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ABSTRACT 

This paper discusses alternatives open to an actuary in the writing of a 
variable annuity contract. The alternatives are discussed in the following 
five sections. 

1. Basic preliminary decisions are reviewed, including the relationships between 
variable and fixed benefits, premium arrangements, valuation periods, and 
means of expense assessment. 

2. Benefits prior to retirement are discussed, including the methods of describing 
ow~aership in separate accounts, possible nonforfeiture and policy loan bene- 
fits, investment election alternatives, and the opportunities and problems in 
supplemental benefits. 

3. Benefits after retirement involve questions on the appropriate expression of 
the annuity unit, the baffling problems of the assumed interest rate (for 
which the author suggests one solution which uses a participating and in- 
creasing fixed annuity unit), and certain settlement option provisions. 

4. Options on the nature and level of guarantees and how actual experience can 
be reflected under variable annuity contracts are then described. 

5. Some general accounting choices involving allocation of expenses and valua- 
tion of assets for separate accounts are described in the last section. 

INTRODUCTION 

The purpose of this paper is to survey the design alternatives in vari- 
able annuity contracts offered by insurance companies. Such an undertak- 
ing runs a risk of rapid obsolescence; the federal and state regulators are 
still in the process of creating their framework, and each month brings to 
the market place another actuary's idea of good variable annuity design. 
Five years from now the variable annuity business will not be so turbu- 
lent or so interesting. For this very reason this time of rapid evolvement 
may be the best one for this paper, since there is hope that a detailed 
description of current patterns will produce a better understanding among 
actuaries of this complex financial instrument and some fresh thinking 
about the kinds of benefits which will best serve our public. 

A secondary motivation for this paper is one actuary's frustration in 
finding relatively little written on hisJprofession's special domain within 

495' 



496 ALTERNATIVES IN VARIABLE AN'N'UITY BENEFIT DESIGN 

the variable annuity development, t In contrast, we are all aware of the 
vast outpouring of papers and opinions on the legal and marketing ques- 
tions. 

An at tempt  has been made to attain generality to the greatest degree 
possible between variable annuities for qualified pension plans--whether 
corporate, H.R. 10, or " tax sheltered" annuities--and nonqualified plans 
and between those based on individual contracts and group contracts. 

In many places in the paper observations are made about "most  com- 
mon"  and "prevailing" practices. These observations are not the result of 
any scientific or complete survey of company practices; they come rather 
from the author's experience in reading the existing literature on variable 
annuities and a number of companies' contracts. The many actuaries who 
have taken on a new-product design project and have "read everything 
they can get their hands on" will understand the character and limitations 
of this experience. Hopefully, discussants of this paper will produce a 
rounding-out of its prevailing practices aspect. 

PXEL~IN~mY DECISIONS 

Relation tofixed-doUar contract . - -Many purchasers of variable annuities 
will want to balance their equity benefits with benefits funded by fixed- 
dollar investments. Should these benefits be incorporated into one con- 
tract with the variable benefits or provided separately? The separate ap- 
proach is appealing, since it permits the use of existing fixed-dollar prod- 
ucts and since it clearly isolates the regulatory responsibility. This sep- 
arate approach, however, presents many  potential conflicts. If  sales com- 
pensation to the agent varies between the two contracts, an unfair de- 
mand is placed on the agent's objectivity. Assumptions as to interest and 
mortali ty underlying the initial payments under the two contracts are 
more likely to be in conflict than they would be under one contract which 
co-ordinates the two sets of assumptions. Such a conflict might create a 
difficult explanation to the annuitant of the apparent discrepancy. In any 
event, such a difference, even if understood, forces upon him an almost 
impossible economic decision. As a result, most "variable annuity" con- 
tracts that  have been offered are really "annui ty"  contracts with choices 
within as to allocation to a separate account (a "variable" accumulation or 

t Two important recent exceptions to this are Harry Walker's authoritative paper 
"Actuarial Aspects of State Regulation of Individual Variable Annuities" (TSA, XX, 
437) and Paul A. Campbell's comprehensive book The Variable Annuity, Its De~dop- 
menl, Its Environment, and Its Future (Hartford, Conn.: Connecticut General Life 
Insurance Company, 1969). An earlier text was coauthored by George Johnson and 
Donald S. Grubbs, The Variable Annuity (Indianapolis: The Research and Review 
Service of America, 1967). 
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annuity) and to the company's general account (a "fixed" accumulation 
or annuity). 

Premium ~exibility.--The variable annuity contract, like other purely 
accumulation-type contracts, does not require a rigid premium discipline. 
As a result, the adaptation of the grace period and reinstatement provi- 
sions, when required by states, is somewhat Procrustean, requiring a cut- 
ting and stretching of the contract to fit the statutory pattern. Further- 
more, many pension plans require broad flexibility in premium payments, 
with special nine- and ten-month premium modes within each year, with 
so-called stop-and-go provisions permitting temporary premium suspen- 
sion and with convenient rules for increasing or decreasing payments 
without issuing new or canceling old contracts. Complete flexibility leads 
to two difficulties. First, the conventional higher compensation to the 
agent in the first year than in renewal years is awkward when a series of 
precisely determined premiums is not defined. Second, the insurer needs to 
limit the amount of money that can come in on one set of guarantees, un- 
less those guarantees are so conservative as to permit a totally open-ended 
commitment to accept money--as is true with the typical mutual fund, 
which has virtually no performance guarantees. 

The usual and ingenious answer to the above problems is to write pre- 
mium provisions which appear on the contract schedule page to be quite 
similar to a conventional insurance contract. Other provisions then pro- 
vide almost total flexibility, such as (1) "receipt of an increased or de- 
creased premium shall constitute change in the premium stated on the 
schedule page" or (2) "this policy shall be reinstated upon payment of a 
premium." And the contract's "open end" is closed by specifying that the 
insurer need not accept in any year more than two times the first-year 
premium specified on the schedule page. When this method is used, first- 
year commissions are based on the schedule page premium, the sale is 
probably made on the basis of paying in the regular indicated amount, and 
in most cases the flexibility of the contract will never be utilized. 

Other possible solutions exist. If level sales compensation is paid, there 
is no clear mechanical reason why any premium needs to be defined. The 
variable annuity would be simply an "account" during the accumulation 
phase, and the open end of the guarantee could be closed by stating that 
the insurer could change the basis of any guarantees for amounts contrib- 
uted in excess of a certain aggregate amount. Of course, such an approach 
gives the contract no savings discipline, which may be a serious disadvan- 
tage to it from both the insurer's and the annuitant's viewpoints. 

Obviously, the grace period and reinstatement provisions must careful- 
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ly reflect the existence of any supplemental benefits entailing an insurance 
risk. 

Valuation period.--The time period for valuing the assets in a separate 
account is a management choice, at least for those pension contracts 
exempt from the Investment Company Act of 1940. Daily valuation of 
widely marketed common stocks is relatively simple and has appeal to 
contractholders, since they can pay whenever they wish with immediate 
investment of their funds. On the other hand, it may  produce more specu- 
lative interest in the account and works against payment discipline, con- 
trary to the intentions of those favoring a more structured system of pre- 
mium payments. Weekly, monthly, or even quarterly valuation would 
seem preferred for the perhaps much more difficult asset valuation proc- 
ess, when assets other than widely marketed common stocks are held in 
the account. 

Expense assessments.--There are three primary sources for assessing 
expenses against a variable annuity: (1) a percentage of premiums, (2) a 
constant expense assessment withdrawn from a premium or the contract's 
accumulation, and (3) a deduction from the separate account expressed as 
a percentage of the assets in the account. 

The percentage of premiums charge can be designed to cover only com- 
missions and sales expense, or it may provide also for the administrative 
costs of the contracts. Federal law limits the amount that can be charged 
for "sales" costs (and strong pressures presently exist to reduce this limit), 
and the term "sales" is stretched by some to include all other costs, in- 
cluding administrative. Additionally, any applicable state premium tax 
can be deducted as a percentage of premium. Some choice may  exist as to 
when proceeds are considered "premium" for tax purposes--upon initial 
receipt by the insurance company or upon application at retirement to 
purchase an annuity (see below). In any event, the insurer's premium ac- 
counting procedures must be adapted not only to the job of recording the 
state from which a premium is received but also to that of calculating im- 
mediately the applicable tax and deducting it from the premium. 

There is the same great appeal in using constant expense assessments 
under variable annuities as there is under other financial contracts. Con- 
stant expense assessments tend to be more accurately related to the ser- 
vices giving rise to expense. Regulation under the federal statutes may 
give one pause, however. If  expense constants are used, it may  be re- 
quired that  sales literature show illustrative results for an individual in- 
vesting the minimum amount under the company's underwriting rules. 
This may  explain in large part  why mutual funds have tended not to in- 
clude constants in their pricing structure and have relied on fairly high 
minimum requirements to prevent expense antiselection. 
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Under variable annuities, expense constants are easiest to express if 
they are deducted from premiums--such as a 50 cent charge per payment  
received or $10 per year deducted from the payment received on the con- 
tract  anniversary. If  they are withdrawn from the contract itself, accumu- 
lation units must be cancelled, with proper allocation of the canceled 
units between the fixed and variable portions of the contract. 

The percentage of the fund is the most significant assessment over the 
lifetime of a contract, since it is made each year and applies to the accu- 
mulation of all payments and all investment income credited. This per- 
centage charge is typically used for three purposes. One part  covers the  
investment expense incurred for selecting the separate account invest- 
ments. Another part  is the "risk premium" for the mortality, expense, 
and general contractual guarantees. The final segment is used for federal 
income taxes, if any, assessed directly against the investment earnings of 
the separate account. Several points may be of importance in choosing 
the amount of these percentages: 

1. The amount charged for the three functions need not relate directly to the 
functions, and hence the critical design element is the sum of the charges. It  
remains to be proved that many buyers will be able to (or should even be en- 
couraged to) distinguish between fund "investment" and "actuarial risk" 
charges. The division may be very important, however, if the charges enter into 
different phases of the federal income tax return of the company itself. 

2. These two charges represent the best source of either earnings for stock- 
holders or needed surplus accumulation. Very little margin exists in most "per- 
centage of premium" loadings. And even a small margin in the "percentage of 
funds" loading produces large returns because of its great leverage. 

3. The level of the risk premium should reflect the nature of the contract 
guarantees--the annuitant mortality table used, the extent to which the in- 
surance company can change the guarantees, and the level of the expense guar- 
antees. 

BEN~.~'IXS P~IOR TO ms~mE~Nx 

Definition of policykolder's values.--A policyholder's interest in a sep- 
arate account prior to his retirement can be stated either as (a) a cash ac- 
cumulation amount or (b) a number of retirement benefit units. The cash 
accumulation expression is by far the most usual one, since it is direct and 
simple and accommodates many  kinds of benefit design. I t  is expressed i n  
terms of ownership of a certain number of "accumulation units." On the 
other hand, the benefit unit expression works more simply for defined 
benefit pension plans, under which a defined number of dollars of retire- 
ment  income are purchased each year for an employee. His variable an- 
nuity benefit units are found by dividing the dollars of future benefit 
credited in each year by the value of an annuity unit at the time of such 
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credit .  This  annu i ty  uni t  reflects an assumed interest  ra te  (see below). 
Dur ing  his re t i rement  the dollar  amount  of each income pa yme n t  is found 
by  mul t ip ly ing  his benef i t  units  owned b y  the value  of the annu i ty  uni t  a t  
the t ime of each payment .  For  a defined benefit  plan this technique has 
the  impor t an t  advan tage  of not  requiring the awkward  conversion of fu- 
ture defined benefits to a present  dollar  value which can be placed in ac- 
cumulat ion  units.  

The  more common cash accumulat ion expression of a var iable  annu i ty  
cont rac t  depends on the accounting tedhnique of the "accumula t ion  un i t . "  
The  var iable  annu i ty  accumulat ion uni t  is normal ly  found b y  a fund ac- 
counting technique;  first, the  inves tment  earnings or losses for the period 
on the separa te  account are conver ted into a rate;  second, this rate  is 
reduced by  the appl icable  fund percentage charge; and, third,  the result  is 
used to accumulate  the uni t  a t  the end of the previous valuat ion  period 
forward to the  current  date.  9 

A pol icyholder  buys accumulat ion units  after  the percentage loading 
and any  premium tax have been removed from his payment .  The net  pay-  
men t  is then divided b y  the current  accumulat ion unit  value to determine 
the number  of units  bought.  His  accumulated policy value or "cash 
va lue"  a t  any  t ime consists then of the number  of units  previously pur-  
chased mul t ip l ied  b y  the then-current  value of the accumulat ion unit .  

(For  those contracts  including a surrender charge provision this calcula- 

t ion would produce a "gross"  cash value before imposit ion of the con- 

t r a c t ' s  surrender charge.) 

Mos t  var iable  annui ty  contracts  t ha t  include fixed benefits use a paral-  

lel approach for buying fixed-dollar accumulat ion units  within the corn- 

It is interesting to observe how this unit accounting technique differs from the tra- 
ditional mutual fund method of calculating a "net asset value." The net asset value is 
found by dividing the investment company total net assets at the end of any period by 
the number of shares outstanding at the end of that period. The "unit" has several 
dimensions of greater flexibility over the "net asset value." The unit method permits the 
writing of different types of contracts out of the same separate account, adapting the 
unit to the level of guarantees of the contract. Each contract type has its own unit. 
Thus one unit might be reduced by only an investment management charge since the 
underlying contract, issued to a large employer, includes no annuitant mortality guaran- 
tees and minimal expense guarantees; another unit might reflect a much larger fund 
charge reduction, since it is used for contracts with full annuitant mortality guarantees. 
Yet both units would reflect the investment experience of the same separate account. 
And funds arising from both series of contracts are pooled for greater diversification. 

A second advantage is that the unit method creates no difficulties if insurance com- 
pany surplus is carried in the separate account, since the method never requires com- 
plete allocation of all assets to the policyholders. Rather, it requires in each period a 
precise determination of the earnings rate on the entire separate account. 
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pany's  general account. The determination of the applicable investment 
rate varies. Most contracts guarantee that  the accumulation unit will 
grow at a guaranteed interest rate. Sometimes this is graded from a high 
rate in the early years to a lower rate after five or ten years. Dividends or 
experience-rating credits may be added by increasing the rate, adding 
accumulation units, or otherwise (see below). 

Nonforfeiture benefits.--The blending of insurance and securities terms 
is difficult, at  best. The compromise in defining cash surrender benefits is 
to include "nonforfeiture benefits" in the contract, which must satisfy 
state insurance statutes, and to include "redemption privileges" in the 
prospectus, which must  satisfy federal securities statutes. The usual pro- 
visions provide for (1) an automatic "paid-up" option (or "inactive 
account"), subject perhaps to minimum-size requirements, (2) an 
option to commence annuities immediately, sometimes subject to a mini- 
mum age requirement, and (3) a cash surrender option. The federal laws, 
if applicable, require a prompt payment of cash if that option is elected. 
Surrender charges make a great deal of sense and were widely used in the 
initial variable annuity contracts--usually at a level of 2 per cent if sur- 
render took place within the first two to five years. Contracts subject to 
the 1940 Investment Company Act may currently be severely restricted 
as to how this charge can be made, and as a result many contracts now 
being designed include no surrender charges. 

Policy loans.--Many of the first nonpension variable annuity contracts 
have included a policy or contract "loan" provision. Th!s seems one of the 
most misleading results of the insurance-securities terminology conflict. 
The usual variable annuity provision permits the policyholder to draw 
down an amount not exceeding the lesser of the current market  value of 
his account or the amount he has paid in. The latter limitation prevents 
taxation of his withdrawal. He can then reapply that  dollar amount at any 
time to repurchase new units at the accumulation unit value as of the time 
of repayment. He pays no percentage of premium charge at the time of re- 
payment. There is, however, an "interest" charge each year, with accrual 
from the date the "loan" is made, at a rate of 2½ or 3 per cent. Unpaid in- 
terest is added to the loan on each contract anniversary. 

I t  is obvious that this is no "loan" at all, not even in the somewhat 
strained sense that a conventional policy loan on a life insurance policy is 
called a loan. A perhaps clearer expression of the "loan provision" in a 
variable annuity contract would be to say that the contract "permits par- 
tial withdrawal with the right reserved to buy back accumulation units at 
a later time at a reduced repurchase sales charge." And, with this phrasing 
of the provision, it is hard to see why the policyholder buying back one 
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year later should pay twice the "reduced repurchase sales charge" that he 
would have paid at the end of six months, which is the net result of defin- 
ing the amount of the charge as an interest rate. A more logical approach 
might be to define the "reduced repurchase sales charges" as a certain per- 
centage, say, 2 per cent, of the amount reapplied. If there is concern lest a 
contract remain dormant for many years with no funds in it, a time period 
of one or two years for such reapplication might be specified. 

Some contracts convert the variable annuity loan into a conventional 
insurance policy loan by transferring an amount from the separate ac- 
count into the general account equal to any loan being made against the 
separate account. The interest rate charged then compensates for the in- 
terest rate credited to such accumulations. When the loan is repaid, 
money is transferred back to the separate account, buying new units at 
the unit value on the date of repayment. 

The statutes of a few states require a policy loan provision. Hopefully, 
this will not permanently impose on variable annuity contracts the bur- 
den of this unnecessarily complex and probably even misleading provi- 
sion. 

Investment elections.--There are many possible levels of flexibility that 
can be given the policyholder when the choice of whether his money is 
invested in the separate account or the general account is being made. At 
the most flexible extreme he could (1) place any elected percentage of each 
new payment  in either account, (2) transfer part  or all of his accumulated 
funds at any time from one account to the other, (3) make a choice at 
retirement as to the portion in guaranteed or fixed annuities, and (4) 
switch annuity reserves between accounts after his annuity income has 
begun. At the other extreme he might be limited to several permissible 
splits on payments into the accounts with no options thereafter to make 
any changes. Complete flexibility runs counter to the efforts to sell vari- 
able annuities as a retirement income medium rather than as a short- 
range investment or speculative savings medium. Careful retirement 
planning does, however, require some flexibility, and hence a good com- 
promise is to permit any allocation desired of new payments between the 
two accounts and one chance at retirement to make a switch of accumu- 
lated funds between accounts. I t  is hard to conceive of the need to permit 
changing after retirement--except in the case of a planned, phased-in 
switching from one account to the other in order to avoid commitment of 
all of a retiree's funds at one market  level. 

Supplemental benefits.--Any kind of supplemental benefit attached to 
a life insurance policy could conceivably be added to a variable annuity 
contract. Little has been done to date, but it is safe to predict that  a great 
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deal of exploration of such benefits will be carried out in the next few 
years. This paper will touch briefly on some possibilities in two such 
benefits--a waiver of premium upon disability benefit and a supplemental 
death benefit. 

Disability waiver of premium benefits present several unique problems 
when added to a variable annuity contract. First, the great degree of pre- 
mium flexibility required makes it difficult to define the benefit amount. 
A stated amount on the schedule page can be used, with an agreement 
premium in dollar amounts specified, or, alternatively, the benefit can be 
derived from the average of the payments into the contract for several 
years prior to disability. (This method must include some complicated 
rules for disability occurring in the early years after the contract's issue 
date.) The agreement premium for this latter average method could be 
expressed simply as a percentage of each payment into the contract itself. 

Second, the contract must define very carefully how waived premiums 
are credited to the contract, since the contract's accumulated value will 
vary, depending upon the precise valuation periods in which such pay- 
ments are credited. The sum of the monthly premiums waived during the 
disability probation period can be applied on a specified date after the re- 
ceipt of proof of disability and subsequent ones can be applied on the first 
business day of each month. Should the disabled annuitant be permitted 
to make additienal payments from his own funds while "waived" pre- 
miums are being added? There seems to be no reason against this, provid- 
ed the total of the waived and additional payments falls within the con- 
tract's guaranteed acceptance of payments limit. (A disabled annuitant 
will presumably be unable to antiselect at retirement by taking advantage 
of a liberal mortality table.) 

The supplemental death benefit in its most limited form is simply a re- 
turn of premiums benefit. The basic contract's death benefit might pay 
the accumulated value of the contract to the beneficiary at the owner's 
death. The accumulated value of the basic contract could be less than the 
premiums paid either because the investment income credits have not yet 
overtaken the percentage of premium loadings withdrawn or because of a 
decline in the value of the separate account. The supplemental benefit 
could fill in this difference. This is a small benefit, so a simple premium 
charge for it should be used. Yet it is di/ficult to find such a simple basis 
that is at all equitable. The method of charging a percentage of the pay- 
ments into the contract has been frequently used, although it does a very 
inadequate job of matching premium to risk, A somewhat more complex 
but much more equitable approach is to define a simple procedure for de- 
termining a risk amount each year, reflecting premiums paid and current 
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market Value of the accumulation, and then charging an age-related 
premium for this amount. 

An expanded supplemental death benefit added to a variable annuity 
contract may come close to providing the "life cycle" type of benefit that 
has received much consideration recently. The protection level for a pol- 
icyholder could be stated before policy issuance--with perhaps an under- 
writing commitment to increase automatically or optionally that level in 
proportion to the subsequent rise in the consumer price index--with a 
term premium for each period related to the excess of the stated protection 
level over the then accumulated value of the variable annuity contract. 
Great flexibility could be given in the amount being paid into the accumu- 
lation, along with any desired flexibility in investment options between 
the separate and general accounts. Protection and accumulation levels 
could be changed without issuing new policies. In many states such a con- 
tract would be deemed to be a "variable life insurance" contract, although 
in reality its components are simply a variable annuity and a related con- 
ventional term benefit fluctuating in amount according to the po]icyhold- 
er's needs and the investment results of his variable annuity. 

B E N E F I T S  A F T E R  RETIREM~ENT 

Annuity unil.--The typical accounting method for determining vari- 
able annuity benefits during the payout phase is the annuity unit. Change 
in the annuity unit for any period reflects the difference between the net 
credited rate i" and the assumed investment rate (AIR), i'. The annuity 
unit at the beginning of the period is multiplied by (1 + i")/(1 + i') 
to obtain the value at the end of the period. Ordinarily i" is the net invest- 
ment rate found by following a formula set out in the contract, reflecting 
(a) all investment income on a separate account, including realized and 
unrealized capital gains, and (b) any charges for investment management 
and business risks. I t  can also be defined for fixed annuities as a declared, 
current rate on the insurance company's general account, or a rate guaran- 
teed in the contract for a few years into the future, or even as the rate pro- 
duced if certain changes in an external index should occur--say, the con- 
sumer price index or a stock exchange index, with the insurance company 
in effect guaranteeing at least to meet the external index's result. The 
AIR is the rate used to determine the initial payment and the pattern of 
subsequent payments; a low AIR tends to produce an increasing schedule 
of payments, a high one a decreasing series. In the case of a plan with the 
benefit already defined, the AIR determines the "cost" to fund the bene- 
fit; thus the value of the future payments is determined not only by the 
benefit but  by the AIR. 
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Annuity benefits are determined by converting the initial benefit pay- 
able into a number of annuity units; this number Of units is then held 
constant into the future with payments determined by multiplying the 
number of units by the annuity unit value applicable to the day on which 
the payment is to be made. 

The actuary has several objectives in writing the formula for the annu- 
ity unit. First, a practical check-writing process requires the availability 
of a calculated annuity unit at least a few days in advance of the date to 
which it is applicable. Second, the formula should provide as much stabil- 
ity in the value as is compatible with the third objective, that of making 
the annuity payments responsive to the changing values of the underlying 
investments. 

Two methods for achieving the last two objectives have been used. 
The first is the averaging of the annuity units over a number of valuation 
periods for either several weeks or a month. This removes instability due 
to daily fluctuations in the values of the investments but does not obscure 
the longer-range shifts in investment values. The second is to make 
changes in the unit less often than each valuation period, limiting adjust- 
ment to once a quarter or once a year. This second method was adopted by 
CREF 3 with changes made once a year, reflecting the amounts of the 
underlying investment fund and the present value of future benefits 
calculated as of the end of the fund's fiscal period. The once-a-year meth- 
od has not been followed generally by companies that have recently an- 
nounced variable annuity contracts, apparently on the belief that an- 
nuitants do not particularly care about the budget stability inherent in 
the method. The administrative expense to the insurer in the every- 
month change may be somewhat greater, although, once a system is 
established for creating the new values, there seems to be little difficulty 
in changing the frequency from once a year to monthly or even to daily. 
As a result, under the most typical formulas now used, no effort what- 
soever is made to achieve stability, and thus the second objective is sacri- 
ficed entirely to the third--the value changes daily and depends on the 
portfolio value for just one day. 

Assumed investment rate (AIR).--The choice of an AIR poses one of the 

8 See R. M. Duncan, "A Retirement System Granting Unit Annuities and Investing 
in Equities" (TSA, IV, 317). A large part of Mr. Duncan's mathematics deals with the 
intricate adjustments required in the annual unit determination in order to reflect the 
interim experience since the last determination. In order to avoid these adjustments a 
company could transfer once a year one year's discounted monthly payments from the 
separate account to the general account. Level monthly payments would be made from 
the general account with the level redetermined at the beginning of each year in accord- 
ance with the separate account's experience. 
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most difficult design questions i n a variable annuity benefit. Several con- 
siderations must  be taken into account. 

1. Currently, single-premium immediate annuities on a fixed-dollar 
basis offer a high income per $1,000 applied. This is a result of the excep- 
tionally high interest rates at which the underlying reserves can now be 
invested, much higher than a company can'guarantee for purchases in the 
future. 

2. The rate of interest which a company can guarantee for purchases 
many years into the future must necessarily be very conservative. Thus 
there may  be pressure to guarantee a relatively low rate on the fixed an- 
nuity portion and to assume a higher rate on the variable annuity. 

3. Flexibility in the choice of the AIR is very desirable in plans offered 
to employers, since their financial commitment to the plan varies in in- 
verse proportion to the AIR. 

4. A very low AIR tends to produce an increasing series of payments, 
which might produce a kind of tontine for the survivors. 4 

5. I t  seems to the author highly desirable to have consistency between 
the variable and the fixed initial amounts, especially when the annuitant 
himself at retirement elects the portion of income to arise from the vari- 
able or fixed benefit. Distinctions between the investment philosophies of 
the two portfolios underlying the variable and fixed annuities might justi- 
fy differences in the initial payments but only to an extraordinarily so- 
phisticated buyer. 

6. Regulatory problems exist no matter  what choice is made. If  the 
AIR is low, the IRS may impose additional restrictions on integrated 
pension plans. If  it is high, questions may be raised by state insurance 
authorities, in spite of the clearly demonstrated inapplicability of maxi- 
mum valuation rates. ~ 

7. On tax-benefited plans the company may be able to guarantee and 
credit higher rates on the fixed annuity because of its tax advantage un- 
der the life insurance company tax formula. This may consequently per- 
mit  a higher AIR for the variable annuity. 

Many solutions have been offered in the design of an AIR. One common 
approach is to use an AIR of 3 or 3~ per cent for both the fixed and vari- 
able annuities, with a stipulation that  the company will pay a higher 

* This tontine effect is unduly exaggerated by hypothetical examples, particularly 
when the last thirty years' investment experience is used to illustrate bonanza incomes 
payable to 90-year-olds. This does not mean that money has been withhd d from annu- 
itants who died earlier, thus increasing their costs. It means only that the infinitesimal 
percentage surviving to become centenarians reaped the benefit of a remarkable period 
of economic growth in our country. 

5 See Walker, op. cir., p. 441. 
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fixed income at retirement if the then current single-premium rates would 
produce a higher rate. If  this provision is not available or is not used, ex- 
cess interest is allowed on the fixed portion during any certain period (on 
either a level- or declining-payment basis). 

An approach which may better accommodate the various considerations 
listed above would be the following. First, guarantee the same interest 
rate for fixed annuities as the AIR included in the variable, and guarantee 
the same mortali ty table. Second, stipulate that  a higher benefit will be 
paid under both if the mortality table in use at the time of retirement pro- 
duces a better return. Third, make the fixed annuity participating and 
increasing, with the annuity unit increasing each period to the extent the 
general account rate exceeds the guaranteed rate. Essentially, this ap- 
proac h would use the same accounting method for the fixed annuity unit 
as it would for the variable, substituting a declared current investment 
rate on the general account (but never less than the guaranteed rate) for 
the investment rate on the separate account described in the contract's 
formula. 

Besides complete consistency between the fixed annuity and the vari- 
able annuity, this approach makes the fixed annuity a much more effec- 
tive part  of the benefit design. For instance, at current interest rate levels, 
a rate on the general account of 4.5-5.0 per cent might be allowed, pro- 
ducing a 1.5 per cent excess over a guaranteed rate of 3.0 or 3.5 per cent. 
Some economists are calling 1-2 per cent the floor of inflation rates. 
A guaranteed annuity, which cannot decline but which will produce 
an income rising 1-2 per cent a year, if current interest rates hold, would 
then be a very attractive annuity design. 

Since it is purchased within the framework of concern about inflation 
and since the complexities of changing payments are already an inherent 
part  of the plan design, it would seem to be an excellent balance to the 
variable annuity. And at the 3-3½ per cent assumed level for fixed income 
investments the potential tontine effect would be minimized under normal 
historical investment conditions. (Even ff "normal" conditions do not 
exist today, it is difficult to draft financial contracts on the long-range as- 
sumption that current rates of yield will continue indefinitely.) 

The choice of an AIR for an immediate variable annuity does not in- 
volve all the problems that a deferred contract includes, but the few re- 
maining difficulties seem to be overcome by the participating fixed an- 
nuity solution described above. A projection of future payments, on the 
basis of the dividend scale or "declared rate" in effect at annuity pur- 
chase, would help in selling the reduced first payment  under the fixed 
annuity. 

Settlement options.--Most variable annuity contracts make available to 
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the annuitant or his beneficiary a number of optional annuity modes for 
any single-sum proceeds being placed into the payout phase. The standard 
options present no difficulty, such as the life annuity, certain and life, or 
joint and survivor. One special life form exists, peculiar to the variable an- 
nuity. Corresponding to the traditional cash refund annuity form is the 
variable annuity "unit refund" option. Under this form, the death benefit 
is expressed by a formula which in effect produces a value equal to the 
cash amount paid for the annuity less payments received, with all adjust- 
ed to the date of death to reflect the excess (or deficit) of the credited rate 
over the AIR. Or, more precisely, this death benefit, computed as of the 
date of death, is as follows: 

The dollar value of the number of annuity units equal to the excess, if any, of 
(a) over (b), where (a) is the total amount applied under the option divided by 
the annuity unit value at the annuity commencement date and (b) is the num- 
ber of annuity units represented by each installment multiplied by the number 
of installments made. 

One wonders if a compromise should not be made between the actuarial 
preciseness of this formula and an annuitant's ability to comprehend his 
benefit. Does not the much simpler cash refund annuity do an adequate 
job of meeting the rather naive objective of "guaranteeing at ]east your 
money back"? Or has the cash refund form been abandoned because of the 
actuarial difficulties in calculating the precise cost, since the dollar amount 
of future payments must be estimated? Surely the uncertainties in the 
selection of a proper mortality table for the valuation of all the annuity 
benefits are far greater and more significant in effect on price and reserves 
than the minor questions that might arise in applying the selected table to 
the costing of the additional cash refund death benefit. 

A second unusual feature of variable annuity design is the provision for 
options without life contingencies. Since the variable annuity's key struc- 
tural advantage over the mutual fund is its superior payout provision, it is 
important to offer in settlement options at least all the flexibility of the 
mutual fund's "withdrawal plans." Hence many variable annuities in- 
clude options for payments for a fixed amount or for a fixed period. Al- 
though the annuity unit method works very well for the payments over a 
fixed period, a fund accounting approach must be used to describe the 
fixed payment option. The amount initially paid in is accumulated month 
by month by the applicable investment factors--for either the separate 
or general account--and the fixed payments are deducted. Once the 
payment amount is selected, the remaining balance and the period over 
which payments can be made depend entirely on the investment results 
achieved. 
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NATURE OF GUARANTEES AND ADJUSTMENT 

FOR EXPERIENCE 

Mortality guarantee.--The feature that most clearly distinguishes the 
variable annuity from the mutual fund is the mortality guarantee. This 
feature is difficult to design because of the great potential risks to the in- 
surance company, the difficulty of finding an appropriate risk charge for 
an appropriate mortality table, and the uncertainty of the possible future 
regulatory attitude toward the mortality elements. 

With regard to this last point, the federal legislative and regulatory 
agencies have spent a great deal of time in the last few years looking into 
the proper levels for investment management charges and sales loadings 
for mutual funds (and, by direct transfer, variable annuities). The SEC 
has urged that investment management fees be regulated by turning over 
to the courts the question of whether the investment adviser is guilty of a 
"breach of fiduciary duty"  in setting his fee for service. Also, the SEC has 
recommended that the sales load be subject to further statutory limita- 
tion. The mortality guarantee, with its related risk charge, has far greater 
impact on the purchaser than do either of these charges. I t  can surely be 
expected that actuaries will be called upon to give-a detailed defense of 
the financial structure of the mortality feature, and this, unfortunately, 
will be done before people much more familiar with investments than with 
life contingencies. 

The mortality guarantee structure breaks into two parts--the table 
guaranteed and the risk premium charged for that guarantee (which is a 
probably indistinguishable part of the over-all contract risk premium). 
If a very conservative table is used, the risk premium could be held very 
low. This, however, would place most of the cost of the guarantee on those 
who at retirement use the guarantee (by electing a retirement annuity 
form with a life contingency) and would assess no cost against those who 
elect cash or another nonlife contingency option--yet the latter have had 
a benefit from the guarantee, in that, had the guarantee turned out to be 
extremely valuable, they would have used it. Thus a balance is needed 
between the margins in the table itself and the charge made against all 
contracts for the optional right to use the table in the future. 

The terms of the guarantee itself must be carefully defined. The pre- 
vailing pattern is an unlimited guarantee for an individual life as to when 
he applies his funds, although a limitation does usually exist on how much 
he can build up in funds. He may be allowed to increase his annual pay- 
ments into the contract, but, if he goes over "twice the first year's pay- 
ment, the company must give its consent. Some group contracts limit the 
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application of the guarantee to funds contributed in the first three or five 
years, or, in any event, to participants entering the contract in the first 
few years. The extent of this guarantee should certainly be reflected in the 
level of the risk charge. 

The expression of the guarantee itself allows a good deal of flexibility. 
The most common current expression is a projection of the a-1949 Table, 
with ages set forward or back, depending on the band of calendar years in 
which the annuitant was born. Greater conservatism can be introduced by 
narrowing the bands, thus effectively accelerating the assumed mortality 
improvement. Obviously, an overconservative table would be uncom- 
petitive unless matched with a much reduced risk charge. An overliberal 
table would produce high payments but would have to be matched by a 
very high risk charge, and this could be misleading. 8 

Expense guarantee.--The percentage of premium charge, the constant 
expense charge, and investment management fee deduction are usually 
guaranteed for the llfe of the contract. The premium tax assessment 
should adjust to reflect the tax rate effective at the time the taxable event 
occurs. Group contracts sometimes limit the expense guarantee to fewer 
years. Part  of the contract risk premium is assessed to back up the ex- 
pense guarantee. 

The ultimate expense level of the variable annuity business is not yet 
well known. Almost all companies, including those organized in the 1950's, 
have experienced rapid recent growth and have not yet reached a level at 
which reliable functional cost analysis can be carried out. The ultimate 
regulat0ty framework is just beginning to emerge. From what we can now 
see, the potential hazards of this business are much greater than the life 
insurance business--with complete dual regulation at the state and federal 
levels and with complexities of independent board of directors and separate 
voting rights, not to mention dual licensing and regulation of our agents. 
Will the trended per policy costs that we have used in our life insurance 
premium rate making bear any relationship to variable annuity costs? 
Will additional funds out of the narrow percentage of premium loading be 
necessary to support our field organization in the sale of this complex 
product? Can the costs of supervision and record keeping of the "principal 
underwriter" be absorbed within our usual margins? M a n y  companies 
have been forced for the first time to carry out a CPA audit duplicating in 
large part  the state insurance department examination in order to satisfy 

t S'6e D. D. Cody, in a discussion of Walker (op. dr., p. 463). Mr. Cody makes the 
point that an overliberal table could be misleading and summarizes that "in the deferred 
variable annuity there is no sUbstitute for a precisely appropriate mortality table with 
realistic projections for mortality improvement built in." 
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SEC prospectus requirements. Can the volume of variable annuity busi- 
ness be high enough to carry this charge? And can it carry all the extra 
legal and actuarial talent required for this product? Experience in the in- 
vestment business can give us some hint of what we will encounter. 

In any event, adequate margins and risk charges are needed to ensure 
that the variable annuity business can eventually support itself, without 
too great a reliance on the mortality risk premium. One significant and 
sobering test is to run asset share projections on the assumption that the 
entire mortality risk premium (or a large part of the over-all contract risk 
charge) is offset by mortality losses. 

Risk premlum.--The chief source of margins to the insurance company 
in the variable annuity, is the risk premium. This premium is typically 
expressed as a percentage ranging from 0.25 to 1.25 per cent of the con- 
tractholders' share of the separate account. It is a "premium" charged by 
the insurance company for undertaking the following risks: (a) the risk 
that the mortality table may overstate the actual mortality rates experi- 
enced by the class of variable annuitants, resulting in more payments than 
anticipated; (b) the risk that the expense margins specified by the contract 
may understate the actual expenses; and (c) the broad general business 
risk that the variable annuity business generated may not be adequate to 
repay the capital initially invested in entering it or that the contracts may 
produce an unforeseen liability for the issuing company. 

Perhaps it is possible to quantify these three risks. The mortality table 
can be tested against various more rapid increases in mortality. The re- 
sults of this can be questioned by some, since there are predictions that we 
may be close to some significant breakthrough in gerontology7 as well as 
against the primary death causes for our normal life span--heart disease 
and cancer. Under this view it is very dangerous to predict the future pat- 
tern of change in mortality rates for people over 65 on the basis of histori- 
cal changes. And the potential need for reserve strengthening might go 
very far indeed beyond the margins provided by the risk premium. 

The future pat tern of insurance company expenses is equally uncertain,  

with the vast  promise of the computer offsetting the equally vast  capacity 

of labor costs to rise. And all the regulatory uncertainties peculiar to the 

variable annui ty ,  cited above, give extra reason for caution. And, of 

7 See Robert W. Prehoda, "Our Children May Live To Be 200 Years Old," in the 
Futurist (III, No. I, 4). Mr. Prehoda's summary of current research in gerontology and 
his conclusion that breakthroughs will come in five to ten years, may seem unduly 
optimistic, but they should give pause to actuaries who must confidently put into con- 
tracts rate commitments based on the assumption that the life expectancies for 65-year- 
olds in 2001 will be a certain number of years. 
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course, the general business risk of entering the variable annuity business 
is extremely hard to quantify. 

As a result of such difficulties, a great deal of business judgment must  
be involved in establishing the risk premium and a great diversity can be 
expected in different companies, even when other contract provisions are 
similar. Other aspects of the insurer's business will be reflected. I t  would 
seem appropriate for a company that sold only variable annuities to have 
a much higher risk charge than a company with a broad portfolio of other 
risks--including life insurance risks that  would substantially benefit from 
what might be called a gerontological "disaster" for the annuity business. 

One additional question exists now that  hopefully will be resolved in 
the next few years. The precise basis on which the risk premium will enter 
the life insurance federal income tax formula is not known. And risk pre- 
miums taken into income now, when the future is not clearly seen, may 
be largely paid oflt in taxes in spite of substantial potential need for later 
reserve strenghening. Furthermore, if such premiums turn out to be heavi- 
ly burdened with federal income tax, it will tip the balance sharply toward 
the use of very low risk charges and extremely conservative mortali ty 
tables. This would unfortunately weaken one of the most important and 
distinguishing features of the variable annuity principle. 

The risk premium, although intended as a margin for "risks," is the 
only available source to pay the after-retirement expense of administering 
variable annuity payouts. The potential hazards of future mortali ty losses 
diminish as the annuitant ages and moves into the payout phase. The 
corresponding reduction that  might then be made in the risk premium 
can be used instead to cover such expenses. 

Returns to contractholders of experience margins.--The variable annuity 
contract presents some particularly difficult problems in designing the 
provisions for returning margins to contractholders, either as dividends, 
excess interest credits, or advance experience credits. These difficulties 
arise primarily out of the following: 

1. Many states require mutual companies to provide traditional annual 
dividends with a full set of dividend options. This poses special problems for a 
variable annuity contract with no fixed annuity provisions, since such dividends 
must arise out of expense charges or risk premiums. It  is ironic that a contract 
which credits the full investment return to the policyholder immediately, and is 
therefore probably as "participating" as any contract offered by a mutual com- 
pany, is burdened by letter-of-the-law compliance to create a further artificial 
dividend quantity out of margins that should probably be nonparticipating. 

2. The usual variable annuity contract includes both fixed and variable ac- 
cumulations and fixed and variable annuities and hence can require four differ- 
ent financial expressions for return of margins. 
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3. The mortality guarantees on the variable segments of a variable annuity 
contract are more far reaching and potentially dangerous than traditional insur- 
ance company guarantees. The judgment as to an appropriate surplus level is 
made much more difficult. 

The  p r imary  source of re turn margins  is the excess interest  earned on 
fixed accumulat ions and annuities.  M a n y  contracts  now offered use this  
as the sole source of dividends prior to re t i rement  or excess interest  credits  
after  ret i rement .  Other  possible bu t  improbable  sources are refunds of 
port ions of the risk premiums charged for mor t a l i t y  and expense guaran-  
tees and experience margins  arising from mor t a l i t y  higher than  expected 

or expenses less than a s s u m e d - - t h e  charges assessed m a y  be more than 
adequate  or the losses on lapsing policies less than expected. All such 

sources are extremely dif~cult to analyze,  and all present  grea t  difficulties 
in working out  a desirable surplus dis t r ibut ion plan. 

The  design al ternat ives  for the excess interest ,  and possibly the other  
sources, include the following: 

I. Annual d i ~ e r ~ . - - T h e  traditional annual dividend, with the various 
dividend options, can be used and is probably the best choice if returns in addi- 
tion to excess interest are to be made. 

2. Additional units.--Additional accumulation or annuity units can be credit- 
ed, without disturbing the basic contractual method for determining unit values. 
This wou}d apply only to the fixed annuity portion. During the accumulation 
phase a number of additional accumulation units could be credited each year 
(or, in some contracts, are even guaranteed for a short period of years to be 
credited at  a rate higher than the long-term guarantee). During the annuity 
phase, an extra number of units could be granted on the annuity commence- 
ment date to run for the annuitant's (and his joint annultant's, if any) lifetime, 
during only the certain period under an n-years certain and life contract, or for 
only a fixed number of years. This method produces level income payments and 
reflects the insurer's judgment o. c investment conditions at the time of the an- 
nuitant 's retirement. 

3. Increased unit vaMes.--A third method is to increase unit values, both ac- 
cumulation and annuity, to reflect each year's investment experience as it de- 
velops. This method is a very simple way to return excess interest earnings on 
the fixed-dollar contract portions but usually not an equitable way to distribute 
other sources of earnings. In combination with this approach, it would be con- 
sistent to specify contractually maximum expense charges and risk premiums, 
with the only actual charges needed in each year deducted from the contract. 

The  greatest  problem with methods  2 and 3 is tha t  s ta te  policy-form 
examiners will find no dividend paragraphs  in the cont rac t  and will ques- 
t ion whether  a mutua l  company  has complied with tha t  s ta te ' s  insurance 
statutes .  Method  3 seems to be the clearest  and simplest  way  to wri te  the  
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provision, keeping a strict parallelism between the fixed and variable 
segments of the contract. 

GENERAL ACCOUNTING QUESTIONS 

General approach.--Although it may not seem necessary to have all the 
details of accounting arrangements established before designing a variable 
annuity contract, it is helpful to have a clear concept of what the separate 
account is to be. And this concept is an elusive one. 

From a narrow, state insurance department, financial bookkeeping 
viewpoint, the "separate account" is a reporting form separate from the 
"general account" reporting form. This limited "theory" along with the 
instructions sent by the state departments offers little help in answering 
all kinds of questions about what items to show in each of the two blanks. 
As a result, there is no consistency whatsoever in the way companies re- 
port to the insurance departments. For example, some blanks show only 
one entry in Exhibit 5 for investment expenses; others have a full array of 
insurance and investment expense allocations. 

From another viewpoint, the investment one, the separate account is 
simply an accounting method for segregating assets for a particular class 
of business in order to facilitate allocation of investment income back to 
that  class. Under this view the purposes of the account would not include 
any accounting for the insurance company's managerial function. The 
SEC usually takes this view, since it is fairly close to the accounting 
concepts used for mutual funds. 

A third view of the separate account is that it is an entirely distinct 
business enterprise or "profit center" and that its financial reports should 
detail all the operating income and expenses of that entity. This third 
view may  produce better management information and direction and 
control for the enterprise, but the resulting combination of accounting 
objectives makes much more difficult the financial reporting to contract- 
holders and to regulatory officials. 

The following considerations may be helpful in determining the appro- 
priate concept for the kinds of variable annuity contracts a company plans 
of offer: 

1. If both fixed and variable provisions are included in one contract, is it pos- 
sible or desirable to split the contract for general expense allocation purposes? 
If the contract offers any investment flexibility between the two accounts, can 
expenses be allocated to the two accounts in a reasonable way? Should different 
surp]us objectives exist for each segment of the contract? In short, can the ac- 
counting for the company's managerial function be split between the two? 

2. Considering only the separate account, is it appropriate to distinguish dif- 
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ferent income and expense sources and report part as separate account opera- 
tions and part as general account operations? For instance, only investment 
management fees and expenses might be treated as separate account items, while 
all percentage of premium loadings along with expenses, commissions, and taxes 
would be carried through the general acizount. 

3. How should surplus funds arising from separate account business be in- 
vested? What are the federal income tax consequences of investing surplus as 
part of the separate account? or general account? s 

4. What accounting methods will permit the clearest and most easily under- 
stood communication of the results obtained for the class of contracts to con- 
tractholders and to regulatory officials? 

The resulting alternatives in accounting can be ranged on the following 
spectrum, from (1) the strict investment  account theory to (4) the dis- 
tinct,  separate business enterprise: 

1. Investment account theory.--Only assets and investment income are carried 
through the separate account. At the end of any period all the assets are alloca- 
ble to contractholders, and there is no surplus. All expense charges, tax assess- 
ments, investment management fees, and risk premiums are kept in the general 
account or transferred to it, and all expense items are charged against the general 
account. Thus the financial reports reflecting the insurance company's mana- 
gerial function are carried entirely in the general account; the results in the 
separate account affect only contractholders. The prospectus or other financial 
report of the separate account details only asset change and investment income 
items. Surplus on both segments of the variable annuity contract is carried as 
part of the general account surplus. 

2. Risk premium surplus invested in separate account.--All asset items, as is 
true in method (1), are carried in the separate account, plus any surplus arising 
from the excess of risk premiums over mortality losses. All other items are treat- 
ed as those in method (1). The theory that surplus should grow with the sep- 
arate account unit values might lead to this method. 

"The argument has been made that, since surplus is primarily needed to offset pos- 
sible future mortality losses, surplus should be carried in the separate account so that 
its growth can match the unit value's growth. This argument seems questionable on 
several counts. The surplus is needed for many purposes other than possible mortality 
losses; for example, one major need is to offset risks to the general account policyholders 
for the initial entry into the variable annuity business. Second, some federal tax is as- 
sessed on the surplus earnings wherever they are invested, so that an extremely precise 
matching of surplus accumulation to the tax-benefited unit income growth is impossible. 
And, finally, most companies entering the variable annuity business expect the line to 
be in a negative surplus position for a number of years, with recoveries hoped for in later 
years. It is hard to see, under these conditions, much direct parallelism between the re- 
suiting surplus levels and one specific risk element in the contract. 

See Mr. Walker's paper (op. cir.) and discussions thereon. Mr. Walker argues that 
state laws should not prohibit the carrying of surplus in separate accounts. Several of his 
discussants attempt to demonstrate the positive need for such an arrangement. 
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3. Risk premium and investment management fee surplus invested in separate 
account.--A widely adopted variant to method (2) is to add into the separate 
account the investment management fee less expenses. 

4. Separate enterprise theory.--All operating income and contra expenses are 
reported through the separate account, along with assets and investment in- 
come. Early drains on surplus from excess start-up expenses and early-year high 
costs are funded by transferring general account surplus into the separate ac- 
count. This approach would seem appropriate only for types of variable an- 
nuity business which can be validly isolated from the balance of the insurer's 
operations. 

Premium taxes.--A survey of company practices in charging for and 
paying state premium taxes leads to the conclusion that  the statutory 
definition of variable annuity "premium" is very unclear. Some charge 
and pay the tax at the time a contribution is received; others upon the 
annuity commencement date on the amount of th e purchase price for the 
annuity; still others pay the tax only on the sales loadings deducted from 
contributions upon receipt (and presumably on the balance of the pur- 
chase price upon the annuity commencement date). I t  would seem ex- 
pedient to provide great flexibility in the contract provisions for assessing 
the tax so that the insurance company could administratively seek out 
the most liberal interpretation of "premium" in each state. 

Several other premium tax questions need to be faced. The contract 
should provide for tax assessments based on the tax law in effect at the 
time the taxable event occurs--whether it be receipt of a payment or ap- 
plication of proceeds to buy an annuity. Also, some difficult questions 
regarding retaliatory taxes must be answered, if the insurer's state of 
domicile taxes variable annuity premiums. Should a uniform tax appli- 
cable to all contracts wherever written be used, as is the usual practice 
with individual insurance? Or must  each state's tax rate be used if the 
annuity contract is to be competitive? This may have a strong bearing on 
whether a mutual fund or a variable annuity should be marketed, especial- 
ly in markets other than pensions. 

S ~ A R Y  

The future of the variable annuity principle is still unclear. I t  would 
appear to have a firm and certain place in pension plans, and one can con- 
fidently predict that few pension plans in the late 1970's will fail to have 
some variable annuity feature, whether it be only for accumulating em- 
ployer funds, an option at retirement for employees, or a comprehensive, 
completely integrated funding over an employee's lifetime of his pension 
benefit. 
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One predicts with much less confidence the future of the nonpension 
variable annuity. Will it be a complicated, interesting museum piece of the 
insurance industry, designed by an actuarial Rube Goldberg? Or will it 
gain an equal footing with the mutual fund and even supplant it because 
of the much greater capability of the annuity in distributing assets and 
investment income? 

I t  is the author's view that strenuous efforts should be made to purge 
variable annuity contracts of unnecessary complications, particularly in 
those aspects which must be communicated to the public. The design fea- 
tures herein discussed may well have an important influence on the vari- 
able annuity's ultimate place in providing personal financial security. 





DISCUSSION OF PRECEDING PAPER 

JAMES L. CLARE: 

I would like to comment on the following claim of Mr. Biggs: "The 
future of the variable annuity principle is still unclear. I t  would appear to 
have a firm and certain place in pension plans." 

In pension arrangements for individuals, the variable annuity principle 
does indeed open the door to a considerably greater measure of investment 
freedom, and there will be times when such greater investment freedom 
will make possible greater investment profitability. 

At times, when the investment advantage promises to be sufficiently 
great, many individuals will be better off selecting a variable annuity in 
spite of the certainty of fluctuations during their retired lifetimes. 

At other times, however, the prospective yield for investments in bonds 
and mortgages during their retired lifetimes may be about as good as the 
prospective yield for more variable investments. In such a case, they may 
be better advised to select conventional guaranteed annuities with guar- 
anteed compounded built-in annual increases (e.g., 4 per cent a year) 
rather than to run the risk of selecting variable annuities with their 
inevitable fluctuations. 

I consider group money-purchase plans to be essentially individual 
pension plans, at least for benefit distribution purposes. Hence the vari- 
able annuity will no doubt continue to have considerable popularity, 
from time to time, among participants in the College Retirement Equities 
Fund (CREF), in other money-purchase pension plans, and in profit- 
sharing plans. 

In group pension plans with unit benefits, however, a variable annuity 
is totally unnecessary. I am already on record to this effect in my 1962 
paper on "A 'Smoothed' Equity Unit Annuity" (TSA, XIV, 340-47; see 
especially p. 344) and in my panel remarks at Society of Actuaries meet- 
ings in 1967 and 1969. My reasons include the following: (1) a group 
pension plan with unit benefits can invest more profitably than any group 
variable annuity pension plan that I have so far encountered and (2) a 
group pension plan with unit benefits can provide an immensely more ef- 
fective pattern of benefits than the "uncontrolled" results of group vari- 
able annuities. 

I t  is interesting that a survey of major employers, as reported in 
Financial Executive magazine for February, 1969, showed that the re- 
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spondents were for the most part turning their backs on group variable 
annuities. 

I would like to ask whether, in this day and age, (a) actuaries should be 
careful to avoid enthusiastically imposing technical solutions on employers 
(as could happen with group variable annuities) and (b) it would not be 
preferable and perhaps more "professional" for actuaries first to ascertain 
the needs and the wants of employers and then to devise solutions to meet 
their actual problems? To my knowledge, the most economical and most 
satisfying solutions developed to date have not been group variable an- 
nuities but group pension plans in which the assets have been invested 
very aggressively and the unit benefits have been designed to do precisely 
the jobs required of them by the employers. 

j. ROSS HANSON: 

First of all, I wish to thank Mr. Biggs for preparing this fine paper for 
us. I t  comes at an excellent time for us who are interested in variable an- 
nuities, but I am sure that it also comes at considerable expense in time to 
Mr. Biggs. His suggestions and commentary are very well considered; my 
discussion is only meant to add my thoughts to the author's. 

I will title my comments with the headings used by Mr. Biggs in his 
paper. 

Premium Flexibility 

One reason that a premium may need to be defined is to establish a 
minimum for loading purposes. If part of the loading for sales expense is a 
per contract charge, it will have to be expressed as a percentage of the 
minimum to see whether the regulatory limit on sales load has been ex- 
ceeded. There is, perhaps, an element of sham about this in some situa- 
tions, when we will accept payments less than the stipulated minimum 
without penalty. I t  would seem preferable to make a charge against each 
premium only for sales expenses; these are usually expressible as a percent- 
age of premium (commissions and other distribution costs). Another 
charge should be made for per contract expenses which are in the nature 
of continuing administration or maintenance; this charge should not be 
included when determining compliance with the restriction on sales load. 

Valuation Period 
The determination of the annuity unit value used to fix a variable an- 

nuity payment is usually made well in advance of the payment date- -  
sometimes a fixed number of days and sometimes the value is determined 
on a fixed day to apply to all payments in the next calendar month--so 
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that the payment check can be mailed to reach the payee by the payment- 
due date. This is permitted because annuities in the payment period 
when life contingencies are involved are exempt redeemable securities (or, 
more understandably, not redeemable); so the daily valuation require- 
ment for redeemable securities does not apply. This technique brings up a 
great deal of administrative difficulty at the time payments commence. I 
wonder whether it would be acceptable to the public to determine the 
payment on the day it is due and pay it (i.e., mail it) within seven days 
thereafter--just as we do redemptions. I am sure the systems people would 
like to try this. 

Expense Assessments 
Under most variable s.nnuities each premium purchases a paid-up an- 

nuity. I think, therefore, that the premium tax should be paid at the time 
the premium is paid. If it is paid only when the annuity commences, no 
premium taxes are paid on redeemed contracts. A redemption charge 
equal to a percentage of the redemption value, when the percentage equals 
the premium tax rate, might be proper in such cases, but I doubt whether 
this would get SEC sanction. Premium tax is merely a general state tax on 
life insurance companies figured with the use of premium income as a 
base. Therefore, unless all pay it as premiums are paid, there will be an 
inequitable assessment among policyholders of this part of the insurer's 
expenses. Further, there has been the opinion expressed at the IRS that 
tax deferment (the 403[b] type of deferment) is only available if an an- 
nuity is purchased when the premium is paid. If failure to assess the tax 
when the premium is paid leads to the conclusion that an annuity has not 
yet been purchased, tax deferment might be in jeopardy. 

I do not think that Mr. Biggs is correct in saying that the "percentage 
of the fund" charge is typically meant to cover income taxes. I know 
of only two companies which do this, and I personally think it is a very 
dangerous practice; the tax would be far in excess of the charge whenever 
capital gains represented a substantial percentage of growth. Usually 
these taxes, or reserves for them, are assessed directly to investment in- 
come in the determination of the unit values in the separate account. 

The level of the risk charge is a very strange animal. I t  came into being 
in one early company and has been more or less copied since without any 
empirical backup that I know of. The new concept offered by Prudential 
seems to indicate that in that company, at least, they feel typical current 
charges are excessive. My own feeling, based on a very limited calcula- 
tion, is that one-half of 1 per cent of assets would be sufficient in the 
typical case to offset a 10 per cent increase in the annuity purchase price. 
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Obviously, the choice of mortality table bears directly on the likelihood 
of the purchase price being affected as much as 10 per cent by mortality 
improvement alone. 

Much closer attention should be given to the cost of increasing ex- 
penses; one technique might be to allow for increasing expense in asset 
share calculations and then to choose a charge to accommodate chosen 
profit bench marks. I do not know of any company which holds a con- 
tingency reserve for the increasing expense risk; in actual fact, I think 
the risk charge is used for current expenses until it is redundant and 
then shows up as profit--a faulty representation both to the consumer 
and to the management of the company. The SEC is concerned with this 
point. 

So far, in the development of this very important new product, we 
have had our hands full coping with the legal and administrative aspects. 
Now it is time to sharpen our pencils and see what really goes on here 
actuarially. 

Nonforfeiture Benefits 
There is a view at the SEC that surrender charges ought to inure to 

the benefit of the persisting contractholders. At least one company says 
that the charges will stay in the separate account, but it is not revealed 
what will become of them. If this view becomes the rule, surrender 
charges will probably disappear unless a company feels they are a good 
deterrent to lapse. 

If surrender charges are meant to cover unamortized expenses, they 
ought to be about 15 per cent of the redemption value in the first year and 
to drop off rapidly to zero around the sixth year--but  this would never 
be allowed, I am sure. I cannot see the justification for a surrender charge 
of 2 per cent for several years if its purpose is to cover unamortized ex- 
penses. 

Policy Loans 

I agree with Mr. Biggs that the loans provision is an undesirable 
provision. Even repayment of partial withdrawals is difficult to admin- 
ister, because the fee to do so is usually different from the loading on cur- 
rent purchase payments. So, if a partial withdrawal has been made and 
repayment is offered within the time limit allotted for repayment, we 
have to be careful to identify it as such; this repayment should only be 
allowed on a form of request satisfactory to the company. I personally 
consider the repayment privilege a desirable contract feature from the 
annuitant's point of view (tax considerations aside), but it is an adminis- 
trative headache. 
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Supplemental Benefits 
The supplemental death benefit is one area in this field where a lot of 

nonsense has gone on. If the benefit is the excess of premiums paid over 
the redemption value at the date of death, the premium for it should be 
trivial--perhaps as little as 4~ for each $100 of premium. Yet some 
jurisdictions require 75~ or $1.50 be held in reserve. This does not affect 
ultimate profitability, but it does have an important effect on its in- 
cidence. I t  is a difficult risk to reserve for, admittedly, but no company is 
going to become insolvent if a reserve is not established, and I feel that  
the states should not require a reserve for this benefit. I cannot see the 
justification of charging 75~ out of each $100 of premium long after there 
is even a remote possibility of death benefit. If  the benefit is to be provided 
at all, it ought to be regarded as an additional administrative expense and 
no specific charge made for it. 

The supplemental disability benefit does present some interesting 
aspects, and Mr. Biggs has covered them well. My ow.n inclination is to 
treat it as a disability income benefit, because I expect that the disability 
experience will resemble income rather than waiver experience and be- 
cause it is hard to conceive of waiving a premium when none is due and 
payable. 

Assumed Interest Rate 
Mr. Biggs has given us an excellent and penetrating discussion of this 

very elusive subject. I think his suggested approach is excellent; I do 
hope, however, that varying the fixed-dollar payments according to the 
investment experience of the general account does not imply that the 
fixed-dollar annuity is also a nonexempt security. 

I would like to suggest that more flexibility in the choice of AIR by 
the contractholder should be permitted than state regulation now permits. 
This might be accomplished by requiring that the mortality table on 
which annuity rates are based be not more conservative (from the com- 
pany's  viewpoint) than a specified statutory table. This would avoid the 
abuse of showing a high first payment based on a high AIR and a very 
conservative mortality assumption. I do not know how practicable such 
a requirement would be; but it does seem too bad that flexibility in the 
choice of an AIR is limited because of a potential abuse. 

Settlement Options 
I prefer to use an installme~at refund life annuity rather than 'a unit 

refund option. I t  is better for the company, since the company keeps 
the related assets, and it is simpler, since it is merely a life annuity with a 
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special period certain. This period certain is equal to the net amount ap- 
plied under the option divided by the first monthly payment, any frac- 
tion of a month being counted as a full month. 

If the option does not involve life contingencies, it is doubtful whether 
a mortality risk charge should be made unless some valuable conversion 
feature to an option involving life contingencies is available. Under op- 
tions involving varying degrees of mortality risk (typically from 0 to 20 
years), it is logical to suggest a risk charge which is smaller for options 
involving less mortality risk. This does present administrative com- 
plexity, since there has to be a different annuity unit value for each vari- 
ance in the risk charge. 

Options not involving life contingencies are redeemable securities; 
thus it may eventually be necessary to treat payments under the "fixed 
period" option in the same fashion as payment from a mutual fund over a 
fixed period. This is not a serious matter,  but it is one more administrative 
wrinkle to be paid for. 

Variable annuities and variable settlement options are, I think, here to 
stay, because they do fill a real product need, that is, a way in which to 
provide now at guaranteed rates against the vicissitude of living too long 
in an economy where both prices and standard of living seem to be con- 
tinuously rising. 

HERBERT W .  HICIf~IAN : 

I am definitely in agreement with Mr. Biggs that  we live in exciting 
times for variable annuity benefit designs. There is a great deal of room 
for innovation in this field. We are likely to see many new conceptions 
that  will make the variable annuity an increasingly desirable and useful 
product for the public. In  both design and regulation it should be more 
important to have the variable annuity meet the needs of the public 
rather than to have it merely fit the mold of traditional approaches. 

As a supplement to Mr. Biggs's outline of preliminary decisions, some 
of Prudential 's decisions preliminary to entering the individual variable 
annuity market  may be of interest. 

One of our most important decisions was in an area that Mr. Biggs 
does not cover--taxation. For the middle-income market which Pruden- 
tial serves, the taxation accorded the typical variable annuity is more 
severe than the taxation of a mutual fund; this is especially true if the 
annuity is terminated during the accumulation period. As a result, we 
designed our nonqualified variable annuity program to be eligible for 
taxation as a regulated investment company during the accumulation 
period, by separating the accumulation and payout provisions of the 
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annuity into two contracts and by using two separate accounts. Both 
separate accounts are invested in shares of the same underlying mutual 
fund. During the accumulation period, annual dividend and capital gains 
distributions are made. The annuity rate guarantee provisions for the ac- 
cumulation period are in a third contract in the form of annuity rate pro- 
tection rights; each purchase during the accumulation period also pur- 
chases these annuitY rate protection rights. These three contracts are al- 
ways issued together as a combined program and in combination provide 
a deferred variable annuity. 

Another important decision was the degree of premium flexibility per- 
mitted. We decided to go for maximum flexibility by permitting the 
planholder to make either scheduled or nonscheduled purchases. Non- 
scheduled purchases may be made at any time; scheduled purchases may 
be made monthly, quarterly, semiannually, or annually. The planholder 
may modify his purchase schedule whenever he wishes--increasing it, 
decreasing it, or eliminating future payments altogether. In many ways 
we have the same flexibility as would exist by use of a series of single- 
payment deferred annuities. The initial purchase minimum is $300; 
subsequent purchases must be at least $100. Amounts down to $25 may 
be deposited in what we call a "transfer account." These deposits are in 
the nature of advance payments and are accumulated at interest until the 
necessary amount for a purchase is available. 

As Mr. Biggs points out, complete flexibility leads to two difficulties-- 
it is hard to charge a front-end load and the annuity rate guarantees may 
become very expensive if the amount invested under them is not limited. 
We avoided the first difficulty by charging a level load. We reduced the 
second difficulty by retaining the right upon notice to change the annuity 
rates guaranteed on future purchases, just as could be done if a single- 
payment deferred annuity were being purchased each time. 

Because of the wide degree of premium flexibility offered, we felt that 
it was especially important to impose expense charges which accurately 
reflected the incidence of expenses. Consequently, we use constant ex- 
pense assessments for each purchase, surrender, or change in schedule of 
purchases. 

The relationship of the variable annuity to a fixed-dollar annuity was 
also an important consideration. We. decided to design a separate fixed- 
dollar annuity contract which would serve as a companion to the variable 
annuity during the payout period. The fixed-dollar annuity is similar to 
the variable annuity in commissions and in guaranteed annuity rates. The 
fixed-dollar annuity is participating, and we expect to bring it into sub- 
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stantial equality with other fixed-dollar annuities through dividends that 
increase the monthly annuity payments. 

(AUTHOR'S :REVIEW OF DISCUSSION) 

JOHN H. BIGGS: 

In my paper I had expressed the hope that discussants would round 
out the "prevailing practices" aspect in current variable annuity design. 
In doing precisely that, Messrs. Hanson and Hickman have added greatly 
to the interest of the paper, and Mr. Clare has raised an interesting ques- 
tion about the future appropriate place for variable annuities in pension 
plans. 

Mr. Clare takes exception to my statement that "the variable annuity 
principle would appear to have a firm and certain place in pension plans." 
He argues that the variable annuity has little appeal or necessary use in 
"group pension plans with unit benefits." He may very well be right in 
the limited sense of its use in such plans prior to retirement, where an 
employee's equity or benefit at retirement is based on investment results 
prior to his retirement. For many good and valid reasons employers are 
reluctant to design such benefits for their employees. I would, however, 
predict a rather broad use by employers of a variable annuity option upon 
retirement under which an employee could convert part or all of his de- 
fined unit benefit pension from a fixed annuity to a variable annuity. A 
further use of the variable annuity principle prior to retirement is the 
accumulation by the employer at his own risk of the funds underlying an 
employee's pension reserve. I believe that Mr. Clare acknowledges this 
form of "profitable investment" by the employer. This can be done under 
a conventional, unallocated separate account fund agreement for a group- 
type contract or under the allocated accumulation feature of an individual 
pension contract--with the employer, under the latter, adjusting his 
annual pay-in as investment results emerge. These two uses of the vari- 
able annuity principle are suggested in the next clause of the sentence 
which Mr. Clare quoted from my paper: "whether it [the variable annuity 
principle] only be for accumulating employer funds, an option at retire- 
ment for employees, or a comprehensive, completely integrated funding 
over an employee's lifetime of his pension benefit." 

Mr. Hanson's broad experience in designing variable annuity con- 
tracts makes his discussion especially interesting. I am particularly 
intrigued by his recommendation of the installment refund life annuity 
rather than a unit refund option. Presumably, the installment guarantee 
period is determined by the initial payment, and thereafter the normal 
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variable annuity mechanism operates. The annuitant is reasonably as- 
sured of "getting his money back," the investment results are reflected in 
the death benefit, and the complicated unit refund formula is avoided. 

I t  seems to me that Mr. Hanson's position on premium taxes might be 
more suitable for a state legislature to consider when it is setting the 
statutory basis for tax assessment than for an insurance company de- 
signing a variable annuity offering. The companies must accept the 
legislature's statutory framework, and, if a state permits redemption to 
escape the tax, the companies should properly reflect that "loophole" 
in their charging procedures. Of course, a very desirable trend in state 
laws is towar d removing taxes on annuity considerations, on the basis 
that such considerations are very similar to other purely savings-type 
payments, such as mutual fund purchases or savings and loan deposits. 
The widespread sale of variable annuities will make this taxing inequity 
still more obvious. 

The usual modern practice in charging federal income taxes on non- 
tax-benefited reserves is to adjust the net investment factor directly for 
the tax paid and any reserve set up. This is done by the same contractual 
mechanism under which the conventional risk premium and the invest- 
ment management charge are made, and a percentage-of-the-fund assess- 
ment arises, varying from day to day (sometimes negative) as the tax 
reserve is adjusted. Mr. Hanson questions this as a percentage-of-the- 
fund charge, having in mind the original contracts which included the tax 
assessment as a fixed, predefined percentage of the fund. I believe he i s  
correct in pointing out that this fixed, predefined approach can lead to a 
very poor matching of charge to tax. 

As Mr. Hanson points out, there will be a trend, with encouragement 
from the SEC, toward more clearly identifying portions of the percentage 
of the fund "risk" charge as actually an administrative charge. This will 
als0 help to resolve the difficult question he raises concerning the ap- 
propriate unit values for settlement options not involving life contin- 
gencies. 

Mr. Hickman describes the interesting "troika contract" that the 
Prudential has devised for the variable annuity. I t  seems to me that this 
complicated approach does succeed in placing their contract in a more 
favorable position to some buyers in some states because of its avoidance 
of unfavorable federal income taxes and state premium taxes. I t  should 
highlight the anomalies that now exist in the tax statutes that lead actu- 
aries to consider such complex "alternatives in variable annuity benefit 
design." 

The highly structured means used to permit premium flexibility in the 
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Prudential 's contract perhaps reflect the smaller, average-size contract 
that  they expect to administer. My impression is that most variable an- 
nuity contracts simply let the contractholder vary his payments, make 
extra payments, or omit a payment within very broad limitations. The 
Prudential 's approach presumably will lead to more payment discipline 
and an easier machine-based administrative system. 

Mr. Hickman and I agree on the desirability of constant expense assess- 
ments and the need for a well-thought-out relationship between the fixed- 
dollar and variable annuity. Because of the latter, perhaps the partici- 
pating fixed annuity will experience a renaissance under the protective 
shelter of the variable annuity. 


