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Abstract 
This paper is designed to be a single reference source 

for an actuary who wants to increase his or her under- 
standing of  a GIC, its risks, and how to control them. It 
was first published in March 1983 as a study note for 
the Part 10E exam syllabus. The paper emphasizes the 
practical difficulties of matching asset and liability cash 
flows and discusses in detail how the sponsor and/or 
participants of the plan being funded by the GIC can 
antiselect against the insurance company. It also dis- 
cusses how the actuary should go about pricing and 
reserving for GICs. 

I. Introduction 
The purpose of this paper is to increase the reader's 

understanding of the following: 

1. Exactly what a GIC is; 
2. How GICs evolved from "guaranteed cost" and "invest- 

ment participation" (IPG) contracts; 
3. What advantages/disadvantages a GIC offers a buyer rela- 

tive to IPG contracts and other investments such as stocks 
and bonds; 

4. What problems a GIC poses for an insurance company; 
and 

5. What an insurance company actuary can do to solve these 
problems and thus enable the GIC to be sold and adminis- 
tered on a sound basis. 

II. Definit ion of  a GIC 
Simply stated, a GIC is an insurance company con- 

tract which provides that (1) the contract holder places 

funds on deposit with the insurance company; and (2) 
the insurance company repays the contract holder's 
deposits plus interest at a guaranteed rate according to a 
schedule specified in the contract. 

To expand somewhat on this definition, we can say 
that there are generally eight features common to all 
GICs (even though not all insurance companies have 
the same form of GIC). 
1. The contract holder: The GIC contract holder is nor- 

mally the sponsor of an employee benefit plan, for 
example, a regular defined benefit pension or a 
defined contribution plan such as a Taft-Hartley pen- 
sion plan, a profit-sharing plan, or an employee sav- 
ings plan. It is almost always qualified under Section 
401(a) of  the Internal Revenue Code. The sponsor is 
usually the employer but might be a union, an asso- 
ciation, or a Taft-Hartley group. 

2. Deposit account: This is a precise definition of  the 
funds the contract holder agrees to place on deposit 
with the insurance company. The deposit account 
can be a single sum of  money deposited on a single 
day (e.g., $10 million on October 1). It can also be 
several deposits (plus guaranteed interest thereon) 
over a longer period of time (e.g., all plan deposits in 
calendar year Z or 50 percent of plan deposits over 
the next five years). 

3. Repayment schedule: This defines when the contract 
holder gets his original deposit(s) (plus guaranteed 
interest thereon) back at book value. The repayment 
schedule can be in a single sum (called a "bullet") or 
in installments. 

4. Guaranteed interest rate: The guaranteed interest 
rate on new GICs is always closely related to current, 
or "spot," long-term interest rates. Sometimes the 
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guaranteed interest rate is net of the insurance com- 
pany's administrative expense charges. Alternatively, 
these charges can be billed annually to the contract 
holder, thereby enabling him to credit a correspond- 
ingly higher interest rate to plan participants. 

5. Guaranteed expenses: GIC contracts usually provide 
that the insurance company's administrative expense 
charge schedule is guaranteed for the duration of the 
contract. Otherwise, the contract holder would not, 
in actual practice, have a guaranteed rate of return on 
his funds. 

6. Unscheduled withdrawals severely restricted: All 
GICs limit the contract holder's right to withdraw his 
funds other than as scheduled under the contract. 
Some allow no unscheduled withdrawals at all. Oth- 
ers allow them under limited circumstances such as 
plan termination or bankruptcy of the employer. 
Most GICs written to fund defined contribution 
plans, however, permit book-value withdrawals 
requested by individual plan participants according 
to the terms of the plan. 

7. Generally no participation: Traditional GICs gener- 
ally have little or no provision for dividends or any 
kind of sharing of good (or bad) experience with the 
contract holder. Most, in fact, are exclusively non- 
participating. A minority, however, provide for par- 
ticipation based on some index rate (such as 
Moody's Bond Index or the consumer price index). 

8. Penally for  failure to deposit: This is necessary 
because the insurance company normally buys an 
investment (or investments) to support the new con- 
tract when the client accepts the offer. If interest 
rates increase afterwards, the market value of those 
investments will decrease. The resulting loss, of 
course, will be borne by the insurance company if 
the client reneges on his deposit commitment in 
favor of a current (higher) rate. Penalties under GICs 
vary from a fiat percentage to a formula approximat- 
ing the decrease in market value. A few older GICs 
have no penalty provisions, but new ones without 
them are becoming rarer and rarer. 

III. The Evolution of GICs 

To understand how GICs evolved, one needs to trace 
the evolution of the group pension product line offered 
by insurance companies during the last twenty-five 
years. That evolution was in part a response to two 

major disadvantages insurance companies had in com- 
peting with the banks for pension deposits. 

1. Interest crediting method: Insurance companies were gen- 
eraUy required by law to credit the same rate of interest to 
all pension funds regardless of the year of deposit. Thus, 
during a period of the rising interest rates, the "average 
portfolio rate" credited by insurance companies would 
invariably be less than current interest rates that banks 
were able to offer. 

2. Common stocks: During the 1950s common stocks began 
to become a very popular investment for pension plans. 
Unfortunately, insurance companies were severely limited 
by law as to what percentage of their assets could be com- 
mon stocks. Banks, however, had no such limit. 

To counter these disadvantages, the insurance indus- 
try continually pressed the New York State Insurance 
Department for legislative relief. Success was finally 
achieved when New York authorized two major changes 
in its investment law during the period 1960-62. 

1. Investment-year interest crediting method: This new 
method permitted insurance companies to credit interest to 
funds depending on the year of deposit. Thus, new pension 
deposits could be credited "new-money" interest rates 
competitive with rates offered by banks. 

2. Separate accounts: A "separate account" is simply an 
insurance company fund which is accounted for separately 
from the company's general asset account. Separate 
accounts are not subject to limitations on common stock 
investments. 

Shortly after New York authorized these changes, 
other states followed suit. Thus, new-money interest 
and separate accounts became a standard part of every 
major insurance company's competitive arsenal by the 
mid-sixties. 

The development of new-money interest and sepa- 
rate accounts allowed the insurance industry to add IPG 
contracts to its product line to supplement its guaran- 
teed cost contracts (e.g., deferred annuity, deposit 
administration). Briefly, a guaranteed cost contract 
emphasizes the assumption of the mortality risk by the 
insurance company. Thus, its primary feature is a table 
of annuity premium rates. The modem investment par- 
ticipation or IPG contract, on the other hand, primarily 
emphasizes the insurance company's investment func- 
tion. It allows the contract holder to participate in the 
pooled investment experience of the insurance com- 
pany's general asset account (via the new-money inter- 
est crediting method) and/or the experience of one of its 
common stock (or other) separate accounts. Guaranteed 
cost and IPG contracts are designed for different market 
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segments. The former is more appropriate for smaller 
employers who prefer to have the insurance company 
bear the mortality risk and handle the administration 
and investing for the plan. The latter is more appropri- 
ate for employers large enough (e.g., at least $50,000 in 
annual deposits) to assume the mortality risk and han- 
dle some of the plan administration themselves. 

IPG contracts quickly became very popular in the 
marketplace. The bond market performed well in the 
mid-sixties; thus, an insurance company general asset 
account offering new-money rates was an attractive new 
investment. Common stocks performed even better. 
(The S&P 500 Stock Index increased from 55 in mid- 
1962 to 104 in early 1969). Therefore, an insurance 
company separate account was also attractive. In short, 
insurance companies (through IPG contracts) had 
everything the large-case marketplace needed during 
the sixties. 

The marketplace's complete satisfaction with IPG 
contracts, however, proved to be short-lived for three 
reasons. 

1. Record levels of interest rates: In the late sixties and early 
seventies long-term interest rates increased to then record 
levels. (For instance, long-term interest rates increased 
from 5V2 percent in 1967 to over 8 percent in 1970). The 
result was a decrease in market values of bond portfolios 
and of IPG contracts funded through insurance company 
general asset accounts. 

2. Poor common stock performance: The natural place for 
the marketplace to turn when the bond market performed 
poorly was the stock market. Unfortunately, stock prices 
also took a nose dive. In particular, the S&P fell from 104 
in early 1969 to 72 in the mid-seventies. 

3. ERISA (Employee Retirement Income Security Act of 
1974): For two reasons, ERISA increased the pressure on 
the typical plan sponsor to achieve a more predictable rate 
of return on plan funds than an IPG could provide. First, 
ERISA deemed him to be a "fiduciary" who was account- 
able for using the judgment of a "prudent man" in making 
investment decisions. Second, ERISA imposed much 
greater administrative burdens on defined benefit pension 
plans than on defined contribution plans (i.e., a profit-shar- 
ing plan, an employee savings plan, or any plan which 
involves individual employee accounts). The result was a 
great increase in the popularity of defined contribution 
plans, which have a much greater need for a predictable 
rate of return (to communicate to individual employees) 
than defined benefit plans. 

As the marketplace started to become dissatisfied 
with IPG contracts, the insurance industry sought an 
alternative. Fortunately, the two main regulatory hur- 

dies to developing one had already been overcome in 
the early 1960s. 

1. Ability to credit "spot rates" : The concept of relat- 
ing interest rates credited to time of deposit had 
already been accepted by New York when the new- 
money system was approved. It proved to be rela- 
tively easy to extend this concept from an annual 
basis to a spot rate basis as long as the insurance 
company was willing to segregate its GIC experience 
from that of IPGs and other contracts utilizing the 
general asset account. (See item 2 below.) 

2. Segregated accounting: New York had already 
accepted this concept for purposes of investment 
income allocation when separate accounts were 
approved. Indeed, some insurance companies set up 
a new separate account for GIC deposits. Others 
used their general asset account but segregated the 
GIC experience from regular general asset account 
contracts' experience. 

Thus, once the need for GICs was established, it did 
not take long for the insurance industry to develop them. 

The first GIC appeared around 1970, but it was not 
until 1973 that a major insurance company marketed a 
GIC aggressively and successfully. That GIC was the 
Equitable "future deposits lockup" contract, which had 
a single guaranteed rate applicable to all deposits in a 
five-year period followed by a bullet maturity. The other 
major insurance companies were not factors in the GIC 
market until the mid-seventies. When they did enter the 
market, however, they enjoyed phenomenal marketing 
success. For instance, new pension deposits to the seven 
largest insurance companies increased from $1.8 billion 
(1974) to $7.7 billion (1980) and the insurance indus- 
try's market share increased from 28 percent (1975) to 
34 percent (1980) largely because of GICs. 

As GICs started to flourish in the mid-seventies, each 
insurance company emerged with its own unique con- 
tract form. Even though no two insurance companies 
have exactly the same form of GIC today, there have 
been at least three major developments worth noting in 
the evolution of GICs since 1975. 

1. More flexible repayment schedules: At first, insur- 
ance companies were not very flexible with regard to 
repayment schedules offered. One company, for 
instance, offered only five-year bullets, and another 
offered only a ten-year installment schedule with the 
initial installment occurring on the sixth contract 
anniversary. Today, however, almost every company 

V1. 7'he Guaranteed Investment Contract (GIC) 267 



offers a wide variety of both bullet and installment 
repayment schedules. Indeed, this increased flexibil- 
ity is a major reason why GIC sales have continued 
to grow at an impressive rate. 

2. Shorter deposit periods: Nowadays insurance com- 
panies are generally reluctant to offer a single guar- 
anteed rate to deposits made during a period that 
lasts more than one year. Thus, the most common 
deposit accounts offered called for a single sum or 
for plan deposits in a single calendar year. 

3. Tighter underwriting: This as well as item 2 above is 
attributable to the increased understanding of the 
risks of GICs. Examples of the trend toward tighter 
underwriting are the following: 
a) Proposal expiry: At first, GIC offers were good 

for several weeks. Now, it is rare to find a GIC 
offer that is good for more than a few days. Some 
offers, in fact, expire in one hour! 

b) Sales capacity: It is becoming increasingly com- 
mon for the insurance company to limit how 
much GIC business it will accept in a given period 
of time (e.g., one week). In other words, the GIC 
proposal "serf-destructs" if the prospect does not 
accept before the sales capacity (stated in the pro- 
posal) is reached. 

c) Deposit agreement." Almost all companies now 
insist that all acceptances of GIC proposals be evi- 
denced by a signed deposit agreement. Typically, 
the deposit agreement contains a penalty clause for 
failure to make the deposit(s) as promised. 

d) "Competing" fixed-income funds: Most GICs 
funding employee savings plans permit individual 
plan participants to transfer their account balances 
to certain other plan investment options. Insur- 
ance companies, however, are becoming more and 
more restrictive in defining which other plan 
investment options GIC funds may be transferred 
to. In particular, most insurance companies will 
not permit GIC funds to be transferred to a "com- 
peting" fixed-income fund M, that is, a fund under 
the plan (other than the GIC) that is primarily 
invested in fixed-income securities. 

IV. Advantages/Disadvantages 
of  a GIC 

The criteria for assessing whether or not to buy a 
GIC are different for defined benefit and defined contri- 

bution plans. A defined benefit plan sponsor should 
view a GIC as one alternative investment for his plan 
and compare it with other available alternatives. A 
defined contribution plan sponsor, however, should give 
primary consideration to the needs of his plan. In partic- 
ular, if the plan has a "guaranteed interest rate" option 
(as most do), many consulting actuaries nowadays are 
recommending a GIC. 

The defined benefit plan sponsor should compare the 
GIC with other investments from three points of view. 
Almost by definition, every investment is relatively 
strong in one or two of these areas at the expense of the 
other(s). 

1. Safety of principal: How likely is the investment to default 
or to experience frequent fluctuations in market value? 

2. Liquidity: How easily can the investment be converted to 
cash for plan benefit payments or for another investment 
opportunity? 

3. Yield: How much return (including interest and capital 
gains/losses) will the investment realize during the period 
it is held? 

For example, common stocks and public bonds are 
strong in liquidity and expected yield (including appre- 
ciation) at the expense of safety of principal. Buying 
real estate instead of stocks or bonds can be viewed as 
sacrificing liquidity in hopes of achieving a higher 
yield. Short-term paper, on the other hand, is strong in 
safety and liquidity but (normally) relatively weak in 
yield. 

The two major fixed-income investments offered by 
insurance companies (i.e., the general asset account 
through an IPG contract and the GIC) can (and should) 
also be analyzed in the manner described above. The 
former is strong in yield as a result of the edge insur- 
ance companies have in fixed-income investing through 
direct-placement bonds. It is also strong in liquidity, as 
IPG contracts typically permit cashout subject to a 
"market-value adjustment" It is weak, however, in 
safety of principal because of the market-value adjust- 
ment formula. The latter, the GIC, is very strong in 
safety of principal because it is backed by the insurance 
company and all its payments are at book value. It is 
also fairly strong in yield but not as strong under nor- 
mal circumstances (i.e., other than those of the last 
three years) as an IPG contract, because of the cost of 
the guarantee. Its weakness is lack of liquidity. 

A recently developed investment alternative that is 
similar to a GIC is the immunized bond portfolio. This 
vehicle, which is offered by both insurance companies 
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and banks, does not have a guaranteed rate of return. Its 
goal, however, is to "immunize" its "target investment 
return" against erosion due to future changes in interest 
rates. It is managed like a GIC investment portfolio 
except that the risk that the target return will not be 
achieved is borne by the plan sponsor instead of by the 
insurance company. 

Thus, an immunized bond portfolio is weaker in 
safety of principal than a GIC. That is because its book 
value and target return are not guaranteed. On the other 
hand, it is much stronger in liquidity, because the bonds 
can be sold (at market value) at any time. Finally, it is 
slightly stronger in yield because of the cost of the GIC 
guarantees. The choice between an immunized bond 
portfolio and a GIC is often a very close one that 
depends on how badly an individual plan sponsor needs 
the GIC guarantees and how much confidence he has 
that the target return will actually be achieved. 

All this might be summed up by describing a GIC as 
"an investment offering a guaranteed interest rate and 
guaranteed maturity in return for reduced liquidity and 
yield" Thus, a GIC is a good investment for a defined 
benefit plan sponsor when and only when he has a par- 
ticular need for its guarantees that warrants the price 
paid in yield and liquidity. The following are examples 
of where this might be the case. 

1. Investment diversification: Sometimes the plan's 
investment policy calls for a portion of the plan's 
assets to be invested in very safe (i.e., having low 
volatility of return) investments and the remainder to 
be invested more aggressively, for instance, in com- 
mon stocks or real estate. In that event, the GIC 
should be considered for the safe investment. 

2. Cash-flow planning: Sometimes a plan has an 
unusual need for X dollars Y years from now. A 
Y-year bullet with a maturity value of X can be a 
good way to meet this need. 

3. Actuarial valuation assumption: Purchasing a GIC 
with a repayment schedule equal to expected benefit 
payments under the plan for, say, existing retirees 
may induce the plan actuary to liberalize the plan's 
assumed interest rate for liability valuation purposes. 

Before buying a GIC, however, the defined benefit 
plan sponsor should consider potential problems such 
as the following: 

I. Benefit payment obligations: Will the plan have 
enough liquidity to pay benefits even though some of 
its assets are tied up in the GIC? What if future bene- 

fit payments prove to be more than the plan actuary 
projects? 

2. Deposit commitment: Do the sponsor and the insur- 
ance company have exactly the same understanding 
as to how the deposit account is defined? If they do 
not, and interest rates increase later, the insurance 
company may claim that the sponsor is still bound to 
put money into the GIC at the old "stale" guaranteed 
rate. If interest rates fall, the insurance company may 
claim that the initial deposit account is closed, and 
any more deposits get current (lower) guarantees. A 
written deposit agreement signed by both parties is a 
good way to minimize these kinds of misunderstand- 
ings. 

3. Emergencies: Suppose the plan sponsor goes bankrupt 
or terminates the plan? What if he sells his business to 
another company or closes down a plant or a subsid- 
iary? What if benefit payments are heavy enough to 
exhaust all the plan's other investments? What if the 
sponsor later finds an unusually good investment 
opportunity? For each of these events, the sponsor 
should find out whether GIC funds are available at all, 
and if so, on what basis--book or market (and if mar- 
ket, what is the formula and is it guaranteed?). 

4. Contract review: A GIC contract is complicated 
enough that the plan sponsor should have his attor- 
ney review it thoroughly before it is finalized. On the 
other hand a GIC proposal is often good for only a 
few days--not enough time for an attorney to review 
and understand the contract. There are two solutions 
to this dilemma. One' is to ask the insurance com- 
pany for a sample contract several weeks before an 
actual proposal is required. The other is to condition 
proposal acceptance upon the attorney's subsequent 
review and acceptance of the contract. 

Many consuffing actuaries recommend a GIC for a 
defined contribution plan with a guaranteed interest rate 
option for the following reasons. 

1. Guarantee of principal: As mentioned previously, 
each plan participant has his own individual account 
under a defined contribution plan. Most participants' 
investment experience is limited to savings bank 
deposits; they take integrity of principal for granted. 
Thus, the GIC's guarantee of principal makes it more 
acceptable to most plan participants than an IPG or 
an immunized bond fund (both of which lack such a 
guarantee). 
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2. Maturity: This GIC feature allows a plan sponsor to 
keep his plan's aggregate interest rate reasonably 
current, even in periods of rapidly rising interest 
rates, by investing each year's plan deposits in a GIC 
of relatively short duration (i.e., five years or less). In 
that way, GIC funds become available for reinvest- 
ment before their guaranteed interest rate becomes 
too stale. 

In contrast, IPGs generally performed poorly 
when interest rates took off in the early eighties. IPG 
contract holders almost always found themselves 
locked in to an interest rate reflective of the seventies 
and unable to liquidate their contract except at a very 
steep discount. 

3. Ability to credit spot rates: The fact that a new GIC 
can offer a current spot rate is a big advantage of a 
GIC over an IPG. The latter's new-money rate 
reflects the insurance company's average yield on 
funds it receives during an extended period of time 
(usually one year). Thus, it will lag the spot rate 
whenever interest rates are increasing and the insur- 
ance company follows its, up to now, normal practice 
of advance-committing investments. 

4. Unconditional interest rate guarantee: The fact that 
a GIC's guarantee applies regardless of the experi- 
ence under the contract gives it a big edge over an 
IPG or an immunized bond fund. The former's 
"guarantee" is experience rated while the latter has 
no guarantee at all. 

5. Simplicity: A GIC is a lot easier for the plan sponsor to 
explain to plan participants or company management 
than an IPG (which has experience rating, market- 
value adjustments, nonguaranteed expenses, etc.) or 
an immunized bond fund (which has no guarantee). 

Before buying a GIC, however, a defined contribu- 
tion plan sponsor should also consider the four potential 
problem areas discussed previously for defined benefit 
plans. In addition, he should make sure the GIC is com- 
patible with the provisions of his plan. For instance, 
will it in fact make payments at book value (not market 
value) when the plan allows employees to withdraw or 
reinvest their money? Many GICs, for instance, prohibit 
employee transfers from the GIC to funds deemed 
"competing funds." In that case, a plan amendment may 
be required. Also, many GICs limit the plan sponsor's 
right to amend his plan in the future. In that case, the 
plan sponsor should make sure he understands and can 
live with the limitations. 

V. Problems GICs Pose for the 
Insurance Company 

Compared to most insurance arrangements, a GIC is 
very simple for the buyer to understand, that is, there is 
just the initial deposit(s), a repayment schedule, and a 
guaranteed interest rate. This simplicity, however, 
belies all the problems GICs pose for the insurance 
company. The problems can be divided into five kinds 
as follows: (1) financial risks, (2) cash-flow antiselec- 
tion, (3) expense recovery, (4) customer relations, and 
(5) product management. 

A. Financial Risks 

There are six financial risks - -  associated with initial 
investment, reinvestment, short-term investment, mar- 
ket value, default, and prepayment. 

1. The initial investment risk is the risk of not being 
able to acquire any investment(s) at the interest rate 
assumed in pricing the GIC as a result of interest 
rates declining after the client receives the proposal. 
Nowadays, interest rate movements of 1.00 percent 
or more a week are not uncommon, so an offer 
appropriate (from the insurance company's view- 
point) for Monday may be overly liberal (and 
eagerly accepted) by Friday. This risk is also present 
when the deposit account includes future deposits. 

2. The short-term risk is the risk that a sizable amount 
of GIC funds will have to be invested for a short term 
at rates less than the long-term rates anticipated in 
the GIC pricing. Short-term investing results mainly 
from the lag (which often can be several months or 
more) between the date the GIC deposit is made and 
the date the new GIC funds are actually dispersed for 
the long-term investment. During the lag period, the 
insurance company has no other choice but to invest 
the new funds short. 

3. The reinvestment risk is the risk that the investment 
income from the assets where the GIC deposits were 
originally invested cannot be reinvested at the inter- 
est rate assumed in the GIC pricing. In that event, the 
overall yield assumed in the pricing will not be real- 
ized unless the initial yield achieved was greater than 
assumed. 

4. The market-value risk is the risk that the market 
value of the asset(s) supporting the GIC will be less 
than book value at the time the client receives 
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payments (at book value) from the GIC. In that case, 
the insurance company loses money---either through 
selling assets at a capital loss or raising the needed 
cash by borrowing (or selling new GICs) at an inter- 
est rate higher than that assumed in the original pric- 
ing. (Note: Whenever the original assets are selling 
at a discount, borrowing costs are likely to exceed 
the original pricing interest rate because both phe- 
nomena are caused by interest rates increasing.) 

5. The asset default risk is the risk that the borrower of 
the GIC funds from the insurance company will 
make some or all of the promised interest and/or 
principal payments late or not at all. 

6. The prepayment (call) risk is the risk that the bor- 
rower will elect to repay his loan ahead of schedule 
when interest rates are less than the original interest 
rate on the loan. The risk is present in both bonds 
(for which the term "call" is more commonly used) 
and mortgages. When it materializes, the lender is 
invariably forced to reinvest at lower interest rates. 

B. Cash-Flow Antiselection 
Cash-flow antiselection is the process whereby cash 

flow into the GIC is increased when prevailing interest 
rates are less than the GIC rate and decreased (or elimi- 
nated) in the opposite situation. Whenever the exact 
amount of deposit(s) to the GIC is not absolutely fixed 
by a written agreement, there are several ways the plan 
sponsor can exercise cash-flow antiselection. In addi- 
tion, under GICs funding a defined contribution plan 
(which therefore permit withdrawals requested by indi- 
vidual participants according to the terms of the plan), 
plan participants also have the opportunity to antiselect. 
The most common kinds of cash flow antiselection are 
described below. 

1. Deposits: Either the plan sponsor or plan participants 
will tend to direct relatively more funds to the GIC 
when its rate exceeds prevailing interest rates and 
less (or none) in the opposite situation. For example, 
under a defined benefit plan funded through a GIG 
the plan sponsor might make the maximum IRS- 
deductible contribution if the GIC rate exceeds pre- 
vailing interest rates. 

2. Withdrawals: The sponsor or participants might 
withdraw GIC funds when prevailing interest rates 
exceed the GIC rate. For example, if a defined con- 
tribution plan participant needs money for medical 
expenses, he might withdraw it from the GIC if the 

GIC rate is less than prevailing interest rates; other- 
wise, he might get the money from somewhere else 
(if possible). 

3. Transfers: Plan participants might transfer GIC 
funds to another GIC option under a defined contri- 
bution plan when the GIC interest rate is less than 
prevailing interest rates. 

4. Benefit payments: If the GIC permits withdrawals for 
benefit payments, the plan sponsor might make ben- 
efit payments from the GIC and invest new-plan cash 
flow elsewhere when prevailing interest rates exceed 
the GIC rate. In the opposite situation, he could leave 
funds in the GIC and pay benefits out of new cash 
flow. 

5. Plan termination: If the GIC pays at book value 
upon plan termination and the plan sponsor has 
decided to cease contributing to the plan for reasons 
not related to the GIC (perhaps because he cannot 
afford to fund the plan any more), he can terminate 
the plan (via official notice to IRS) if prevailing 
interest rates exceed the GIC rate. Otherwise, he can 
suspend the plan (i.e., cease contributions without 
officially terminating it) and thereby keep the GIC 
(and its attractive interest rate) in force. 

6. Sale or merger: In the event of a merger or sale of the 
business to another employer where the employees 
end up with the same jobs but a new employer, the 
plan sponsor might declare that the employees are 
"terminated" (and hence eligible to receive their 
accounts at book value from the GIC) if the GIC rate 
is less than prevailing rates. Otherwise, he can have 
the new employer take over the GIC (and its attractive 
interest rate) as one of the terms of the merger or sale. 

7. Market value cashout: If the GIC can be cashed out 
at "market," the sponsor is likely to look for opportu- 
nities to invest the market value in another GIC (at 
prevailing interest rates) and end up with more than 
the original GIC would have produced. 

C. Expense Recovery 
As indicated in section III, most GIC contracts guar- 

antee the insurance company's expense charges for the 
duration of the contract. As a result, it is necessary for 
the company to estimate expenses such as the following 
for several years into the future. 

1. Administrative and marketing expenses, 
2. Investment expenses, 
3. Overhead, 
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4. Federal income taxes, 
5. Other taxes and fees, and 
6. Inflation. 

The estimate could prove to be low; therefore, there 
is a risk of not being able to recover expenses during the 
lifetime of the contract. This risk, of course, is much 
greater under a GIC than under the typical participating 
insurance company contract whose expense charges are 
updated (increased) annually. A complicating factor in 
GIC expense recovery is that GIC expense charges are 
typically expressed as a percentage of GIC funds. Thus, 
if the GIC repays in installments (as many do), revenue 
from expense charges will decrease with duration (as 
the fund decreases) just as incurred expenses are 
increasing due to inflation. 

D. Customer Relations 

There are two reasons why GIC contracts can cause seri- 
ous customer relations problems for insurance companies. 

1. Short proposal period but tight restrictions: Section 
III mentions that most GIC offers are only good for a 
short time but involve tight restrictions (e.g., sales 
capacity, deposit agreement). Section III also men- 
tions certain GIC restrictions (e.g., liquidity, "com- 
peting" funds) that the plan sponsor needs to 
consider. This combination of short proposal period 
and tight restrictions often leads to misunderstand- 
ings with customers. Typically, neither side is free of 
blame. The insurance company salesman, operating 
under severe time constraints, may give a less than 
completely understandable explanation of the 
restrictions. On the other hand, the customer, anx- 
ious to lock in a high interest rate, may not listen or 
read as carefully as he should. 

2. Potentially opposing interests of insurance company 
and customer." When a customer buys a GIC, he is in 
fact trying to lock in what he hopes will turn out to 
be a relatively high guaranteed interest rate. In other 
words, he "wins" (and the insurance company 
"loses") if interest rates fall soon after he buys the 
GIC. In the opposite situation, he loses and the insur- 
ance company wins. In that case, he may press to 
renegotiate for a different GIC rate or for other con- 
cessions and feel less than fairly treated if the insur- 
ance company refuses. 

The potentially opposing interests of the customer 
and the insurance company also come into play when 

the insurance company tries to prevent cash-flow antise- 
lection (see subsection V.B, above). In that event, the 
customer is apt to respond with something like this: 
"I'm not out to get you. I'm just trying to administer my 
plan and do the best I can for the participants, as ERISA 
requires me to do. You, however, are preventing me from 
doing that by using the 'fine print' in the contract as an 
excuse to refuse to pay these withdrawals (or accept 
these deposits). Even if you lose money doing this, such 
a loss is part of the risks of the GIC business for which 
you've already extracted plenty of profit from me." 

Note that this aspect of GICs (i.e., opposing inter- 
ests) does not apply to IPG contracts (or other partici- 
pating insurance contracts). Under participating 
contracts, the insurance company's ability to recover 
deficits enables it to be quite flexible in accommodating 
unusual requests. In short, it can say: "You have an 
unusual need this year for us to credit more interest (or 
charge less for expenses, pay more withdrawals, etc.) 
than we anticipated when we wrote the contract. We're 
happy to accommodate you, however, as long as you let 
us recover any additional deficits that might result" 

E. Product Management 

There are seven product management problems that 
need to be solved by every insurance company in the 
GIC business. 

1. Discrimination against other policyholders: State 
laws generally prohibit the insurance company from 
discriminating in favor of one line of business at the 
expense of another. Thus, the insurance company 
should be able to show that it does not use choice 
higher-yielding investments to support GICs or 
charge GIC losses against the experience of other 
policyholders. 

2. Marketing-investment coordination: For most partic- 
ipating insurance products (including IPG contracts), 
the marketing and investment functions can operate 
largely independently. That is, the investment people 
can invest whatever funds the sales people bring 
them in whatever they want (subject to applicable 
law). In turn, marketing people can sell to customers 
by saying, "You'll get whatever yield our investment 
people get less a small margin." 

GICs are different, because they require very close 
coordination between the marketing and investment 
functions; that is, proposal terms at any time have to 
be geared to the terms of whatever investments are 
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currently available. In turn, the investment people 
have to consider the needs of the GIC marketplace in 
their investment planning. 

3. Asset-liability matching: Section VI will mention 
that matching cash flow from the assets supporting 
the GICs to the cash flow required by the GICs is a 
good risk-management technique. This is easier said 
than done, however. In particular, the GIC market- 
place tends to prefer contracts with relatively short 
(i.e., five years or less) duration and bullet maturities. 
Fixed-income investments traditionally acquired by 
insurance companies, however, have generally been 
of long (i.e., fifteen to thirty years) duration and had 
repayment in installments of interest and principal 
over several years. 

4. GAAP reserving: What level of GAAP reserve to 
hold is an important actuarial judgment for any 
insurance company product, including the GIC. If 
too little GAAP reserve is held, a company could 
experience significant losses at a later date and find 
itself unprepared to cope with them. If too much is 
held, the product's profitability outlook will appear 
worse than it actually is and overly conservative 
decisions will be made about its pricing and surplus 
requirements. This judgment is perhaps an especially 
difficult one for the GIC actuary to make, because 
traditional actuarial reserving methods do not deal 
with the cash-flow mismatch risk, the most serious 
GIC risk. (This risk is discussed in section VI.) 

5. Statutory reserve requirements: Up to January 1, 
1982, only New York had a specific requirement for 
GICs, which was commonly known as the "excess 
interest reserve?' Generally speaking, this require- 
ment forced companies to discount the cash-flow 
stream under GICs at the valuation rate set by New 
York. The valuation rate depended on when the GIC 
deposits were received and was normally conserva- 
five, because it was the rate the New York Insurance 
Department believed any company could earn on its 
invested assets after taking into consideration 
expenses and taxes. 

As of January 1, 1984, forty-eight states have 
passed a new minimum statutory valuation law fol- 
lowing the 1980 NAIC model for a dynamic valua- 
tion law (only Virginia, Alaska, and the District of 
Columbia have not passed the new law). This new 
law prescribes maximum valuation interest rates for 
determining minimum reserve requirements, which 
are pegged to an outside indicator and, therefore, can 

. 

. 

vary from year to year. More importantly, though, 
this new law addresses GICs for the first time. As a 
result, nearly all states now have a statutory reserve 
requirement for GICs that follows somewhat the 
same principles as the old New York "excess interest 
reserve" requirement. 

The detailed procedures for determining the 
appropriate valuation rate and calculating the reserve 
requirement is outside the scope of this paper. How- 
ever, this requirement has the effect of limiting GIC 
growth, because every company has only a limited 
amount of funds to use to set up these additional 
reserves. 
Contingency surplus: A reasonable amount of con- 
tingency surplus is needed to protect an insurance 
company against plausible but unlikely variations in 
experience. On the other hand, many companies are 
severely limited in how much surplus they have to 
support a GIC (or any other) product line. Further- 
more, the surplus requirements of a product affect its 
pricing because of the need to achieve a return on 
surplus. Thus, what level of contingency surplus 
should be held to support GICs is a very important 
judgment for the GIC actuary. It is also a very diffi- 
cult judgment, however, because of the cash-flow 
mismatch risk--the same reason the GAAP reserv- 
ing judgment is so difficult. 
Pricing: The issue here is to find the right balance 
between competitiveness and soundness. This issue 
seems especially sensitive nowadays when more and 
more insurance companies are entering the GIC 
business. 

VI. What an Insurance Company 
Actuary Can Do to Solve the 
Problems 

Perhaps no other insurance company product 
requires to the same degree that the actuary have both a 
strong theoretical foundation (immunization, etc.) and 
good practical business sense. In other words, GIC 
product management is as much an art as it is a science. 

This section deals with the same topics as section V, 
that is, 

A. Financial risks, 
B. Cash-flow antiselection, 
C. Expense recovery, 
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D. Customer relations, and 
E. Product management. 

A. Financial Risks 

As stated in section V, there are six financial risks-- 
associated with initial investment, short-term invest- 
ment, reinvestment, market value, default, and prepay- 
ment. 
1. There are two ways to protect against the initial 

investment risk--a short proposal period and a risk 
margin to cover its expected cost. The risk margin 
would be assessed by offering a lower guaranteed 
interest rate. The shorter the proposal period, the less 
time there is for interest rates to decline; thus, less 
risk margin is necessary. More risk margin is needed 
if the deposit account includes future deposits. 

Even a proposal period of a few days is not ade- 
quate to reduce the expected cost of the initial invest- 
ment risk to a negligible number. Interest rates can 
still move 0.50 percent or more during that time, and 
when they do, the risk becomes more and more one- 
sided against the insurance company. 

It might seem that the initial investment risk can 
be controlled by buying investments before quoting 
GICs. In that way, the insurance company would be 
assured of having supporting investments at the 
appropriate rate whenever a sale is made. The prob- 
lem with this occurs when interest rates increase 
after the investments are bought. In that event, the 
GIC marketplace will not accept the "stale" rate 
associated with the precommitted investments and 
the insurance company will be stuck with the mar- 
ket-value loss (due to increased interest rates) on the 
investments. Thus, precommitting investments to 
support GICs does not control the initial investment 
risk. It just reverses the situation when the risk 
results in loss to the insurance company (i.e., 
increasing rather than decreasing interest rates). 

2. There are also two ways to protect against the short- 
term risk: minimize the amount of short-term invest- 
ing and factor any losses from investing short-term 
(instead of long-term) into the GIC pricing. The 
amount of short-term investing can be minimized by 
making the date for the initial deposit of the new 
GIC coincide as closely as possible with the date the 
borrower(s) of the new GIC funds is (are) ready to 
receive the money. Losses from short-term (instead 
of long-term) investing can be factored into the GIC 

. 

. 

pricing by reducing the guaranteed yield offered in 
the marketplace. The amount of yield reduction, of 
course, depends on the duration of the GIC contract. 
The longer the duration over which to spread the 
cost, the less reduction is required. 

The best way to protect against the reinvestment risk 
is to minimize the amount of reinvesting that is nee- 
essary through cash-flow matching. In other words, 
for any single GIC or closed group of GICs, if all the 
revenue from the supporting investments becomes 
available at exactly the same time that payments to 
GIC contract holders are due, no reinvesting is neces- 
sary and there is no reinvestment risk. In practice, 
however, perfect cash-flow matching is rarely possi- 
ble. (This is because investments repay in install- 
ments of principal and interest, which may or may 
not be level, while most GICs are bullets and/or 
allow unscheduled withdrawals for plan benefit pay- 
ments. Also, the cash-flow from investments and 
from contracts can be uncertain because of call, asset 
default, withdrawals from the contracts for benefit 
payments, etc.) Therefore, some cash-flow from the 
investments will invariably become available to the 
insurance company before GIC contractual payments 
are due. To the extent this happens, the insurance 
company is exposed to reinvestment risk, "winning" 
if interest rates have increased since the original sale 
date and "losing" in the opposite situation. 

The market-value risk is best thought of as the 
inverse of the reinvestment risk. Thus, it too can be 
completely controlled by perfect cash-flow match- 
ing. In practice, however, some GIC contractual pay- 
ments will become due that will not be covered by 
current investment cash-flow (from interest and prin- 
cipal repayments). To the extent this happens, the 
insurance company is exposed to market-value risk, 
"winning" if interest rates have decreased since the 
original sale date(s) and "losing" in the opposite situ- 
ation. 

Note that the reinvestment and market-value risks 
offset each other and thus can be considered as com- 
bined into a single cash-flow mismatch risk. This risk 
occurs whenever a dollar of investment income or 
principal repayment is received at a different time 
from that when a dollar of contractual payment is 
due. It results in a gain when there is positive cash- 
flow and interest rates are high (relative to where 
they were at the point of sale). It also results in a gain 
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when there is negative cash-flow and interest rates 
are low. It results in loss in the opposite situations. 

The term "immunization" is often used to describe 
the condition of an asset/liability portfolio which is 
protected from the cash-flow mismatch risk. To the 
extent the cash-flow mismatch risk of an asset/liabil- 
ity portfolio is controlled, that portfolio's investment 
return is "immunized" against reinvestment or mar- 
ket value losses. Perfect immunization can only be 
achieved via perfect cash-flow matching, which 
rarely happens in the real world. A considerable 
amount of immunization, however, can be achieved 
even when the cash flows of the assets and liabilities 
are poorly matched. How this is accomplished is out- 
side the scope of this paper; however, there are many 
good articles on immunization in actuarial and other 
literature. 

To the extent perfect cash-flow matching or immu- 
nization cannot be achieved, the GIC actuary should 
insist on higher reserves and higher contingency sur- 
plus (see subsections E.4-6, below). In turn, higher 
reserve and surplus requirements result in higher 
pricing margins (see subsection E.7, below). 

5. The asset default risk is addressed in three ways--by 
means of investment selection, risk margin, and con- 
tingency surplus. The higher the quality of invest- 
ments selected, of course, the less is the risk margin 
needed to cover the expected cost. (But higher-qual- 
ity investments generally have lower yields to start 
with; therefore, there is no simple rule of thumb for 
determining what quality of investments to buy.) 
Thus, the GIC actuary should study his company's 
and the insurance industry's asset default statistics 
for the investment quality used for the GIC asset 
portfolio. The asset default risk margin and contin- 
gency surplus provision, then, should reflect the 
default experience determined from his study. 

6. The prepayment (call) risk is also addressed in three 
ways--through careful attention to the call provi- 
sions in the loans negotiated with borrowers of the 
GIC funds, a risk margin, and a contingency surplus 
provision. Again, the more call protection achieved 
in the loans, the less margin and contingency surplus 
is needed. Keep in mind that most loans negotiated 
by insurance companies allow the borrower to pre- 
pay any time if he uses internally generated funds (as 
opposed to borrowed funds). Furthermore, there is 
very little available in the way of reliable data on 
calls because the last quarter century has seen few 

periods of declining interest rates; and, therefore, rel- 
atively few calls have occurred. Thus, the actuary's 
decision on how much margin and contingency sur- 
plus to use for call requires a great deal of judgment. 

Before leaving the subjects of asset default and 
calls, some comment about mortgage-backed pass- 
through securities (e.g., GNMAs) is appropriate. A 
GNMA is a group of individual residential mort- 
gages packaged together by the Government 
National Mortgage Association and offered to finan- 
cial institutions with a guarantee against default of 
each individual mortgage. Many large GIC writers 
have recently been buying GNMAs and other mort- 
gage-backed pass-through securities at a discount to 
offset losses from prepayments and to eliminate the 
asset default risk. (Note: When a prepayment occurs, 
the insurance company's realized yield increases as 
the result of a faster-than-scheduled accrual of the 
discount.) GNMAs and other mortgage-backed secu- 
riries, however, have one serious disadvantage, and 
that results from each individual homeowner tending 
to act in his own best interests; that is, he will tend to 
keep his mortgage when interests rates are high and 
prepay it when they are low. In aggregate, this results 
in a form of cash-flow antiselection against the insur- 
ance company. Thus, the GIC actuary should con- 
sider a higher risk margin and contingency surplus 
provision if his company uses significant quantities 
of GNMAs in its GIC investment portfolio. 

In summary, we can say that all the financial risks 
can be addressed in three ways: 

1. Good product~investment management. This can decrease 
the insurance company's exposure to any given financial 
risk, but it can never completely eliminate it. 

2. A risk margin to cover the expected cost. The better the 
product/investment management is, of course, the less risk 
margin is needed. 

3. Contingency surplus (see subsection E.6, below). Again, 
the better the product/investment management is, the less 
contingency surplus is needed. 

B. Cash-Flow Antiselection 

A major challenge for the GIC actuary of the 1980s 
is to devise a set of GIC underwriting and contractual 
rules which satisfy two conflicting objectives: 

1. Adequately protect the insurance company against cash- 
flow antiselection by the plan sponsor or plan participants 
(i.e., limit it through contractual restrictions and/or assess 
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a risk charge to cover the expected cost of any contractu- 
ally permitted cash-flow antiselection), and 

2. Still leave the plan sponsor enough flexibility to operate 
his plan. 

If he errs too much on the side of objective 1, of course, 
his company will have little success in the marketplace. 
On the other hand, if he errs too much on the side of 
objective 2, he will be exposing his company to huge 
losses down the road. In the end, there is no way for the 
GIC actuary to avoid making some tough decisions on 
how tight the underwriting rules and contractual restric- 
tions must be. The following guidelines, however, can 
aid him in making his decisions. 

1. Insist that the plan sponsor sign a deposit agreement 
in order to accept the GIC proposal. The deposit 
agreement should obligate the plan sponsor to make 
deposit(s) to the GIC in return for the insurance com- 
pany's agreeing to credit those funds the rate(s) spec- 
ified in the accepted proposal. What funds the 
sponsor is promising to deposit (i.e., the deposit 
account) should be clearly spelled out in the deposit 
agreement. In addition, the actuary should seriously 
consider putting into the deposit agreement a lump- 
sum penalty if interest rates increase and the plan 
sponsor fails to make the promised deposits. The 
penalty should be based on (1) how much interest 
rates increased between the date the deposit agree- 
ment was signed and the date the promised deposits 
were due and (2) how long the promised deposits 
were to remain in the GIC. 

The deposit agreement should be a standard form 
drafted by the insurance company's lawyers. It should 
also have a "legal review" clause; that is, the plan spon- 
sor may cancel the deposit agreement within x days 
after signing it if his attorney reviews it and finds an 
unresolvable problem not related to the interest rate. 
Such a clause generally makes the sponsor comfortable 
in signing an insurance-company-drafted deposit agree- 
ment but in practice rarely has to be invoked by the 
sponsor. 

2. Make sure the client understands the contract at the 
outset, particularly as to when withdrawals are per- 
mitted and when they are not. Often, plan sponsors 
feel compelled to exercise cash-flow antiselection 
when they discover later that the GIC conlxact con- 
flicts with the plan's provisions. If this occurs, the 
insurance company is in a "no-win" situation; that is, 
it can correct the antiselection and get the customer 

angry or do nothing and suffer potentially large 
losses. (The desirability of the client's understanding 
the contract was also pointed out in section IV.) 

3. Make clear at the outset that the insurance company 
will not later renegotiate the interest rate or with- 
drawal provisions of  the contract for  any reason. 
Note that this makes guideline 2 above all the more 
critical. Often the plan sponsor will express a con- 
cem about being "locked in," "looking foolish if 
interest rates rise later," "meeting unanticipated 
cash-flow needs of the plan," or the like. The best 
response is something like the following: "If liquid- 
ity's a problem or you're concerned about being 
locked into today's interest rate, don't buy a GIC 
now. We cannot afford to increase the interest rate 
later if experience is favorable for us, because you 
surely won't let us reduce it if experience goes the 
other way. Nor can we afford to allow more with- 
drawals than we anticipated at the point of sale, 
because that will invariably result in cash-flow anti- 
selection. However, if you can demonstrate a true 
cash-flow emergency, and liquidity is not a problem 
for us at the time, we will make GIC funds available 
to you early on a fair market-value basis as deter- 
mined by us." 

This response should be sufficient to satisfy the only 
legitimate need of the plan sponsor for renegotiation, 
that is, fair liquidation in case of emergency if the insur- 
ance company has the cash. The "fair liquidation value" 
might be determined as the discounted value at the 
point of liquidation of the remaining payments sched- 
uled under the contract. The interest rate used for the 
discounting might be whatever rate the insurance com- 
pany could then achieve on newly invested funds. Note 
that the market value of the contract calculated as a 
result of this process will not normally be the same as 
the market value of the assets the insurance company 
bought to support the GIC. 

Items 4-10 below apply only if the GIC contract is 
funding a defined contribution plan, that is, an 
employee savings or thrift plan. (Recall from section II 
that GICs written to fund such plans generally permit 
withdrawals requested by individual plan participants 
according to the terms of the plan.) 

4. Savings plan participants have three kinds of  needs 
for access at book value to GIC funds. Competitive 
pressures are likely to dictate that the GIC must sat- 
isfy these needs. 

276 Society of Actuaries 50th Anniversary Monograph 



(a) Termination of employment: Death, retirement 
(normal, late, or early), disability, or separation 
from service (voluntary or involuntary). 

(b) Transfer to equity fund: Employer stock and/or a 
pooled fund. 

(c) In-service withdrawal: A withdrawal while still 
employed for either an emergency (e.g., new 
house, college education for children, unusual 
medical expense) or nonemergency (e.g., rein- 
vestment outside the plan, purchase of a luxury 
item such as a new rug). (Note: Most but not all 
plans provide for a substantial penalty for non- 
emergency withdrawals. A typical penalty is for- 
feiture for six months of the right to contribute 
new money to the plan and receive matching 
employer contributions. Those plans which 
allow nonemergency withdrawals without pen- 
alty are riskier for the insurance company to 
underwrite.) 

Legitimate as these needs are, they will nonetheless 
result in cash-flow antiselection against the insurance 
company. Thus, the GIC actuary should assess a risk 
charge to cover the resulting expected cost. The level of 
the risk charge depends on three factors: the provisions 
of the plan being underwritten, data (from company or 
industry sources) showing how sensitive GIC with- 
drawals are to prevailing interest rates, and the GIC 
actuary's judgment concerning how much interest rate 
volatility to price for. 

5. The GIC actuary should be very reluctant to allow 
withdrawals from the GIC for any reason other than 
one of the three described above. The most common 
reason insurance companies refuse to allow with- 
drawals from GICs is the "competing fixed-income 
funds" rule. (Different companies have different def- 
initions of "competing fixed-income funds." Most 
consider other GIC-type funds and short-term funds 
"competing?' Some extend the definition to include 
"balanced" funds, market-value bond funds, or any 
fund containing fixed-income investments.) A com- 
mon form of this rule is as follows: 
1. No new deposits may be directed to a "competing fixed- 

income fund" 
2. No direct transfers may be made from the GIC to a 

"competing fixed-income fund" 
3. If an employee transfers his funds from the GIC to an 

equity fund, he must wait at least six months before 
retransferring to a "competing fixed-income fund" (the 
purpose of this is to discourage circumventing item 2). 

. 

Most plan sponsors nowadays recognize that 
insurance companies need to protect themselves 
against "competing" funds. A few, however--partic- 
ularly the larger ones with more bargaining power-- 
are reluctant to amend their plan or to give up any 
flexibility for their participants and thus will not 
accept "competing fund" restrictions. It is generally 
best not to issue GICs to these clients, but it is occa- 
sionally possible, with very careful underwriting, to 
work out an acceptable compromise. 

In addition to being aware of competing funds, the 
GIC actuary should be cautious about allowing 
book-value withdrawals from the GIC upon "plan 
termination" and/or "sale of the business?' (See sec- 
tion V for a description of how these events can 
result in antiselection.) In the case of plan termina- 
tion, there is generally no need for participants to get 
their money back before the GIC matures. The same 
is true if the employer's business is sold to, or 
absorbed by, another company that continues to 
employ the participants. In either case, the employ- 
ees need their money back only when they end up 
out of a job (i.e., not hired or rehired by the succes- 
sor employer). In other words, the GIC should say 
something like "in the event of plan termination, 
merger, sale, acquisition, etc., contract funds are 
payable at book value prior to maturity only to those 
employees who completely lose their jobs?' (This 
wording may present problems to a plan sponsor 
whose plan already indicates that employee accounts 
are payable in full at book value after either or both 
of these events. In that situation, careful judgment 
and/or an extra risk charge is necessary.) 
When the GIC contains some but not all of the funds 
under the plan's "guaranteed interest rate" option, 
it should pay its appropriate share of participant 
withdrawals---no more, no less. The GIC actuary 
should establish an "appropriate share" formula as 
part of the contract even if the GIC contains 100 per- 
cent of the "guaranteed interest rate" option's assets 
at the point of sale (e.g., the plan is brand new), 
because the plan sponsor may select another funding 
vehicle for new contributions some time before the 
GIC matures. The two kinds of formulas most com- 
monly used are the following: 
1. "Last in,first out" (LIFO): A LIFO formula makes the 

newest deposit account responsible for all withdrawals. 
In practice, a LIFO formula is usually administered by 
having the plan sponsor deduct withdrawals from cur- 
rent deposits. 
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2. "Pro Rata" : Under a pro rata approach, if a GIC con- 
tains X percent of the fixed investment option's assets 
and $W of participant withdrawals are requested, the 
GIC pays $WX/100. 
When the initial GIC deposit account is estab- 

lished, the GIC actuary can allow the plan sponsor to 
choose any reasonable formula, as long as he sticks 
to the formula selected and follows it exactly; other- 
wise the plan sponsor could exercise cash-flow anti- 
selection. 

7. Review and understand the plan before issuing the 
GIC. Before issuing a GIC which allows participant 
withdrawals according to the terms of the plan, the 
insurance company underwriter should first review 
and understand the plan--particularly its withdrawal 
provisions. The purpose of the plan review is to 
determine to what extent the plan's provisions com- 
ply with the insurance company's underwriting 
rules. If the plan review uncovers any underwriting 
problems, the GIC actuary has four choices: 
1. Underwrite the plan, anyway, without an extra risk 

charge. 
2. Impose an extra risk charge (i.e., yield deduction). 
3. Insist that the plan be amended as a condition of the 

sale, (This is apt to meet with strong resistance from 
the plan sponsor.) 

4. Impose contractual restrictions. (It is a good idea, even 
when the plan review uncovers no problems at all, to 
include a clause in the contract that the "contract takes 
precedence if it ever conflicts with a plan provision.") 

8. Protect against plan changes after the GIC is issued. 
The GIC should contain a provision along the fol- 
lowing lines: "The insurance company is agreeing to 
underwrite the plan only as it exists at the point of 
sale. If the plan is subsequently amended to affect 
the cash flow to the GIC's deposit account or the 
benefit obligations during the lifetime of the GIC, 
the insurance company reserves the right to reject 
the effect of the change" 

Experience shows that plan sponsors often resent 
this contractual provision. Sound GIC underwriting, 
however, may preclude any compromise. The GIC 
actuary should reinforce in the plan sponsor's mind 
the reasons that such a provision is necessary. 

9. Insist on the right of audit. Another essential GIC 
provision is that "the insurance company has the 
right to request reasonable proof that book value 
withdrawals requested to comply with plan provi- 
sions are indeed for that purpose and are in amounts 
consistent with the terms of this contract." In other 

words, the insurance company has the right to verify 
that its "competing funds," "appropriate share," and 
other underwriting rules are indeed being complied 
with. In practice, the mere existence of this provi- 
sion makes it unnecessary to invoke it in most cases. 
The GIC actuary should use this provision to check 
carefully, however, if unusually large withdrawals 
(e.g., more than 10 percent of the fund in any year) 
are requested. 

The main reason this provision is necessary is to 
protect against misunderstandings rather than 
against outfight dishonesty. GIC contracts are so 
complicated that not all plan administrators will 
understand all the withdrawal provisions----espe- 
cially the restrictive ones. Thus, a defined contribu- 
tion plan sponsor (or his successor who was not 
around when the GIC was purchased) could 
unknowingly request more than the GIC permits. 
Alternatively, he could find himself caught in a bind 
between his plan (which allows participant with- 
drawals at book value in a certain situation) and the 
GIC (which does not). If such a situation occurs 
(despite the GIC actuary's best efforts) the plan 
sponsor, reinforced by ERISA, may request the 
withdrawals anyway and indicate that the contract 
permits them. (ERISA requires that the plan sponsor 
act for the exclusive benefit of plan participants. 
Some sponsors see this obligation as more important 
than their contractual obligation to the insurance 
company.) 

lO. Watch out for IRAs (Individual Retirement 
Accounts). With the flood of interest in IRAs since 
the passage of the Economic Recovery Tax Act of 
1981, it is probably worth advising the reader to be 
careful about selling GICs for IRAs. The main prob- 
lem IRAs present for GICs is the "rollover" feature. 
This feature allows participants in an employer- 
sponsored IRA plan to withdraw their funds and 
reinvest them outside the plan at any time without 
paying any tax. (In contrast, in-service withdrawals 
under qualified defined contribution plans are fully 
taxable if the funds withdrawn have not previously 
been taxed.) As a result, IRA participants have no 
discouragement from withdrawing money from 
GICs for reinvestment elsewhere whenever prevail- 
ing interest rates exceed the GIC rate. Alternatively, 
if interest rates fall after the GIC is issued, partici- 
pants can increase deposits to the GIC by transfer- 
ring funds (tax free) from other investment vehicles. 
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If the GIC actuary elects to underwrite IRAs, he 
should consider measures such as the following to 
protect his company: 
1. Allowing deposits or transfers to the GIC only during a 

very limited period (e.g., one month), 
2. Requiring a "market-value adjustment" on withdraw- 

als, 
3. Writing only short-duration GICs so the rate never gets 

too stale, 
4. Insisting on strong employer interest and involvement 

(to encourage high employee participation), and 
5. Imposing a risk charge for the extra risk. 

Even with careful underwriting, GICs for IRAs may 
not be cost justified. Careful underwriting and the 
necessary follow-up administration entail high fixed 
costs. The asset base over which to spread these 
costs, however, will be very small for most employee 
groups, because participation is apt to be low (per- 
haps 10 percent or less) and the average contribution 
per participating employee will also be small 
(because of the $2,000 tax-deductible limit). 

C. Expense Recovery 
The actuary's goal for GIC expense recovery is to 

establish an expense formula that will be adequate to 
recover GIC expenses for the duration of the contract. 
In other words, 

Present value ) > (Present value~ 

of expense charges] k of expenses J 

In pursuing this goal there are several things he should 
consider. 
1. Many GIC expenses are independent of contract size 

(e.g., marketing, initial setup, ongoing administra- 
tion). Therefore, at least part of the GIC expense for- 
mula should be independent of size (i.e., a single or 
annual fiat charge), otherwise, the expense formula 
will encourage the sale of cases too small to permit 
adequate expense recovery through asset charges. Of 
course, the fiat portion of the expense formula can 
always be converted to a reduction from the guaran- 
teed interest rate if the client prefers. 

2. In projecting how much revenue will be realized 
from asset charges, it is necessary to consider the 
actual repayment schedule under the contract. For 
instance, to produce a given amount of revenue, a 
contract that repays in installments will require a 

larger asset charge than a bullet contract with the 
same initial deposit. 

3. When the GIC is funding an employee savings plan, 
special care must be taken in projecting how much 
revenue will be realized from asset charges. Any pro- 
jections must consider contractually permitted with- 
drawals, which reduce assets and thereby reduce 
asset charges. Also, deposit levels are uncertain-- 
especially if the plan is brand new. 

4. Projecting the level of federal income taxes that will 
be allocated to the GIC line of business requires 
great care. First, the GIC actuary must project the 
level of future federal income taxes that his company 
will pay in the future. This can be tricky for the fol- 
lowing reasons: 

a) The applicable tax law can easily change in the future 
in ways difficult to predict. For instance, if the Stark- 
Moore tax bill passes in 1984 retroactive to January 1, 
1984, the life insurance industry will have three differ- 
ent tax laws (the 1959 act, Stopgap, and Stark-Moore) 
for the three-year period 1982-84. 

b) A given tax law can affect different companies (e.g., 
stock as opposed to mutual) in different ways. 

Second, he must understand how his company allo- 
cates federal income taxes among its lines of business 
and thus what share of the total tax will be charged to 
the GIC line. (The "one phase" approach of the Stark- 
Moore bill would seem to make tax allocation easier, 
but the fact remains that companies allocate taxes in 
different ways.) 

Because of the innate inexactness of federal income 
tax projections, the GIC actuary should be cautious 
about building into his GIC pricing assumptions tax 
advantages that may turn out to be temporary. One 
example is the assumed rate of return on deep discount 
public bonds. Actuaries who built an 18 percent tax 
advantage (i.e., 28 percent capital gains rate versus 46 
percent corporate rate) for these bonds into their GIC 
pricing may find that the advantage is only 6V2 percent 
(i.e., 28 percent versus 34V2 percent) if Stark-Moore 
passes. 
5. The GIC line of business should bear its fair share of 

overhead (e.g., corporate officers' salaries, personnel 
department, auditors, mail room, cafeteria). The 
insurance laws of most states (including New York) 
prohibit expense allocation on a "marginal cost" 
basis if the result is increased expenses allocated to 
other lines. 
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6. All in all, it makes sense to be conservative in pro- 
jecting future expenses. No one can predict future 
levels of inflation; thus, future operating costs are 
unpredictable. Also, the insurance company should 
expect to make a profit from its GIC expense for- 
mula commensurate with the risk of guaranteeing 
expense charges. 

D. Customer Relations 

The best way to avoid future customer relations 
problems is to make sure that the customer fully under- 
stands what he is buying before the contract is consum- 
mated. In other words, many of the points covered in 
earlier sections of this paper also apply to this section. 

1. Written deposit agreement: This document also protects 
the customer by defining what funds of his will get what 
rate. 

2. Advantages~disadvantages of a GIC: The company's GIC 
salespeople should explain the relative advantages of GICs 
versus IPGs to any potential GIC customer. 

3. Contract review: Obviously, misunderstandings do not 
foster good customer relations. 

4. Plan review: Issuing a GIC that conflicts with one or more 
plan provisions is only asking for customer relations prob- 
lems. 

5. Malang clear at the start that there will be no renegotia- 
tions later: Otherwise, there may be customer relations 
problems later. 

Another point to consider is the "commonality of 
interest" principle. This principle, which is adhered to 
by consulting actuaries, holds that it is in the common 
interest of the plan sponsor and the insurance company 
that the plan present few underwriting problems. In that 
way, the plan sponsor can attract several competing 
insurance company GIC bids and thereby increase the 
likelihood of obtaining an attractive interest rate guar- 
antee. Said another way, insurance companies might 
improve their relationships with their GIC customers in 
general if they view the two parties as having common 
rather than opposing interests. 

E. Product Management 

As indicated in section V, the problems of GIC prod- 
uct management can be divided into seven parts---dis- 
crimination against other policyholders, marketing- 
investment coordination, asset-liability matching, 
GAAP reserving, statutory reserve requirements, con- 

tingency surplus, and pricing. Thus, this section will be 
divided into these same seven parts. 

1. Discrimination against other policyholders: To solve 
this problem, the GIC actuary must separate GIC 
experience (i.e., assets, liabilities, and gains or 
losses) from that of other product lines. This involves 
a statement of investment policy, an investment allo- 
cation process, and segregated GIC accounting. 

The statement of investment policy describes the 
types of investments (e.g., private placements, public 
bonds, GNMAs) that will be purchased with GIC 
assets and the characteristics (e.g., quality, duration, 
repayment schedule, call protection) of each type. 
The description should be in sufficient detail to tell 
whether any single investment is suitable or not suit- 
able for the GIC account. For instance, the private 
placements purchased might be restricted to A or 
better credits (as rated by Moody's), five to ten years 
duration, repayment in level annual installments over 
at least six years, and at least five years call protec- 
tion. Other investment types would be described in 
the same degree of detail. 

The investment allocation process describes how 
any single investment type deemed suitable for more 
than one account (e.g., the GIC account and the gen- 
eral asset account) is to be allocated among the eligi- 
ble accounts on a nondiscriminatory basis. The 
description should be in sufficient detail to allow a 
given investment to be allocated pro rata among the 
accounts that had previously forecasted a need for 
investments of that type. Suppose, for instance, that 
two accounts, the GIC account and the general asset 
account, each forecast the need in any given time 
period for the type of private placement described 
above in amounts of $20 million and $10 million 
respectively. Suppose further that ten investments of 
that type totaling $27 million are purchased during 
that period. Then two-thirds (i.e., 20/30) of each indi- 
vidual investment (regardless of yield) is allocated to 
the GIC account, totaling $18 million, and one-third 
to the general asset account, totaling $9 million. 
Thus, of the $27 million of investments purchased, 
the GIC account gets $2 million less and the general 
asset account $1 million less than requested, and nei- 
ther account benefits at the expense of the other. 

Both the statement of investment policy and the 
investment allocation process require the approval of 
the New York State Insurance Department if the 
company wants to market GICs in New York. 
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Segregated GIC accounting is the process of (1) 
establishing and maintaining a special account just 
for GIC assets (i.e., assets, or pro rata portions of 
assets, allocated to GICs) and GIC liabilities (i.e., 
cash-flow due under GIC contracts); and (2) deter- 
mining the gains or losses of the GIC account with- 
out regard to the experience of other accounts (e.g., 
the general asset account), and vice versa. 

In establishing the special GIC account, the GIC 
actuary has two choices--to use part of the general 
asset account or to use a sepaJ'ate account. Which- 
ever he chooses, he should satisfy himself and his 
company's law department that the actual operation 
of the GIC account will be in accord with state insur- 
ance laws prohibiting unfair discrimination. He 
should also ask the law department if any special 
regulatory approvals are needed. For instance, if the 
separate account option is selected, it may be neces- 
sary to obtain special approval from the company's 
state of domicile to issue guarantees through a sepa- 
rate account. 

In summary, solving the "discrimination" problem 
requires a lot of careful thought (including legal 
research) followed by extensive documentation. In 
addition, some special regulatory approvals may be 
needed. 

2. Marketing-investment coordination: As indicated in 
previous sections, close marketing-investment coor- 
dination is necessary to successfully manage a GIC 
product line. Three individuals (or areas of responsi- 
bility) must be involved in this coordination--the 
investment manager, the GIC actuary, and the mar- 
keting manager. Thus it is essential that they work 
effectively together. All three should understand 
each other's responsibilities, which might be as fol- 
lows: 

1. Investment manager 
a) Quotes target investment rates and capacities based on 

the universe of investments meeting the investment pol- 
icy; 

b) Buys securities to cover contract sales at, or as close as 
possible to, the target rate quoted; 

c) Keeps informed about investment market conditions to 
be able to readily establish new capacity when needed; 
and 

d) Establishes and executes strategies for carrying out the 
investment policy. 

2. GIC actuary 
a) Formulates profit objectives; 
b) Sets profit margins to achieve profit objectives; 

c) Determines underwriting rules and contractual restric- 
tions; and 

d) Establishes the investment policy for the GIC account. 
3. Marketing manager 

a) Sets sales objectives (ideally these are tied to invest- 
ment market conditions and changes in margins 
required by the GIC actuary); and 

b) Promotes sales. 

Company management should continually monitor 
the effectiveness of the marketing-investment coordina- 
tion. However crucial good marketing-investment coor- 
dination is to a typical insurance company product, it is 
much more crucial to the GIC product line! 

3. Asset-liability matching: In previous sections of this 
paper, we concluded that perfect cash-flow matching 
of GIC assets and liabilities is the ideal (risk-flee) 
but unachievable situation. Thus, this section 
describes some methods the GIC actuary can employ 
to keep down the amount of mismatch (and, as a 
result, keep down the amount of reserves, surplus, 
and pricing margins needed for mismatch). 

Immunization technique: There are several differ- 
ent ways to measure how well a portfolio is immu- 
nized, and this paper will not go into them. The point 
to be made here, however, is that the GIC actuary 
should select some immunization technique so he 
can quantify in simple terms the matching results he 
expects and deviations therefrom. Without a yard- 
stick (e.g., Macauley duration, average life differen- 
tial), it is impossible to measure results. 

Staying on top of developments: Being able to 
quantify matching results in simple terms accom- 
plishes little unless the GIC actuary stays on top of 
the most recent GIC developments (such as new 
business sold, new investments purchased, and cur- 
rent interest rate levels). This is another argument for 
good marketing-investment coordination. 

Matching new sales with new assets: The simplest 
way of controlling mismatch is to make sure that 
new contracts being sold are close in duration to that 
of the new assets being bought, and vice versa. This 
is not possible, of course, without good marketing- 
investment coordination. 

Rebalancing: "Rebalancing" means lengthening 
or shortening existing assets and/or liabilities to 
improve the overall match. For example, marketable 
long-duration assets such as GNMAs can be sold and 
replaced by shorter-duration assets such as seasoned 
public bonds. Another example of rebalancing is 
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renegotiating the repayment schedules of existing 
contracts. (This, of course, requires contract holder 
consent.) Caution: The best time for rebalancing is 
when the then prevailing interest rates are the same or 
close to the same as they were when the mismatch 
being corrected occurred. In that event, the financial 
impact will be minimal--similar to selling bonds at 
par. Otherwise, the financial impact will be substantial 
(how substantial depends on the interest rate disparity). 

Steering: "Steering" means managing the rela- 
tionship between the duration of new assets and con- 
tracts to improve the overall match. For example, if 
the current asset/liability book has assets too long, 
the GIC actuary might elect to encourage the sale of 
new business with durations longer than those of  
new assets being bought. Steering can also be 
accomplished via the pricing of new business; that is, 
a new contract which helps/hurts the overall match 
would be priced at less/more than the margins nor- 
mally appropriate. 

4. GAAP reserves: As indicated earlier in this paper, 
the major GAAP reserving issue for the GIC actuary 
is the cash-flow mismatch risk. Other aspects of 
reserving for GICs (e.g., asset default) can be han- 
dled by traditional reserving methods, so they are 
outside the scope of this paper. 

The most straightforward way of  determining how 
much GAAP reserve is needed to protect against 
possible GIC losses due to fluctuations in future 
interest rates is discussed in J. A. Tilley's article 
(RSA VII, No. 4 [1982], discussion note, 1368-77) 
entitled "Preliminary C-3 Risk Calculation." This 
paper, which is part of  the Report of  the Society of 
Actuaries Task Force on C-3 Risk, can be thought of 
as required reading for the GIC actuary. 

The above-mentioned paper recommends deter- 
mining how much GIC reserves are needed by pro- 
jecting future experience along several plausible 
interest rate paths. The level of GAAP reserve 
needed, then, is the minimum level needed to mature 
the liabilities along the "worst" path. (The "worst" 
path is that which produces the most unfavorable 
results for the insurance company.) The paper also 
shows how the C-3 Task Force went about setting up 
three "sample companies," selecting assumptions, 
and performing the calculations. Finally, it presents 
the results of the calculations and offers some con- 
clusions based on the results. 

The following are some of the conclusions of the 
task force discussed in the paper: 

1. If GIC assets are longer than GIC liabilities, "up" interest 
rate paths are "bad" and "down" paths are "good" The 
reverse is true if assets are shorter than liabilities. 

2. Higher pricing margins mean lower reserve requirements 
(and vice versa), but margins of 1.00 percent or more may 
not mitigate the need to hold reserves considerably in 
excess of 100 percent of GIC funds. For example, the 
"sample company" offering GlCs allowing voluntary 
withdrawals at book value and backing them with fifteen- 
year private placements needs reserves of about 110 per- 
cent of GIC funds. 

3. Interest rate paths "good" for one product may be "bad" 
for another. Thus, it may be possible to reduce GAAP 
reserve requirements via "risk offset" with two different 
GIC products or a GIC and another product. 

4. For a single GIC product whose assets and liabilities are 
not particularly well matched, minimum GIC statutory 
reserve requirements (per the 1980 dynamic valuation 
law) may not be adequate. For a multiple GIC product 
company that matches assets and liabilities, however, min- 
imum GIC statutory reserve requirements are adequate. 

Other thoughts about GAAP reserving for the GIC 
actuary to consider are the following: 

1. Whenever the mismatch risk results in a gain to the insur- 
ance company, the GIC actuary should consider reserving 
some or all of the gain for potential future mismatch losses. 

2. In general, the reserve needed for mismatch depends on the 
level of current interest rates and the amount of mismatch 
that the current portfolio can be expected to experience in 
the future. 

3. Sound management of a GIC line of business requires ade- 
quate reserves, surplus, and pricing. In other words, reserves 
and surplus provisions are not designed to protect against 
pricing known to be inadequate. 

4. The GIC actuary should test whatever mismatch reserve for- 
mula he comes up with to assure that it produces as smooth 
a progression of GAAP earnings as possible. Wide fluctua- 
tions in year-to-year earnings results are not desirable. 

5. Once he selects his reserve formula, the GIC actuary should 
monitor it closely and consider changing it in light of 
emerging experience. 

5. Statutory reserves: Section V.E.5 indicates that the 
level of statutory reserves required by the dynamic 
valuation law has the effect of  limiting GIC growth. 
This makes sense, of  course, because unrestricted 
growth of a risky business like the GIC business is 
inappropriate. Nonetheless, the GIC actuary does not 
want to have his company's GIC growth constrained 
more than necessary. To this end, he has two 
options--application of the aggregate principle and 
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development of an actuarial opinion. (Note: New 
York State is singled out in this section because it 
has the strictest reserving requirements, and most of 
the leading GIC writers are subject to New York's 
requirements.) 
a) The Aggregate Principle 

This principle is that the reserve held for each line 
of business of a life insurance company should be 
"good and sufficient" to discharge its expected future 
obligations according to the company's chief actu- 
ary. The reserves held for one line of business, how- 
ever, can be less than state minimum valuation 
standards for that line as long as total reserves for all 
lines meet the minimum valuation standards in 
aggregate. New York permits this principle to be 
applied to the GIC line of business; that is, 

rGoodand~ (G°°dand" / /'Minimum'/ 
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In other words, redundancies in reserves for other 
lines of business can be used to fund the minimum 
statutory reserve requirement for GICs as long as 
actual reserves held for GICs are adequate on a 
"good and sufficient" basis. (If redundancies in other 
lines are not available, however, there is no choice 
but to use surplus funds to set up the statutory 
reserves. In that event, the GIC actuary should pro- 
vide for an appropriate return on those funds in the 
GIC pricing, subsection 7, below.) 
b) Actuarial opinion 

As a result of discussions with the Society of 
Actuaries and the ad hoe industry committee (con- 
sisting of actuaries representing the largest GIC writ- 
ers), New York now prescribes a lower set of 
valuation factors (which results in lower minimum 
reserves) for GIC companies providing an actuarial 

. 

opinion. The opinion, to be signed by the company's 
chief actuary, should certify that (1) the company 
matches assets and liabilities and has adequate con- 
tingency reserves for its GIC business; and (2) GIC 
reserves resulting from the lower set of valuation 
factors are adequate on a "good and sufficient" basis. 

Accompanying the opinion should be a supporting 
memorandum demonstrating item 2 above on the 
basis of several different interest rate paths. The 
methodology for the demonstration should be similar 
to that used by the Society of Actuaries Task Force 
on C-3 Risk. What assumptions to use and other 
details of the calculations (such as what and how 
many interest rate paths to use) are not specified by 
New York; however, on June 24, 1983, New York 
released a letter to all New York licensed companies 
asking for input on this matter. Thus, the details of 
the actuarial opinion are still being firmed up as of 
this writing (January 1984). More details will 
undoubtedly emerge in connection with the submis- 
sions of actuarial opinions for year-end 1983 and 
future years. 

Note that the work required to develop this actuar- 
ial opinion is closely related to that required to deter- 
mine how much GAAP reserve is required for GICs. 
Thus, even ff the GIC actuary's company is not 
required to develop the actuarial opinion, it still 
makes sense to do the necessary work. 
Contingency surplus: As mentioned in V.E.6, contin- 
gency surplus is needed to provide protection (in 
addition to that provided by reserves) against losses 
that are very unlikely but still plausible. A good arti- 
cle on the subject of contingency reserving for GICs 
is D. D. Cody's "Contingency Surplus for C-3 Risk 
of Change in Interest Environment" (RSA VII, No. 4 
[1981], discussion note, 1378-91). This article is also 
a part of the Report of the Society of Actuaries Task 
Force on C-3 Risk. 

Contingency surplus requirements for mismatch 
can be determined using the same methodology pre- 
viously discussed for determining GAAP reserve 
requirements for mismatch, except that an "unlikely" 
rather than a "likely" set of interest rate paths would 
be selected. Then the contingency surplus needed for 
mismatch would be the excess of assets needed (to 
mature the liabilities along the "worst unlikely" 
path) over the reserve. (The above-mentioned Cody 
article recommends this methodology.) 
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An alternative approach is to select a "confidence 
level" and a probability distribution for future inter- 
est rate changes. The confidence level represents the 
degree of assurance (e.g., 0.999, 0.9999) the GIC 
actuary wants to have that all losses will be covered. 
The probability distribution would form the basis of 
a stochastic projection of future earnings. The con- 
tingency surplus needed, then, would be k t~, where 

t~ = standard deviation of earnings developed from the 
stochastic projection, 
and 

k = number of standard deviations associated with the 
confidence level selected. 

Whatever method the GIC actuary selects, he should 
also keep the following points in mind. 

1. Any method still requires a great deal of judgment. 
For instance, what constitutes an "unlikely" path? Or 
what probability distribution will future interest rates 
follow? 

2. Mismatch is not the only risk requiring a contin- 
gency surplus allocation. Other risks that need to be 
considered include asset default and call (especially if 
the GIC asset portfolio includes GNMAs). Contingency 
reserving for these risks, however, will not be discussed 
in this paper, as they can be handled by traditional 
reserving methods. 

3. In calculating contingency surplus requirements, it 
is appropriate to include an offset for earnings expected 
during the projection period. 

4. Product design affects contingency surplus require- 
ments. In particular, contingency surplus requirements 
are very high for GICs allowing participant withdrawals 
at book value, especially if such contracts are backed by 
long assets. 

5. Because of risk offset and/or risks correlated with 
each other, the total contingency surplus for GICs may 
be less than the sum of its parts. In like manner, the total 
contingency surplus needed for the company may be 
less than the sum of what is needed for each product 
line. 

6. GICs are only a recent product phenomenon and, 
accordingly, the actuarial community (or the GIC actu- 
ary's company alone) may still have a few things to 
learn about the financial and underwriting risks of 
GICs. Accordingly, it might make sense to be a little 
conservative in setting contingency surplus require- 
ments for GICs. 

7. Pricing: This section appears last in this paper 
because GIC pricing requires an understanding of 
financial risks, cash-flow antiselection risks, expense 
recovery (including taxes), reserving, and surplus 
requirements. 

The following can be thought of as a GIC pricing 
formula for new business: 

M = E(r ,e)  + S(R  - I), 

where 

M =  GIC profit margin = excess of the interest 
rate available on newly invested assets 
over the interest rate (net of all expenses) 
offered to GIC buyer; 

E(r,e) = expected cost of GIC risks and expenses 
(including taxes); 

S = surplus needed to support the GIC prod- 
uct line (this includes contingency sur- 
plus as well as the amount of surplus 
funds, if any, required to meet statutory 
reserve requirements; see subsection 5, 
above); 

R = after-tax return on surplus objective set 
by management for product lines in the 
GIC actuary's company; and 

I = after-tax return available on surplus funds 
invested in the company's surplus account 
(thus, the GIC product line should earn a 
total return of R consisting of I from sur- 
plus invested in the surplus account and 
(R - 1) from product pricing). 

For example, suppose the company has a 15 percent 
(after tax) return-on-surplus objective, a 6 percent (after 
tax) return is available from the surplus account, and 
the GIC product line has surplus requirements equal to 
5 percent of liabilities. Then, the S (R - I) term of the 
above formula is 0.45 percent. Note that this term, 
S ( R -  I), provides for the risk that the actual cost of 
GIC risks and expenses (including taxes) will exceed 
the expected cost, as well as for a return to shareholders 
(or policyholders). 

In terms of this formula, the GIC actuary should ask 
two questions. 

1. Is E (r,e) adequate? In other words, have all the risks (both 
financial risks and those to do with cash-flow antiselec- 
tion) and expenses (including taxes) been thought of, and 
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has adequate provision been made for their expected cost? 
As mentioned above, GIC is a recent enough product 
development that the GIC actuary may want to be conser- 
vative in assuming that he has thought of everything. Thus, 
he may want to assess a few extra basis points for "other." 

2. Is S (R - / )  adequate? In other words, are shareholders 
(policyholders) being given an appropriate return on the 
surplus funds needed to support the GIC product line 
(including surplus, if any, needed to set up statutory 
reserves)? Presumably, the GIC product line competes for 
company surplus with other product lines that can produce 
a return of R. In that event, allowing GICs to use surplus 
for a return of less than R may not be appropriate. 

Given how competitive the GIC market is nowadays, 
the GIC actuary may experience pressure in his company 
to use margins less than the M produced by the above 
formula. The best response to such pressure is to educate 
company management concerning the following: 

1. The risks of GIC---both financial and pertaining to cash- 
flow antiselecfion; 

2. How much margin is needed to cover the expected costs of 
GIC risks and expenses (including taxes); 

3. How much surplus is needed to support the GIC product 
line; and 

4. What return on surplus is provided by each of the pricing 
alternatives being contemplated by management. 

(This education process is apt to take time, because each 
of the above subjects is fairly complicated by itself.) 

Note that while offering GICs at a return less than R 
may not be appropriate, it may not necessarily be inap- 
propriate. GICs may offer advantages to the company 
other than profits. For instance, GICs can be a "door 
opener" to other (possibly more profitable) business. 
Also, they can on occasion be a convenient means of 
developing liquidity for the company. Thus, the point 
here is that the GIC actuary should make sure that man- 
agement fully understands and is comfortable with 
whatever returns are being derived from GIC pricing. 
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