thereon
must have been collected and paid, respectively, before the instant taxable year
began. Thus, Professor Graetz was comparing the tax burden borne by the
mutual company for two taxable years (i.e., the instant year and the preceding
one) to the tax burden borne by the stockholder-owned company for one taxable
year (i.e., the instant one only). If Professor Graetz had compared the mutual
company’s combined tax burden for the year during which it collected the $100X
plus that for the ensuing year 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, after paying its taxes, the
stockholder-owned company would have been able to distribute more to its
shareholders for the two years than the mutual company would have been able
to distribute to its policyholders after payment of its 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 Graetz 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 ansalogous to an interest-type return, most
analysts 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 analysis, similar to that of the prior
section, reveals a company-level problem. Redundant premiums
charged policyholders by mutual companies will be included in their
taxable 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 vis 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 analysis set out later in this discussion, a
policybolder dividend is depicted as what remains of the investment income of
a seller of participating life insurance contracts at the end of a taxable 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 et 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 amount 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 lent 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 equals 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 beld, 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 beginning 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 necessarily experience any
"company-level disadvantage (vis a vis stock companies) when they borrow from
policyholders by charging redundant premiums and pay policyholders interest
through policyholder dividends.”

For exactly the same reason, an argument sometimes made that the
technigue 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 Professor 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
equivelence of tax burdens allegedly illustrated in his primary example was that
"mutual companies in effect will — at the time redundant premiums are received

i This technique involves borrowing by an intermediate holding company
which conveys loan proceeds by gift 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 plus a specified rumber of basis
points) 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 extracted. Returns filed on a
consolidated basis 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 Accurate Model Depicting How Capital Is Acquired When A
Redundancy Factor Is Included In The Gross Premium

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 certainty 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
actual costs of coverage. Only at the end of the year can the company know
how much of the factor (and earnings thereon) really wss "redundant® in
retrospect. Consequently, it seems intuitively obvious that the amount from
which capital can be aequired through the medium of premium redundancy must
be a dynamic 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 permanently retained 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.®

Assuming the strategy a life insurance company adopts for preserving itself
in the long-run is to attempt to maintain some constant surplus ratio,® 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.’

- 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.
Leckie, Transactions of the Society of Actuaries (TSA) 31 (1979).

§ That is, the ratio of some measure of the company’s surplus to some
measure of its liabilities.

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 mutual life insurance company and its
policyholders would guarantee that 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 result 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 single year’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 (¢) multiplied times the sum of surplus
charges in question, which will, as of the time they are retained, forever
thereafter remain a2 constant (C). This product, (¢)(C), likewise forever
thereafter remains a constant. In any particular subsequent year, appreciation
in the implicit value of the tax collected will equal the product of the constant
(£)(C) plus any theretofore accumulated appreciation multiplied times the social
discount rate® 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 shareholder dividends.? Thus, the amount of tax

i 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 Expenditure and Policy Analysis, Haveman and
Margolis, Rand McNally College Publishing Company, Chicago, 2d Edition.

3 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 (¢). 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.

CHART A. Annual comparisons between the cumulative appreciation
in the social value of the initial tax collected from a company upon its
extraction of surplus charges and the current tax paid by a company on
earnings on capital received as a shareholder contribution plus the
cumulative appreciation in the social value of taxes collected in
previous years from it, stated in generalized algebraic terms.

Year Company Extracting Company Receiving
Surplus Charges Shareholder Contributions

1 (C) 0

2 [@)CY (1+S,) aOL)]

3 [)CY (1+8,X1+8S3) WICXI)] + [BNCHTHN1+Sy)

4 [C] (1+8)A+SH1+8,) | WUC)IJ] +
[CHIIH1+SHI+8,) +
{ANCXIHI(1+S )

¥ [XC)} JTR1+S,XI+Sy) ... 2 AGCAL)] + [GHCXHT,)]

(1+S,)(1+8,) TH1+8.(1+S,) ... (1+5) +

[()CY1L)]
IK1+8S J(1+85)...(1+8) + ...
[XCYT _JN1+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 (¢)(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.

160



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.!® 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 one year’s addition to capital. For every year in which
a further addition to ecapital was made, another increment to the disparity in
comparative tax burdens would result.

Going One Step Beyond The Graetz Prepayment Analysis

The preceding discussion examined 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 stockholder-owned
companies may do so using nominally nonparticipating contracts under which
the equivalent of policyholder 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;

(B) 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;

1 For example, at the end of Year 3 the mutual company has
accumulated an amount equal to tC + tCS, + tCS; + tCS,S, and
the stock, an amount equal to tCI, + tCI; + tCI,S,. Ifit is assumed that
for any year (y) I always equals S, then subtracting the latter from the former
leaves an amount equal to ¢C 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;!! 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.’?

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

(1) 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
$10,000X;

(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 $119.33X 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 selling only nonparticipating
contracts is $119.75X (reflecting the net premium of $119.33X plus a
redundancy 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

n 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 demonstrate 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.

12 In this case also, the mean rate over the thirty year span equals the
rate used for pricing and reserve purposes. This 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.
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(7) in each year, the insurer selling only participating contracts
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, rebates any
remainder of that 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 pasyment 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) the strategies of both types of insurers with respect to
allocating investment earnings are subject to an ordering rule under
which first priority is given to the satisfaction of reserve requirements,
then to payment of any taxes due, then to extraction of capital, and
finally to distribution of dividends (in the case of the seller of
nonparticipating policies, shareholder dividends are paid before the
equivalent of policyholder dividends are paid and, furthermore, if there
are excess assets but the amount thereof is smaller than desired for a
surplus charge, a charge as large as is consistent with paying the
required tax thereon is extracted and no excess assets are used for
either shareholder or policyholder dividends).
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COMPARISONS OF PARTICIPATING AND NONPARTICIPATING CONTRACTS AS VEHICLES FOR
THE ACQUISITION OF CAPITAL THROUGH 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 6.5%).

year asacts I investment Rross needed axcess deaired actual tax divisible assals
Qeginning | (actisal Income fncome addition to | assets surplus surplue aurplus (ond of year)
of year) rate of required charge chargs
Intereat reserve
for
year)

t 120.00 068 7.80 121.80 126.48 132 0.51 0.51 0.18 063 126.99
2 246.99 066 18.06 136.06 134.09 1.66 0.54 0.64 019 1.24 261.61
3 381.61 088 24.80 144.80 14211 269 0.67 0.67 0.20 102 404.29
4 624.29 066 34.08 1564.08 180.65 343 080 0.60 021 282 686.64
6 676.64 086 4391 16391 159.70 4.2t 0.84 0.64 0.22 3.35 716.68
8 835.88 086 64.39 174.38 166.27 6.08 .68 0.68 024 4.14 886.83
k) 1 005,83 066 66.98 185.98 179.43 595 0.72 0.72 0.26 4.98 1 D85 08
8 t 186.98 088 71.08 197.00 100.19 8.80 0.76 0.78 027 6.87 1 256.93
9 1376.93 086 89.50 209.60 201.60 7.0 0.8t 0.81 028 6.82 1 469.33
10 1 570.99 065 102.66 22266 218.70 8.96 0.86 0.85 0.30 780 1673.88
11 1 799.89 086 118.60 238.60 226.62 10.08 [X]] 081 0.32 885 1901.32
12 202182 086 18139 261.3¢ 240.12 1 0.98 098 0.34 981 2 14240
18 2 26240 086 147.08 267.08 264.52 12.64 1.02 1.02 036 118 2 807.83
14 281708 086 163.67 283.67 269.80 13.87 1.08 1.08 038 1241 2 668.81
16 278881 066 181.27 3o01.27 285.08 16.29 114 1.4 040 18.74 2965.84
16 3076.94 086 199.94 310.04 303.13 16.81 121 1.21 042 16.18 326028
17 3 3880.28 .086 210.72 339.72 32134 18.98 1.20 1.20 046 16.65 § 68280
18 § 10290 068 240.69 3680.69 340.80 20.09 1.88 1.88 048 18.24 392487
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18 4 044.87 .066 262.92 882.02 881.04 21.88 1.44 144 0.50 10.04 4 287.96
20 4 407.98 088 286.48 408.48 882.70 23.78 1.68 1.63 0.4 217 4671.68
21 4791.88 .088 31148 481.45 408.68 28.71 1.62 1.62 0.57 23.68 5078.88
22 § 168.88 .085 33793 4567.93 430.00 2193 172 1.72 0.60 25.81 § 610.60
23 6 630.60 086 366.99 486.99 466.82 30.17 1.82 1.82 0.64 21.70 5 068.26
24 8 083,26 086 896.74 515.74 483.16 32.60 1.83 1.08 0.68 20.08 8 463.93
26 8 573.98 086 421.27 847.27 6i2.18 86.12 2,06 2.08 0.72 32.35 8 967.68
26 7087.69 086 480.60 580.60 542.88 8781 2.17 2.17 0.78 84.88 7612.68
27 7 632.68 088 496.12 616.12 67644 40.68 2.30 2.9 0.81 57.57 8 090.52
28 8210.82 086 833687 653.67 608.97 43.70 244 2.4 0.85 40.41 870278
29 882278 088 87948 803.48 846.58 46.90 250 2.68 091 43.40 9 3561.00
30 9 471.80 086 616.67 736.87 685.87 50.30 2N 2.4 0.98 48.60 10 040.01

Note: The amount of assste on hand as of the end of the last year the contract was assumed to remain in force excesds the face amount of the death benefit. Tt might be
assumed that such an excess might be dispowad of by dividing il into Lwo parts: a company share in the form of & surplus charge for the final year of the contract and a termination
dividend payable to the policyhotder.

Table 1-N. Nonparticipating contract: flat interest rate (equal to 8.5%).

year assels l( inveet. gross needed axceas desired actual tax share. policy- assels
{beginning (aclual ment income addition to asssle aurplus surplus holder hotder (end of
of year) rate of income requirad chargs charge divid- divid- year)
interest reserve ends ende

for the

year)
1 119.78 0.085 1.78 127.63 126.48 1.05 0.61 0.61 0.18 0.22 0.14 126.98
2 U614 0.086 18.04 136.79 134.00 1.70 084 0.84 0.19 0.68 0.39 261.62
3 381.97 0.068 24.79 144.54 42.11 248 0.67 0.67 0.20 1.00 0.68 404.30
4 524.08 0.085 .08 163.8) 150.85 3.18 0.60 0.60 0.21 141 0.84 565.66
] 676.30 0.085 48.98 163.64 168,70 au 0.84 0.64 0.22 1.86 1.28 116.39
[ 836.64 0.066 84.82 174.07 169.27 4.80 0.68 0.68 0.24 233 1.656 888.84
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T 1 005.69 0.088 88.38 186.11 179.48 888 0.72 0.72 0.26 2.88 188 1 086.99
8 1186.74 0.086 17.07 196.02 100.19 8.63 0.76 0.78 0.27 3.38 224 1 266.94
9 1376.60 0.086 89.48 200.23 201.80 7.68 0.8} 0.8t 0.28 3.02 262 1469.36
10 1579.10 0.086 102.84 322,99 213.70 8.69 0.86 0.85 0.50 4.62 302 1879.90
11 1708.68 0.088 116.69 296.4 226.62 9.82 0.61 081 0.32 8.15 844 180188
12 2021.08 0.085 181.87 2581.12 A40.12 11.00 0.96 0.06 0.34 8.2 388 2 14241
18 2262.18 0.086 147.04 266.79 264.52 12.27 1.02 102 0.86 8.63 4.38 2 397.96
14 2617.70 0.086 163.86 288.40 269.00 13.60 1.08 108 0.88 7.28 408 2668.83
i8 2 788.88 0.088 181.28 301.01 286.98 16.03 L4 114 0.40 8.09 540 2 866.95
16 907870 0.066 100.92 §19.87 403.18 18.64 1.21 121 042 8.956 698 3 260.29
17 8 880.04 0.085 219.70 338.48 821.84 18.11 1.20 1.29 045 9.82 8.56 368292
18 370267 0.086 24067 360.42 340.60 19.62 1.38 1.36 0.48 10.79 7.19 892408
U] 4044.688 0.085 28290 88268 961.04 21.81 144 144 0.50 11.80 787 4 287.58
20 446711 0.088 286.48 406.21 982,70 28.81 1.89 1.68 0.64 12.88 6.68 4 671.69
21 4791.94 0.065 81144 481.19 405.68 26.51 1.62 1.62 0.57 13.69 0.99 5 078.89
22 8 198.64 0.086 857.01 457.68 430.00 2766 1.72 172 0.60 16.20 10.14 5 610.61
23 6 630.96 0.088 886.97 4856.72 466.82 29.80 1.82 182 0.64 18.48 1098 & 968.26
24 6 088.00 0.066 806.72 818.47 483.16 8232 1.98 1.93 0.68 17.83 11.88 6 46393
25 4 673.08 0.085 421.28 847.00 81216 34.86 2.06 2.06 072 10.286 12.83 6 967.63
268 7 087.28 0.068 460.67 680.42 54288 37.64 2.17 217 0.76 20.77 13.84 781258
27 7652.88 0.085 408.10 818.85 87644 4041 2.30 230 081 22.98 1482 8 000.92
28 8 210.07 0.066 533.65 653.40 800.97 43.43 244 244 0.86 24.08 16.08 870273
29 8 82248 0.086 873.48 6903.21 846.68 48.63 269 269 061 26.88 17.26 9 361.80
30 947188 0.086 816.66 736.41 686.37 60.04 214 24 0.6 27.80 18.64 10 040.01

Note: The amount of assets on hand as of the end of the last year the contract was sssumed to remaln In force axcseds the face amount of the death benefit. It might be
assumed that such an excess might be disposed of by dividing it inta two parta: & company share in the form of a surplus charge for the final yoar of the contract and a termination
dividend payable to the policyholder.
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Table 2-P. Participating contract: flat interest rate (equal to 8%),

year assste l“‘ investment gross needed axcess desired actual tax divisible assols
: (beginning (actual {ncome incoma addition to azsots aurplus surplus surplus (end of year)
of year) rate of required charge charge
interest reasrve
for
year)

1 120.00 08 7.20 127.20 126.48 012 0.6 0.61 0.18 0.03 126.69
2 24609 08 14.82 184.82 194.00 0.73 0.64 0.64 018 0.008 281.62
3 381.62 08 22.00 142.90 142.11 0.79 0.67 0.67 0.20 0.02 404.50
4 524.30 .08 8146 161.46 1560.66 0.81 0.60 0.80 021 0.008 858.66
5 676.65 08 40.63 160.68 169.70 0.83 0.64 0614 0.21 0.008 715.88
[ 836.868 08 60.15 170.16 169.27 0.88 0.71C 0.854 0.23 0,009 886.78
1 1006.78 08 80.35 180.95 179.49 0.02 0.76€ 0.684 0.24 0.008 1 086.80
8 1186.89 08 71.16 191.16 190.19 0.08 0.86C 0714 0.26 0.008 1266.79
) 137679 08 8261 20261 201.60 1.01 0.06C 0.76A 028 0.008 1460.14
10 1670.14 08 94.75 214.76 218.70 1.06 1.06C 0784 0.27 0.008 1673.62
n 170862 08 107.62 2162 226.62 110 1.18€ 0814 0.28 0.008 1900.95
12 202005 068 121.26 241.28 240.12 L14 1.3C 0.844 0.20 0.008 2 14191
13 226101 08 186.71 2687t 264.62 118 1.62C 0.8t 0.31 0.008 2397.31
" 2517.31 08 161.04 211.04 269.80 1.24 1.7€ 0024 0.52 0.008 2 668.03
18 2788.03 08 187.28 287.28 288.98 1.90 1.04C o0.0ed 0.84 0.008 2864.87
18 3074.07 08 184.60 204.60 08.18 1.87 2.19C 1044 0.36 0.007 326011
17 9370.11 08 202.78 922.76 821,54 141 247C 1044 0.36 0.008 3 681.60
18 370149 08 22209 4200 340,60 149 2.7C 1104 0.39 0.008 3923.18
19 404319 08 242,69 362.69 361.04 1.68 3.1 1164 0.40 0.008 426538
20 440888 08 264.32 604.93 382.70 162 381C 1204 042 0.008 4860.28
21 478028 08 287.98 407.38 105,68 188 3.05C Ul 048 0.007 5 078.20
22 6196.20 08 31177 QL 450.00 L 441C 1814 048 0.008 5 607.61
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23 | 662781 08 337,68 7.68 485,82 183 49 1.96A 0.48 0.008 5964.69
24 608480 08 366.08 46.08 483.18 1.3 5.4 1484 0.60 0.008 8 449.27
26 6 660.27 08 294.18 sia.16 812.16 2.01 8.1C 1404 0.62 0.008 6 962.91
26 708291 08 9 814.97 842.08 209 8.1C 1664 084 0.007 7607.34
27 7621.84 06 457.64 617.64 676.44 220 7.64C 1654 0.87 0.008 808441
28 8 204.41 8 492.28 812.26 609.97 229 8.98C 1704 0.60 0.008 $695.08
29 881608 06 528.06 818.08 846.68 2.88 o.uC 1,764 0.62 0.008 9 844,42
0 946442 08 587.07 ©1.87 886,57 260 10.22€ 1884 0.6 0.008 10 031.640

A Exoess assels are insufficient to allow both the extraction of a surplus chorge equal in amount to the desired eum needed to maintain the target surplus rotio and the
payment of tax at a rate of 35 percent thereon, Consequently, the moximum amount of surplus charge which can be d must be deduced math. ically. Since the ]
pius 36 percent thereof cannot exceed the sum of excess aesels available, ihe relevant omount equals the aum of excess assets divided by a factor of 1.95.

B Beoause of the inaufficlency of excess assels, the ordering of priorities rules specified under the ninth of the general assumptions set out above mandates extracting as
large a surplus charge as is consistent with paying taxes equal to 38 percent thereof. A subsidiary q of applying the priority rules in this manner ia that there is no divisible
surplus available for distribution as policyholder dividend

The amount of surplus charge which would otherwise be desired is increased by the omount by which the surplus charges actually extracted in the preceding year fell
short of the amount which was desired in that year.

] The amount of cssete on hand o of the end of the last yeor the contract wos assumed to remain in force exoreds the face amount of the death benefit. 1t might be
assumed that such an excess might be disposed of by dividing it into two parts: a company share in the form of a surplus charge for the final year of the contract and o termination
dividend payable to the poliqyholder.

Table 2-N. Nonparticipating contract: flat interest rate (8%).

yoar asseta ! inveet- grosa needed excess desired actual tax share. poliey- ansats
(beginning (le(ull mant incoms addition to | assets surplus surplus holder holder (end of yesr)
of year) rate of income required charge charge divi- divl.
interest resarve donds dends
for the (divis-
yoar) ible
sur-
plus)
t 119.75 0.06 719 126.04 128.48 0.48 0.61 0.4 012 | 0008 | 0008 128.82
2 28,67 0.06 e 13484 134.00 0.48 071C | o084 042 | 0008 | o000® 26124
) 380.09 0.08 2288 142.61 42.11 0.60 0.05C 0474 015 | 0008 | o0.008 140872
4 82341 0.08 341 151.16 160.86 0.81 1.18C 0.4 018 0008 | o0.008 654,78
s 674.50 0.08 4047 160.22 169.70 0.62 [y 0.804 018 | 0008 | o008 714.88
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[} 834.68 0.06 60.07 169.82 169.27 0.66 1.18€ 0.414 214 0008 { 0008 88461
1 1 004.26 0.08 80.28 180.01 170.43 0.68 2.04C 0.484 0.16 0008 | o008 1.084.87
8 1184.12 0.08 71.08 190.80 180.19 081 2.97C 0464 0.18 0008 { 0008 1.266.01
[} 1974.78 0.08 82.40 202.24 201.60 0.84 2.73C 0474 0.18 0008 | o008 1467.00
10 1687884 0.08 94.61 214.98 213.70 0.68 an€ 0.404 0.17 0008 | o008 1671.28
1 1791.08 0.08 107.48 2121 228.62 0.60 3.63¢ 0.614 0.18 0008 | 0008 1 898.31
12 | 201808 0.08 121.08 240.83 240.12 071 3.08C 0.694 019 | 0008 | 0008 2 138.96
19 2288.70 0.08 136.62 266.27 264.62 0.76 447C 0.66* 0.20 0008 | o008 2 954.02
1 261317 0.08 160.83 210.68 289.80 078 4.90C 0.68A 0.20 0008 | o008 2 664.40
16 2784.16 0.08 167.06 288.80 286.98 0.82 5.65C 0.614 0.21 0008 | o008 2 060.99
18 307074 0.08 184.24 809.99 909.13 0.88 8.16C 0.644 0.22 0.008 0.008 3264.76
1 837461 0.08 20247 32222 32184 0.8 8.80C 0.664 0.2 0008 | 0008 3676.7
18 3 696.60 0.06 22179 340,54 340.60 0.04 1.61C 0.701 0.26 008 0.008 3018.04
1B | 40878 0.06 243.27 362.02 361.04 0.98 826 | 075 | o026 | 000 | o000 4270.80
20 4309.66 0.08 268.97 983.72 382.10 1.02 9.06C 0.76A 0.27 0018 0.007 4683.26
21 | 478300 0.0 286.08 10673 406.68 1.08 801C | o078t 027 | 0008 | ooof 6 080.71
22 5 189.46 0.08 3117 9112 430.00 112 10.85C | 0.4 0.2 0008 | 0008 5 600.64
23 | 662029 0.08 857.22 156,97 465.82 116 | ted€ | oset 030 | 000 | o008 5967.21
2 6 076.98 0.08 364.62 484.37 483,18 1.22 12.92C 0.004 0.92 0.008 0.008 6 441.26
26 8 86101 0.08 203.68 s18.41 £12.18 1.26 14.01C | o0.00h 0.39 0008 | o0.008 6 064.34
28 707409 0.06 42448 644.20 542.08 1.32 1831, | o000t 0.34 0008 | 0008 7498.20
27 7817.96 0.06 467.08 576.83 676.44 1.39 16.63C 1094 0.36 0.00% 0.008 8074.67
28 8 194.42 0.08 401.87 611.42 609,67 146 18.04C 1.074 0.7 0008 | o008 8 665.72
2 8 806.47 0.06 628,33 848.08 646.68 1.60 19.66C LA 0.39 0.008 0.008 9 83341
30 9453.16 0.08 587.19 888.94 €85.97 167 21.16C 1.16A 0.41 0008 | o008 10 019.040

A Exocess aasets are insufficient io allow both llu ufmclum of a surplus charge equal in amount to the desired sum needed to mainiain the torget surplus ratio and the
payment of tax al & rals of 35 pereent thereon, C ly, the t of surplus charge which can be extracted must be deduced mathematically, Since the amount
plus 36 percent thereof cannot exceed the sum of excess assets iloble, the rel. t equale the sum of exceas aasets divided by a factor of 1.35.
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B Because of the insufficiancy of excess assels, the ordering of priorities rules specified under the ninih of the general assumptions set out above mandates extracting oa
large a surplua charge as Is conslatent with paying taxes equal to 38 percent thereof. A subsidiory consequence of applying the priority rules in this manner is that there ia no divisible
surplus available for distribution as policyholder dividends.

c The ambunt of surplus charge which would otherwise be desired la increased by the amount by which the surplus charges actually extracted in the preceding year felt
short of the amount which was desired in that year.

D The amount of assets on hand as of the end of the last year the contract was assumed to remain in foroe exoteds the face amount of the death benefit, It might be
assumed that such an excess might be disposed of by dividing it into three parts: a compony share in the form of a surplus charge for the final year of the contract, an amount to
distribute as a shareholder dividend, and a termination dividend payable to the policyholder.
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Table 3-P. Participating contract: ascending interest rates.

year ansote ] investment groas needed excess desired aciual ax divisiblo assets
(beginning (ac?uul fncome incoms addition to assols surplus eurplus surplus (end of

of year) rate of required charge charge yaar)

{ntsrest) reserve

1 120.00 .08 7.20 127.20 12848 0.72 0.61 0.61 0.18 0.03 126.99

2 248.00 0601 14.8¢4 134.84 134.09 0.76 0.54 0.64 0,19 0.02 261,62
3 381.82 0802 2297 142.97 142,11 0.88 0.67 0.87 0.20 0.09 404.30

4 624.30 0803 31.62 161.62 160.66 0.87 0.60 0.60 0.2t 0.18 565.65

[ 676.68 0604 40.80 160.80 169.70 .10 0.64 064 0.22 0.24 716.89

8 836.89 0808 60.67 170.57 189.27 1.30 0.68 068 0.24 0.38 888.84
1 1 008.84 0608 60.85 180.05 17948 1.62 0.72 0.72 026 0.66 1 065.98
8 1 186.00 0807 71.00 101.99 160.19 1.80 0.78 0.76 0.27 0.77 1256.94
9 1 376.94 0808 83.72 203.72 20160 2.12 0.81 081 0.28 1.03 1 469.96
10 1579.36 0809 96.18 216.18 21370 248 0.86 0.86 0.30 1.93 1 673.80
1 1 793.90 0810 109.43 22043 226.62 291 0.91 091 0.92 1.68 1801.33
12 2 021.98 0811 123.50 243.60 240.12 8.38 0.96 086 0.84 2.08 214241
i3 2 268241 0812 138.46 268.48 264.52 384 1.02 1.02 0.38 2.66 2 397.05
14 2 5617.96 0818 164.36 274.35 209.80 4.66 108 1.08 0.88 3.09 2 668.83
16 278883 0814 171.28 201.23 288.08 8.28 1.14 114 0.40 8.71 2 965.95
18 8076.86 0818 189.17 309.17 308.13 6.04 121 1.21 042 441 3 260.20
17 3 900.2¢ 0616 208.23 928.23 321.84 8.89 129 120 046 5.16 968292
18 41702.02 0817 22847 848.47 34060 1.87 136 1.38 048 6.03 3924.88
19 404408 0618 A9.97 369.97 381.04 8.93 1.44 144 0.50 6.00 4287.38
20 4 407.98 0810 27282 89242 88270 10.12 1.68 163 0.84 8.05 4671.69
21 4 701.60 0620 207.08 417.08 406.68 11.40 1.62 1.62 0.67 8.21 5078.89
22 8 198.80 0821 32288 442.88 430,00 12.88 .72 172 0.80 10.63 551081
23 5 830.61 0822 350.22 470.22 466.82 14.40 182 1.82 0.84 11.04 6 968.25
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24 8 088.26 0828 370.80 400.30 483,18 16.16 1.89 1.03 068 13.64 6 463.93
25 867333 0824 410.18 630.18 812.18 18.03 2.08 2.08 0.712 15.26 6 987.63
28 7 087.63 0826 44207 662.97 642,88 20.00 211 217 0.76 17.18 7612.58
27 7 682.68 0826 47180 687.80 676.44 22.88 2.30 2.30 081 19.28 8 000.92
28 8 21092 .0827 81479 634.79 808.97 24.82 244 244 0.88 21.83 870279
29 8 82218 0828 564.07 674.07 648.88 2749 2.69 2.60 001 238.69 0 851.00
30 9 47190 0820 508.78 715.78 606.37 30.41 2.4 214 088 26.71 10 040.0t

Note: The amount of assets on hand as of the end of the last yeor the contract was asumed to remain in force exceeds the foce amount of the death benefit. It might be assumed

that such an esceas might be disposed of by dividing it into two parts: & company share in the form of a surplus charge for the final year of the act and @ terminat

payable (o the policyholder,

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

di

d.

d

year assels I{ invest- gross needsd excess desired actual lax share- pollcy- assels

(begin. (actual ment Income | addition assets surplus aurplus holder holder | (end of year}

ning of rate of {ncome to charge charge divid- divid-

year) intorest) required ends ands

reservs

1 110.76 08 7.10 126.94 126848 0.48 0.51 0.544 0.12 0.008 0.008 126.82
2 248,87 0601 1482 | 134.67 134.00 0.48 on® 0.364 0.18 0.008 0.008 261.26
) 381.01 0802 2204 142,69 142,18 0.68 0.92€ 0494 0.16 0.008 0.008 409.80
14 529.60 0803 2167 | 16192 | 16065 0.67 1.08¢ 0.60% 0.18 0.008 0.008 564.94
[ 674.69 0804 40.76 160.60 169.70 0.80 1.23¢ 0.60A 0.21 0.008 0.008 715.29
8 34,98 0808 6062 | 17027 | 18827 1.00 132€ 0144 0.2 0.008 0.008 886.24
7 100400 0808 80.50 | 18086 | 17043 1.22 1.90C 0.604 0.2 0.008 0.008 1.086.67
s 1186.82 0807 7196 | 19170 | 10018 1.61 116 1124 0.90 0,008 0.008 1.206.88
[ 1 876.69 0808 8370 | 20346 | 20160 1.86 0.88C 0.86 0.80 0.42 0.28 1460.38
10 1579.08 0809 08.47 | 21692 | 21310 222 0.88 0.86 080 084 048 167088
1 1793.68 0810 10041 | 22018 | 22862 2.64 0.81 0.01 0.92 0.86 0.58 190151
12 2021.08 0811 123.49 4824 240.12 a.12 0.98 0.98 0.34 1.09 0.78 2 142,90
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18 2 262.14 0812 188.44 268.10 264.62 3.67 1.02 1.02 0.8 1.37 0.92 2 907.08
1« 26517.88 0813 164.33 274.08 269.80 4.28 1.08 1.08 0.38 1.69 1.18 2 688.81
16 2 788.68 0814 171.22 200.07 288.08 409 1.14 L4 040 2.07 1.98 2866.93
18 3 075.68 0815 180.16 908.90 303.18 8.17 121 1.24 042 248 1.68 3 260.27
1?7 8 980.02 0816 208.21 327.06 321.94 8.62 1.29 1.29 0.46 2.03 1.856 3 682.90
18 8 70288 0647 228.40 348.20 340.80 160 1.38 1.96 048 848 2.30 3 924.86
19 4 044.61 0818 249.96 360.71 861.04 8.67 144 144 0.60 4.04 2689 4287.04
20 4 407.09 0819 272.80 302.66 382.70 9.85 1.68 1.68 0.64 4.87 3.1 4 871.87
21 479192 .0820 267.08 418.81 405.68 1113 1.82 1.62 0.67 5.38 3.68 5 078.87
22 6 198.62 0621 322.88 442,68 430.00 12.68 1.72 1.72 0.80 8.18 4.10 5 610.69
23 8 830.34 .0822 380.21 489.96 466.82 .4 182 1.82 0.64 7.08 4.67 6 868.23
u 8 087.08 0823 870.28 499.03 483.16 15.88 1.98 1.93 0.68 7.98 8.91 8 463.51
25 8 873.08 0624 410.16 52091 612.16 17.78 2.06 2.06 0.72 8.09 8.00 6 067.61
26 7 087.26 0626 442.96 862.10 842.88 19.82 217 2.7 0.78 10.13 8.78 7 612.68
27 789231 0826 47178 667.53 67644 22.00 230 2.30 0.8} 11.3% 7.69 8 090.50
28 8 210.08 0827 614.77 634.62 609.97 24.65 244 244 0.6 12.78 8.60 8 702.71
20 8 82248 .0628 664,06 673.80 646.68 2122 2.69 2.69 091 14.28 949 9 361.88
30 947169 0829 606.77 716.62 688.97 §0.18 2.4 2.74 0.96 18.87 10.68 10 039.987

A Exoees assels ore insuffieient to allow both the extraction of a surplus charge equal in amount to the detired aum needed to maintain the terget surplus ratio and the
paymaent of tax al a rate of 38 percent thereon. Consequently, the moximum amount of surplus charge which can be 1 muat be deduced math. ically. Since the amount
plus 35 percent thereof connot exoeed the sum of exceas assets available, the relevont amount equals the sum of excess assets divided by o foctor of 1.35.

B Because of the insufficiency of excess assets, the ordering of priorities rules specified under the ninth of the generol assumptions set out above mandates extracting as
lorge a surplus charge aa is consistent with paying taxes equal 10 35 pervens thereof. A subsidiary consequence of applying the priority rulesin this manner is that there is no divisible
surplus available for distribution as policyholder dividends.

c The amount of surplus chorge which would otherwise be desired is increased by the amount by which the surplus charges actually extracted in the preceding year fell
short of the omount which wos desired in that year.

D The amount of assets on hond os of the end of the last year the contract was assumed to remain in force exceeds the face amount of the death benefit. It might be
assumed that such an excess might be disposed of by dividing it into two parts: 6 compony share in the form of a surplus charge for the final year of the contract and a termination
dividend payable to the policyholder.
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Table 4-P.  Participating contract: descending interest rates.

year assots 1 investment gross needed excess desired aotual tax divisible Assets
(beginning (ao‘ul § d4diti asseta surplus surplus asurplus (end of
of year) mte of to charge charge yoar)
interest required
for the reserve
yeoar)
1 120.00 .08 720 127.20 126.48 072 0.1 0.61 0.18 0.03 128.99
2 2A6.90 0569 14.79 134.79 134.09 0.70 0.64 0.624 0.18 0.008 261.60
a 331.80 .0598 2282 142.82 142.11 0.71 D‘BDC 0.694 0.18 0.008 404.24
4 624.24 0697 31.30 151.30 160.66 0.6 0.66C 0484 0.17 0.008 566.37
b 876.37 0808 4026 160.25 160.70 0.55 0.82€ 0414 0.14 0.008 716.48
8 836.48 0595 4671 180.71 169.27 044 1.08¢ 0.994 0.1 0.008 85.08
7 1 006.08 0604 69.70 179.70 179.43 027 1.48C 0.204 0.07 0.008 1084.71
8 118471 0883 10.28 160.28 190.19 0.08 2040 0.044 0,02 0.008 1264.94
[ 187494 0692 8140 201.40 201.60 0.20° 281C 0.00F 0.00F 0.008 1 466.14C
10 1676.14 0891 93.16 213.18 213.70 ©0.s6” 3.66C 0.00F 0.00F 0.008 t 860,200
i 1789.20 0690 10867 226.67 226.62 w.on? 4.67€ 0.00% 0.00F 0,008 1 894.860
12 2014.88 0689 118.68 238.68 240.12 aA40? 6.63C 0.008 0.00" 0008 | 2185640
18 2269.64 0888 132.81 252,61 254.62 aon? 6.66C 0.00% 0.00" 0.008 2 386.067
u 2 506.05 0687 141.11 267.11 269,80 @sonl 1.68C 0.00F 0.00F 0.008 2653.160
16 277816 0588 162.61 282,81 286.08 @84nP 871C 0.00F 0.00f 0008 | 2095870
16 3056.67 0686 178.76 298.76 303.19 wan? 0.08C 0.00% 0.00F 0.00? 3234.43C
17 336443 0684 195,90 316.90 321.34 6400 2’ 0.008 0.00¢ 0.008 3 660,330
18 387033 0688 21398 333.08 340.60 (X7 12.60C 0.00% 0.007 0.008 3884319
19 400431 0582 233.08 353,06 361.04 0P 1407 0.00F 0.00F 0.00? 4 287.369
2 4957.96 0681 269.16 313,16 382.70 ©.600 16.60C 0,008 000 | 0008 | 461052
21 4780.82 0880 21487 994.87 406,68 m.snP 17.220 0.005 000 | 0008 | 5004800
22 5 124.80 0679 20878 41678 430.00 asend 18.94C 0.00F 0.00F 0.008 5 421.620
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23 6 64182 0678 32031 140,31 465.82 (16.6100 20.76¢ 0.00F 0.00F 0.008 5 861.93C
% 598108 0677 346.16 466.18 483.16 a1.98P 2260° 0.00F 000 | o000® | 6327.00?
26 8 447.00 0878 871.36 401.38 512.18 (20300 24.74C 0.00F 0.00" 0.008 8818449
28 8088.44 0878 308.98 518,98 842,88 s 28.01° 0.008 000 | 0008 | 7887400
27 7 46740 0574 428.06 548,06 576.44 @1.300 20.21C 0.00F 0.00F 0.008 7885457
28 8 006.45 0878 a8n 81801 509.97 s1280 Y 0.00% 000f | 000® | sasnie@
20 8 684.16 0872 40101 811.01 846.58 86.51m0 uuC 0.005 0.00" 0.008 9 075.17¢
30 9 198.17 067 626.04 846.04 686.37 “0390 36.98C 0.005 000 | 000® | el

A Exeesd assets ore insufficient 1o allow both the extraction of a surplus tharge squal in amount to the desired sum needed to maintain the larget surplus ratio and the
payment of lox at a rate of 36 percent thereon. Consequently, the maximum unwwu of surplue charge which can be ted must be deduced hematically. Since the ]
plus 36 percent shereof cannot exceed the sum of excess assels lable, the re equals the sum of excess assets divided by a factor of 1.38.

B Because of the insufficiency of excess assets, the ordering ofprion‘lh: risles Apecf[ld under the ninth of the general assumptions set out above mandates extracting as
large a surplua charge as is conslatent with paying tases equal to 35 percent thereof. A subaidi, q of applying the priorily rules in thia manner ie that there is no divisible
surplus ovatlable for distribution as policyholder dividends.

c The amount of surplus charge which would otherwise be desired is increased by the amount by which the surplus charges actually extracted in the preceding year fell
short of the amount which was desired in that year.

D G'ross incomne for the year falls short of the amount needed to cover the required addition to reserves by the sum specified in parentheses here.

E Beoause there were no excess assels for the year, no surplus charges were extracted,

F Because no surpius charges were extrocted, the company had no laxable income and thus no tax liability for the year.

[¢] Becaute gross income for the year was insufficient to cover the required addition to reserves, assets on hand ot the end of the year equalled the sumn of asseis on hond
ot the beginning of the yeor (i.e, the amount in Column B) plus gross income for the year fi.e., the amount in Column E), less the amount by which gross income was deficient (i.e.,
the amount in porentheses in Column 0).

H This figure is obviously lower than the face amount of the death benefit apecified under the contract. The nominal sum of the amounts extracted as surplus ¢horges
over the course of the yeors the contract wae d to have r ined in force is $3.02X. Even adding the nominal sum of surplus charges and the amount of assets on hand in
support of the reserve under the contract s of the end of the last yeor the contract was assumed to have remained in force only ylelds a total of $9,723.23X which is otill $276.77X
less than the face amount of the death benefit,
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TABLE 4-N. Nonparticipating contract: descending interest rates.

year asspts ly (aclual nveat. groes needed excess desired actunl tax share- policy: assels (and

(beglnning of rate of ment Income addition to snsels surplus | aurplus holder holder of year)

yoar) Interset incoma required charga charge divid- divid-
for the resorve ande ende
your) (divisible
surplus)

i 119.76 08 .19 126.94 126.48 048 0.61 0.4 0.12 0,008 0.008 126.62

2 24857 0699 411 134.62 134.00 043 0.11€ 0.324 0.1 0.007 0.008 26128

3 38098 0008 278 142,83 uz.11 0.42 0.96¢ 0.914 0.1 0.009 0.008 103.66

4 628.40 0607 31.26 161.00 160.86 0.36 1.26C 0.264 0.00 0.008 0.008 664.66

3 61431 0808 40.10 180.04 150.70 0.24 18C | o1sA | o008 0.008 0.008 444

6 834.19 0685 49.63 160.98 169.27 o1 2.15€ 0.084 0.08 0.008 0.008 88379
7 1 008.64 0604 59.61 170.96 179.49 0.01? 297¢ 0.008 000F | 0008 0.008 1063.080
s 1 18243 0508 70.14 189,80 190.19 0.30/? 3.69C 0.00% 000" | 0008 0.008 1252679
[ 181242 0692 8128 201.00 201.60 (0,600 4.34C 0.00F ooo” | o0.00? 0.008 1463.07C
10 187282 0691 92.06 21270 21810 (1000 5.10C 0.008 000F | 0008 0.00? 1684779
11 1784.62 0680 106.29 226.04 226.62 (1480 6.10C 0.00F 0.007 0.000 0.007 1 888.320
12 2 008.08 0689 118.28 238.03 240.12 2.on? 1.06¢ 0.005 0008 | o000l 0.008 2 124277
13 2 244.02 0688 131.96 261.70 264.62 2.62/0 8.08¢ 0.005 000 | 0008 0.008 2 373.169
T 2 492.90 0687 148.98 266,08 260.80 (8122 9.16° 000 | o00F | 0008 0.00? 2636.61
16 2768.28 0688 161.46 281.21 286.98 «@1p 10.30C 0.00% 000 | 0008 0.007 2011.967
18 303170 0685 112.36 297.10 803.18 ©0392 | 1si€ | 000F | o0of | o000 0.008 3203022
17 352277 0884 194.06 313.80 321.34 (1.600 1280C | 0.00F 000F | o008 0.008 3609.287
18 362008 0583 20167 331.92 340.80 0.28)0 14.06C | 0008 000 | o008 0.0 3831.927
12 8061.07 o682 220.05 $49.70 361.04 m.30P | 1680C | o000F 000F | 0008 0.008 4160680
20 428048 0881 249.22 368.97 210 | 1379? | 17asC | o000f 0.00f | 0008 0.008 4624020
21 4 84487 0680 269.30 389.14 406.68 ae.saP | 18.76C 0.00E 0.00° | 0.008 0.009 1897.627
2 s017.27 0879 200,60 10326 430.00 ase? | 2041 | o000f 000" | o000B 0.008 5 288.027
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23 540777 0678 312.67 192.92 46582 | @ss0D | 2220C | 0.00F 0.00F | 0008 0008 5 800,840
% 5 816.69 0877 935.62 46697 483.16 | @110P | 2u2C | o0f 000 | 0.008 0.007 6 124.45C
26 8 244.18 0576 950.66 ma 512,15 82700 | 28.27C 0.00F 000F | 0008 0.008 8 671,107
2 6 60085 0676 472 50447 54288 | @84nP | 20.44C | o0.00F 0.00F | 0.008 0.008 1097.160
2 715601 0674 41081 £30.66 67644 | «iomD | 30.74C | o000 | 000F | o008 0.008 7622840
28 784240 0673 4192 5767 80007 | 62302 | 8308 | 000f | o000ofF | o00B 0.008 8 028.219
20 8 147.96 0672 486.06 886.81 646.68 ©0.702 | 3677 0.00F 000F | o008 0.008 8 663.26G
30 8 673.00 0871 496.23 614.88 686.97 @0.592 | s.6 0.008 000F | o008 0.008 9 0p7.847

A Excess assets ore insufficient to allow both the extraction of a surplue charge equal in amount to the deired sum needed to maintain the target surplus rotio and the
payment of lax at @ rate of 35 percent thereon. Consequently, the maximum amount of surplus charge which can be 1 must be deduced mathematically. Since the t
plus 35 percent thereof connot exceed the sum of excess assels available, the rels t equals the sum of excess assets divided by o factor of 1.36.

B Because of the insufficiency of excess asseis, the ordering of privrities rules specified under the ninth of the general assumptions sel out above mandates extracting as
large a surplus charge as is consistent with paying taxes equal to 35 percent thereof. A subsidiary consequence of applying the priority rules in this manner is that no excess assels
are available for division between shareholder and policyholder dividends,

c Qross income for the yeor falls short of the amount needed to cover the required addition to reserves by the sum specified in parentheses here.

D The amount of surplus chorge which would otherwise be devired is incressed by the amount by which the surplus charges actually extracted in the preceding year fell
short of the omount which was desired in thai year.

Because there were no excess aasets for the yeor, no surplus charges were extracted,

F Because no surplus charges were exiracted, the company had no taxable income and thus no tax liability for the year,

a Because gross income for the year was insufficient to cover the required addition to reserves, assets on hand of the end of the year equalled the sum of cssets on hand
at the beginning of the year (i.c, the emount in Column B) plus gross income for the yeor (i.c., the amount in Column E), less the amount by which gross income wos deficient (i.e.,
the amount in parentheses in Column G),

H This figure is obviously lower than the face amount of the death benefit specified under the con . The inal sum of the extracted as surplue charges
over the course of the years the contract was assumed to hove remained in force is $1.49X, Even adding the nominal sum of surplus charges and the omount of assets on hand in
support of the reserve under the contract as of the end of the lasi year the was d to have r ined in force only yields a total of $9,099.33X which ia still $900.67X

less than the face amount of the death benefit,
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Table 5-P. Parlicgpatlng contract: oscillating interest rate ("frequency” effect).

year assels 1 invest- gross needed oxcess desired actual tax divisible aseets
(beginning (.c&:nl nent lncome addition sssoly surplus surplus surplus (end of
of year) rate of income to charge oharge year)
Interest required
for the reserve
yoar)

1 120.00 0875 8.10 128.10 126.48 1.62 0.51 0.61 0.18 003 126,99
2 24690 07 17.20 137.29 134.08 3.20 0.64 0.64 0.19 247 26162
3 38162 o7 26.71 14671 4211 460 0.67 0.67 0.20 3.89 404.30
] 624 30 0876 96.99 166.39 160.66 4T 0.60 0.60 0.21 393 666.66
5 676.56 08 40.63 160.63 159.70 0.83 084 06814 0.2t o0.008 716867
] 836.88 0626 4388 169.88 169.27 6.9mC on? 0.00F 0.00F 0.009 874.367
7 994.86 06 4972 169.72 17943 @7 1437 0.008 0.00F 0.008 1034.960
8 1 164.9 06 5112 17772 190.19 azan® 2180 000f | oo0of 0008 1189619
[} 1 31961 0626 69.28 180.28 201.60 (12.92C 3.000 0.00% 0.00F 0.008 1 376,677
10 1496.67 08 80.70 208.79 21370 s.enC 3850 000 | o.00F 0.008 1 882.480
1 1 702.46 0676 11492 234.02 226.62 8.40 4760 476 1.67 197 181373
12 1939.78 07 135.38 266.38 240.12 16.24 0.06 0.06 0.4 1904 206481
18 2 11481 07 162.24 272.24 264.62 17.72 1.02 1.02 0.36 18.34 2 310.36
u 2 430.95 0676 164.05 284.06 260.80 14.26 1.08 1.08 0.38 1279 2 681.23
16 2101.28 08 162,07 282.01 286.98 39nC 14 0.00% 0.00F 0.00¥ 2 860.307
18 2979.98 0626 166.42 278.42 309.13 28.70C 2950 0.00F 0.00F 0.00" 3100100
I 3220.10 06 16148 281.48 32184 (89.88)C 3640 0.00E 0.00f 0.008 3 950.680
18 3 470.68 06 173.63 203.69 340.60 «1.omC 5.00” 0.00E 0.00F 0.007 3697147
19 371714 0528 196,18 316.16 361,04 (45.80,C 844" 0.00F 0.00F 0.00% 3 866.40F
20 3 986.40 08 230.18 369.18 382.70 (23.62° 1017 0.00% 0.00F 0.008 4 202067
21 492208 0876 201.14 AL 406.68 8.00 0597 440t 1.67 0.007 461228
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2 173228 07 83126 518 430.00 21.28 6520 882 239 1206 5 049.05
23 5 169.06 Yot 381.83 8188 40882 28.01 142 182 084 23.66 5 606,69
x 5628.60 0876 370.80 149080 483.16 16,66 193 103 068 14.04 599177
25 8 1177 08 368.71 48871 512,16 26.44C 208 0.00% 000" 0.008 6 453,047
2 6573.04 0528 346.08 488.08 542,88 17.80C 1220 0.00% 0.00F 0.008 6 840.520
n 8060.92 08 H8.02 488.02 67644 (107.40C 8.620 0,005 000" 0.008 720092°
28 7 320.92 05 368.08 488.08 800.97 a23.0C .00 0.00% 0.00F 0.008 7 663,067
2 7683.06 0625 10336 523.98 £46.68 u23.22C 11.86° 0.00% 0.00F 0.008 7 963,197
0 8083.19 08 8400 604.00 686.87 80.30C 14.200 0.00% (Y4 0.00% 8 4700/

A Bm:amhmiuu/ﬁdaubdbwbolhMamo[aounzhuMw!hmnlbl&dabﬁ-umwkmmlhchqdaurplmmtionndliu
payment of tax at a rate of 35 percent thervon. Conssquently, the maximum amount of surplus charge which can be ext d must be deduced math ically. Since the amount
plu..wpamlm«ufcumcmdl}uwmofwmwcildh.lhcnhnntmlnmmhlh:wmofmunucudividcdbyulmofm&.

B Btmuuo[thoiuuﬂia‘mqofmnum.lhcuda-buolpﬁoritian«lu-pu:'ﬁdundcrtluninthoflhupwnlmumpdauuloulab«nmdamthxﬁn'u
lar‘aa'wrﬁudumuhaomhmwilhpqﬂn'hmq-db”mll)urmf. A subsidiary of applying the priority rules in this manner is that no excess assets
are cuilable for distridution to policyhoiders.

c - Orvuiumufarlhamr/ulhahoﬂofmmuulnuddbmﬂunquimdddo’a‘onkmbylhaumnpcdﬁdhpamllm-hr-.

D ﬂcnma-nlof.wplua:Aorpwhl'ehmuldo‘hawhckduhudllwwtlumunlbywhichmumlmdupmalbmddinmpm&ngm[-"
short of the amount which was desired in that year.

E Because there wers no excess assets for the yoar, no surplus chorges were extrocted.

F Beocause no surplus charges were extrocied, m.mmm,m”mhmwmu-mmmmgmmm.

G &mumahwm[wﬂumrmlmm&ubwmmubdddububm.uuhmhandcllhamdaflhymrquﬂd‘hc'umolmmhnd
ot the beginning of the year (i.a., the amount in Column B) plus groas income for the year (L2, the amount in Column E), less the amount by which gross income was deficient (ie.,
the amount in parentheses in Column G).

H numnnmku.ymmwmmqmmwwﬁdumm The inal sum of the d as surplus charges
over the course of the years the was d to have ined in fores is $1.49X. Buen adding the nominal sum of surpius charges and the amouni of assets on hand in
support of the reserve under the contract ae of the end of the lost year the wos d to have ined in {orce only yields a total of $9,009.30X which ie etill $900.67X

less than the focs amount of the death benefit,

TABLE §-N. Nonparticipating contract: oscillating interest rates: *frequency” effect).

yoar [YoTy l, {aciual lnvest- groms needed axcess desaired sctual tax share. policy- amate
(beginning of rate of mant income addition to asssts surplus surplus holder holder {ond of
year) intarest income required charge chargs dividends | dividends yoar)

for the reserve {(divisible

year) surplus)
1 118.76 0678 8.08 127.88 12648 1.88 0.61 0.5) 0.18 0.40 0.26 12699
2 U6.T4 L 17.27 187.02 1M.00 203 0.64 0.8 0.19 1.82 0.88 261.62
3 381.37 07 26.70 148.45 u“n 43U 057 0.57 0.20 214 143 404.50
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1 624.05 0876 96.37 16512 150.65 a1 0.60 060 021 2.20 146 666.66
5 876.90 ob2s 3646 166.20 169.70 W60 0.64 0.00% 0.00F 0.008 0.0 106.26C
8 828.00 0626 4387 163.12 169.27 ©.16°C 1.920 0.00% o.00F 0.008 o0.00P 863.227
7 982.07 06 49.16 168.00 179.43 1083C | 2042 0.00F .00 0.008 0008 1021.697
[ 1 141.84 05 81.07 176.82 190.19 1s.anC 2.800 0.008 .00 0.008 0.008 1 185.04C
9 150479 0626 68.60 188.26 201.60 0s36C | set? | o00of | 00of | oooP 0.000 1 369,04
10 1 479.60 06 88.78 208.63 213.70 ©617¢ 1.487 0.00F 0.00" 0.008 0.008 1563.307
1 168306 0676 113.61 233.96 226.62 6.84 8.970 5074 177 0.008 000 1794.82
12 101484 07 134.02 26317 240.12 18.66 1267 126 0.44 717 418 209827
13 2 168.02 07 160.02 210.67 264 52 16.18 1.02 1.02 0.98 8.88 591 220181
" 241166 0875 162.78 262,63 269.80 12.78 1.08 1.08 0.98 6.18 461 2 662.69
16 268244 .08 160.95 260.70 206,08 6.28C 114 0008 | 000" 0.008 0.007 2838.110
16 2 967.88 0626 165.20 275.04 303.13 (28.00C 2.36" 0.00F 0.00" 0.00P 0.007 3086.067
17 32048 .06 160.24 279.90 321.5¢ “1.860C | 3.64? 000% | o.00F 0.00? 0.007 3 929.707
18 3 443.46 06 172.17 20192 340.60 «4868C | s.007 0.008 00" 0.008 0.00" 3 666,949
i) 3688.60 0626 105.66 319.80 961.04 W€ | a4 000F | o0.00F 0.008 0.007 3832 600
20 306225 .06 297.14 368.80 382.10 «@68nC | 1010 000f | o.00F 0.008 0.008 1169.680
21 4289.33 0876 289.12 408.87 4065.68 3.10 9.507 2364 0.83 0.007 0.008 41567162
22 469197 .07 328.40 “s.18 430.00 18.16 .05 896 .19 3.64 243 6010.67
23 6 180.92 01 380.12 47887 465.82 23.08 1.82 182 064 12.36 LX) 5468.21
u 5 587.08 0676 a7.19 196.04 483.15 18.79 108 198 0.88 [X{} 41 5969.20
26 6 079.04 06 364.98 484.13 512.18 (28.02C 206 0.00% 0.00" 0.008 0.008 6 409.407
2 8620.16 0626 34278 482563 542.88 wo.anC | 4220 000f | o.00F 0.007 0.004 6701 687
27 6011.93 .08 346.67 466,92 57544 m0.12C | as2? 0.008 0.00 0.007 0.007 7 148.780
28 7266.69 06 983.93 483.08 60007 | (126.89C | s.96 ooof | o.00F 0.00% 0.00f 7502970
29 762272 0626 400,19 51904 6868 | 2660C | 16 b 000F | 00dF | o008 0.008 1496270
30 8016.02 .08 480,98 600.71 666.97 #4.68C | 14200 0.00F 0.00F 0.00% 0.00/ s 412.324
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A Eixcess asvety are insufficient to allow both the extraction of a surplus charge equol in amount o the desired sum needed to maintain the target surplus rotio and the

payment of tax at a rate of 35 percent thereon. Consequently, the mazimum amount of surplus charge which con be extracted must be deduced math ically, Since the
plus 35 percent thereof connot ed the sum of excess assets availoble, the relevant amount equals the sum of excess aasets divided by a faclor of 1.35.

n Decause of the insufliciency of excess assels, the ordering of priorities rules specified under the ninth of the general assumptions set out above mandates extracting as
large & surplua chorge as is consistent with paying taxes equal to 36 percent thereof, A subsidiory of applying the priority rutes in this manner is that no excess assets
are ilabl fnr divisi between sh hold ﬂﬂd' licyhold. dividend: .

c Gross income for the year falls short of the amount needed to cover the required addition to reserves by the sum specified in parentheses here,

D The amount of aurplus charge which would otherwise be desired ia increased by the amount by which the surplus charges actually extracted in the preceding year fell
short of the amoun! which was detired in thal year.

Because there were no excess asseta for the year, no surplus charges were extracted.
F Because no surplus charges were extracted, the company had no taxable income and thus no tax ligbility for the year.
a Because gross income for the year waa insufficient to cover the required addition to reserves, assets on hand at the end of the year equalled the sum of assets on hand

at the beginning of the year (i.e., the amount in Column B) plus gross income for ihe year (i.c., the amount in Column E), less the amount by which gross income was deficient (i.c.,
the amount in parentheses in Column Q).

u This figure is obviously lower than the face omount of the death benefit specified under the . The inel sum of the ted as surplus charges
over the course of the years the contract was assumed to hove remained in force is $1.49X. Even adding the nominal sum of surplus charges and the amount of assets on hand in
support of the reserve under the coniract as of the end of the lass year the was d to have r ined in force only yields a total of $9,099.33X which is atill $900.67X

leos than the face amount of the death benefil.

TABLE 8-P. Participating contract: oscillating interest rate ("wavelength" effect).

year assets I invest- gros nesded oxcess denived actual (ax divisible assols
{(baginning (uc!‘ul ment income addition nsoots surplus surplus surplus (end of
of year) rate of income to charge charge year)
interest required
for the reserve
yoar)
1 120.00 0.08 9.60 128.60 126.48 s.12 0.5¢ 051 0.18 248 126.99
2 246.99 0.00 2223 4228 134.09 8.l 0.64 064 0.19 741 261,62
3 381.62 0.08 84.36 154.85 142.11 12.24 0.67 0.67 0.20 1147 104.30
] 624.30 0.08 4194 181.9¢ 160.66 11.29 0.80 0.60 0.21 1048 656.66
3 676.56 0.08 40.63 160.63 159.70 0.83 0.84 0614 0.22 0.008 716.86
[} 836.86 0.04 9343 163.49 169.27 (15.80C on? 0.00F 0.00F 0.007 863.467
1 87346 0.03 20.20 149.20 17948 (30.29C 1480 0.00F 0.00F 0.008 072.420
8 100242 0.03 1271 162.77 180.19 (81.42C 2,190 0.008 0.00F 0.007 1087.177
9 1207.717 0.04 1831 168.31 201.60 33.20C 300 0.00% 0.00F a.00f 1222797
10 134279 0.08 80.67 200.67 21870 (1399 386" 0.008 0.00° 0.00" 141023¢
n 1 630.25 0.08 12242 24242 226.62 16.90 4.780 476 167 047 1641.51
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12 1 761.61 0.09 168.64 278.64 240.12 3842 0.66 0.98 0.84 8112 188260
13 2 002.69 / 0.08 180.23 300.23 264.62 671 102 1.02 0.8 44.93 2198.18
14 2268.13 0.08 180.66 200.65 269.80 30,85 1.08 1.08 038 20.90 2 400.01
16 262001 0.06 16174 27174 286.98 (.20 114 0.008 0.00F 0.00" 2 865.617
16 2788 61 0.04 11148 23148 803.13 71.87°C 2.369 0.00F 0.00F 0.007 2 826,907
1 2 946.30 0.03 88.99 208.39 32134 (112.96€ 3640 0.00F 000" 0.00" 2921.149
18 30414 0.03 9126 211.26 340.80 (120 36)C 6.00° 0.00% 0.00f 0.007 3 003.64C
0 3 12364 0.04 12406 244.06 961.04 (118,09 8440 0.008 0.00F o0.008 3 132.607
20 9262.60 0.08 196.18 316.16 38270 61.66C 1070 0.008 0.00F 0.00? 3 380.10¢
21 600,10 0.08 280,01 40001 405,68 6.60° 0.690 0.00F 0.00f 0008 3140
22 380444 0.00 350.60 470.60 430.00 140.60 napb .31 396 26.23 4216.76
23 493676 0.00 39022 510.22 466.82 64.40 182 1.82 064 51.94 4673.30
% 479339 0.08 28847 508.47 483.16 2082 1938 193 068 1. 6 168.47
26 527847 0.08 31871 436.71 612.16 16.44C 2.06 0.008 0.00F 0.0007 6 610.74C
28 5650.74 0.04 226.69 346.60 542,88 (197.20C 4220 0.008 oot 0.008 6 668.047
27 678804 0.03 17964 203.64 676.44 (281.80)C 8.627 0.00F 0.00" 0.007 5 670.887
28 5790.80 0.03 17400 204.00 609.97 1697 8.56" 0.00% 0.00F 0.008 b 667.917
20 671191 0.04 23112 36112 646.68 (206.46)C 11.652 0.00F 000" 0.007 6 713.677
30 583357 0.08 6001 47001 685.97 216.36C 120 0.005 0.00F 0.008 6 v6s.22'

A Excess asiels ore inaufficient to allow both the extraction of a surplus charge equal in amount to the desired sum needed to maintain the target aurplus ratio and the
payment of tax at a rate of 35 percent thereon. Consequently, the maximum amount of surplus charge which con be ted must be deduced mathematically. Since the ]
plus 36 percent thereof coninot exceed the sum of excess asses avoiladle, the relevant amount equals the aum of excess assets divided by a foctor of 1.35.

B Because of the insufficiency of excess assela, the ordering of priorities rules specified under the ninth of the general casumptions set out above mandales extracting as

large a surplus charge as is conaislent with paying iaxes equal to 35 percent thereof. A subsidiary consequence of applying the priority rules in thie manner is that no excess aseets
are available for distribution to policyholders,

o4 Gross incorne for the year falls short of the amount needed to cover the required addition to reierves by the sum specified in parentheses here,

n The amount of surplus charge which would otherwise be desired i increased by the amount by which the surplus chorges actuolly extracted in the preceding year [ell
short of the amount which was desired in that yeor.

; Because there were no exceas asaels for the year, no surplus charges were extrocted.

F Becaure no surplus charges were exiracied, the company hod no taxable income ond thus no tax lighility for the year.

[¢] Becouss gross income for the year was insufficient to cover the required addition to reserves, assels on hand ol the end of the yeor equalled the sum of asseis on hand
at the beginning of the year (i.e, the amount in Column B) plues gross incomsz for the yeor (i.c., the amount in Column E), less the amount by which gross income was deficient (i.c.,
the amount in parentheies in Column Q).
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H This figure is obviously lower than the face amount of the death benefit specified under the contract. Tha nominad sum of the amounts extrocied a3 surplus charges
over the course of the yaars the sontract was aseumed to hove remained in force is $1.49X. Even adding the nominal sum of surplus eharges and the amount of assels on hond in
mpponofﬁcmmundalluynhduo[lhcmdo/thhlynrﬂn was d o have ined in force only yields o total of $9,099.33X which is still $900.67X
less ihan the foce amount of the deoth benefit,

TABLE 8-N. Nonparticipating contract: oscillating interest rate ("wavelength® effect),

aspets (“l? inveat- groes needed excoss desired actual tax share- policy- amels
yoar | (ooginning of uad mant Incoms | sdditionto | asssts | surptus | eurplus holder holder (end of
yoar) rete of income required tharge charge dividends dividends year)
interest Teserve (divisible
for the surplus)
yoar)
1 119.78 08 0.68 129.33 128.43 205 0.61 0.61 018 1.0 0.88 126,99
2 2674 ) 221 141.06 184.09 767 0.84 0.64 .10 .28 2.88 261.62
] 881.87 09 .82 16407 1211 1196 0.87 0.67 020 (1] 448 404.80
4 624.08 .08 4103 161.67 150.66 n.oz 0.60 0.60 0.21 6.18 4.08 565.66
5 " 876.30 08 40.62 180.27 169.70 087 0.64 o4t 0.16 0.008 0.008 71667
[} 83542 o4 342 163.17 169.27 16.10¢ | o0.900 0005 | o000 0.008 0.008 86527140
7 97249 03 211 148.92 119.43 30860C | 1622 | o000f | o00" 0.008 0.008 271160
) 1090.90 03 213 162.48 19018 o1 | 2382 | o000fF | 000" 0.008 0.008 1085929
9 1206.67 o4 48.23 167,98 201.60 w862C | a.19? 000® | oo 0.008 0.008 1220269
10 1340.08 08 80.40 200.16 213.70 (1986° | wo4P 0005 | o0.00f 0.00% 0.008 1406.88
1t 1626.63 08 122,13 241.88 78.62 15.38 1080 406 198 621 347 168412
12 1783.87 L) 160.55 280.90 240.12 40.18 0.08 008 oM 2833 15.68 1006.20
18 2024.98 09 18228 902.00 204,62 4148 103 1.02 0.8 7168 18.44 2160.74
1 228049 08 182.44 502.19 269.80 2.3 108 1.08 0.8 18.56 1257 2 431.82
18 268137 08 16908 | z1288 28598 us.s¢ 4 0008 | 00of | o000 0.008 | 2601007
18 281106 o 11244 25219 308.18 @0o0C | 2362 | 000 | 000" 0.008 0008 | 285280
17 2972.30 0 89.17 208.93 221.84 Mm242f | sed? 0.008 0.00% 0.009 0.008 2 949.067
18 3063.30 03 92.06 211.81 340.60 019 | 500 | 000 | o000 0.008 0008 | sonc@
19 318182 o4 126.07 248.82 36104 a15229C | 84eD 0005 | o000 0.008 0.008 3 162670
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20 328242 08 198.95 318.70 982.10 ©8.00C 1912 0.00% 0.00F 0.008 0000 3 418 397
21 3 538.12 o8 262.66 402.40 405.68 0.28F 9600 0.00F 0.00F 0007 0.00” 2812407
22 apdz24 .08 5539.90 41086 480.00 43.856 1 l.SID 1.3 398 17.03 11.38 42063.80
23 4 379.66 00 39362 613.37 466.82 57.66 1.82 1.82 0.84 33.06 2204 471144
7] 483019 08 988.60 606.26 483.16 23.10 1.03 183 058 12.20 820 5 196.52
25 531827 08 18,08 43873 612.18 m.42€ | 208 000f | oodf | 0008 000" | 5661837
26 568168 04 227.26 347.01 64288 196.89C | 4220 0.00% 0.00F 0002 0.00" 5712970
27 683272 03 1174.08 204.73 57644 @01nC | a2l 000 | o000t 0008 0.00" 6 726.997
28 584874 03 176.40 206.16 609.97 314.82C | 808" 000 | o0oF 0.008 .00 6 707.920
20 5 827.07 04 233.08 352,83 848.58 203.76C | 11662 | o00of | o00f 0008 0.008 5 766.40¢
30 5 886.16 06 963.17 az92 686.37 21240C | 14207 | o000 | o000 0.008 0.00# 602687/
A Excess asaets are insufficient 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
payment of tox at a rate of 36 percent thereon. Consequenily, the maximum amount of surplus charge which can be ted must be deduced mathematically. Since the t

plus 35 percent thereof cannot exceed the sum of excess assels availoble, the relevant amount equals the sum of excess assete divided by a factor of 1.35.

B Decause of the insufficiency of exoess assete, the ordering of priorities rules epecified under the ninth of the general aasumptions set out above mandates extracling ox
large a surplue charge as is consistent with paying laxes equal to 35 percent thereof. A aubsidiary consequence of applying the priorily rules in this manner is that no excess assets
are available for division belween chareholder and policyholder dividends.

c Gross income [or the year falls short of the amount needed (o cover the required addition (o reserves by the sum specified in parenthescs here.

D The amount of surpius charge which would otherwise be desired is increased by the amount by which the surplus charges acitually extracted in ihe preceding year fell
short of the amount which was desired in that year.

E Because there were no excess assels for the year, no surplus charges were extracted.

F Because no surplue charges were extracied, the company had no taxable income and thus no tax liability for the year.

a Because groes income for the year was insuflicient to cover the required addition lo reserves, assets on hand at the end of the year equolled the sum of assets on hand

al the beginning of the year {i.¢., the amount in Column B} plus gross income for the yeor (i.e., the amount in Column E), less the amount by which gross income was deficient (i,
the amount in porentheses in Column G).

H This figure is cbuiously lower than the face amount of the deaih benefit specified under the contract, The inal sum of the ts extracted as surplus charges
over the course of the years the coniract woa assumed to hove remained in force is $1.49X. Even adding the nominal sum of surplus charges and the amount of cesets on hand in
support of the reterve under the contract as of the end of the last year the contract was cssumed (o have remained in force only yields o total of $9,099.33X which is otill $900.67X
leas than the face amount of the death benefit,




COLLATED RESULTS

. 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. Summary of selected results drawn from prior tables.

table total total aggregate total total total net gain
redundant surplus additions policy- share- distri- (losa) of -
premiums charges to required holder holder butions capil
Tessrvea dividends dividends
i
1-P 20.1 40.00 10 000.01 529.32 NA 528.32 40.01
I-N 12.6 40.00 10 000.01 208.53 31275 52128 40.01
2.p 20.1 31.64 10 000.01 0.15 NA 0.156 31.66
2N 126 19.87 10 000.01 0.00 0.00 0.00 19.98
3P 20.1 40.00 10 000.01 21747 NA 217.47 40.01
3N 125 40.00 10 000.01 88.72 125.57 21429 40.01
4-P 20.1 8.02 971739 0.03 NA 0.03 (279.59)
4N : 12,6 149 5812 0.00 0.00 0.00 {450.33)
5P 20.1 257 9231.05 105.84 Na 105.34 (143.240)
5N 126 25.71 9 193.51 34.37 51.88 85.92 (780.78)
6P 20.1 25.71 797126 246.98 NA 246.98 (2 003.03)
6-N 126 25.71 7 96020 $5.90 143.87 289.77 (2 014.09

A This aggregation equals the sum of additions to required resarves in years when an excess of assets
existed plus the full amounts of gross income in years when po relevant excess existed.

B This amount was puted by adding her the of inal total surplus charges plus
aggregate additions 1o required reserves that were funded by the in ion and then sub i
away the amount of the death benefit payable under the policy ($10,000). In any case where the sum of assets
on hand as of the end of the final ysar the contract is assumed to remain in foroe exceeds the face smount of
the banefit payabie under the contract, it is assumed that half of the excems is extracted as a final addition to
the insurer’s capital and surpius sccount and the other half is distributed as & ination dividend to the
policyholder.

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 redundaney factor included per
year in the premium charged for coverage. Thus, in effect, the inaccuracy of the
mode] implied by the Graetz prepayment analysis has been demonstrated in
every example supplied.

In the first pair of examples, identified as 1-P and 1-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., exactly 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 than 75% of the amount of surplus charges needed to maintain the target
ratio was extracted and a small amount of policyholder dividends were
distributed. 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 of participating contracts
also had a substantial amount of "excess” earnings remaining after 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 below 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 nonparticipating one.
Since the upswings of the actual interest rate (i.e., 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/5-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 of interest
oscillated uniformly between three percentage points above and three percentage
points below the 6% rate which had been assumed for pricing purposes. The
actual rate crossed the mean rate the same number of times (i.e., with the same
"frequency”) and at the 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) than in the 5-P/5-N pair of examples. Since the amount of
capital lost in the 6-P/6-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 for 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 subsequent year (a "down" year), the "actual” rate for that
subsequent year will be less than the mean rate for the entire life of the contract
by that same constant. Every time the cycle is on an upswing, the comparatively
high "actual” rate of interest as of the end of that year is obviously accounted
for by a comparatively larger amount of assets on hand as of the end of that
year. Some of those assets are distributed (to policyholders alone in the case of
a participating contract sold by a life insurance company that has no
shareholders and to both policyholders and shareholders in the case of the
equivalent of a participating contract sold by a life insurance company that does
have shareholders). Neither type of contract affords any mechanism under
which, once distributed, such assets can be recalled to offset a subsequent
shortfall in earnings that occurs on the downswing of the cycle. Consequently,
each upswing increases the aggregate amount of distributions over the total
span of years the contract remains in forece but downswings have no effect at all
on that total. Obviously, the sum of distributions under a particular contract
will be larger whenever upswings are either more frequent in number or larger
in size.

It is also clear that both upswings and downswings must be taken into
account in determining how much capital is either acquired or lost over the
entire span of years a contract remains in force. Capital is "acquired” as of the
end of a particular year when assets on hand at that time are retained 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 particular year when all assets on hand must
be treated as held in support of the required reserve under the contract 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 rate of interest, both
the frequency and the size of upswings and downswings affect the total amount
of capital ultimately acquired (lost) under a particular contract. Since, as noted,
once distributed as either policyholder or shareholder dividends, assets cannot
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 shrinkage 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.,
maximizing relative competitiveness vis a vis 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 tontract 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

188



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 analysis
which led to the incorrect conclusion that relevant tax burdens were identical
in time-value terms. By contrast, the present-value analysis 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
sharehclder dividends. No such obligation is incurred by a mutual company
when capital is acquired through the medium of premium redundancy. Thus,
despite the higher tax burden made clear under the foregoing analysis, 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) may 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 than 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 wkich 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
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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.'® After all, even “rational basis”
scrutiny (the least demanding equal-protection test) requires a showing that a
statutory 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 treatment of the divergent
capital scquisition techniques characteristic of the two forms of business
organization 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 superiority of
the participating contract over a nominally nonparticipating contract as a
vehicle for capital acquisition obviously does not justify injecting additional
discriminatory tax treatment into the Code. No other governmental interest
justifying discrimination against participating contracts has to date been
identified.

3 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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