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The Bullet GIC as an Example

by David F. Babbel, Jeremy Gold, and Craig Merrill

issues related to fair value in the actuarial literature, in

conferences, and among individuals interested in this
topic. Unfortunately, we seem to be failing to communicate due,
in part, to inconsistent use of terminology. The goa of thisdis-
cussion paper isto present afew concepts that we hope will be of
use in the broader discussion of fair value of liabilities.

T here has been considerable discussion of avariety of

Fair Value from the Perspective of FASB
Current practice dictates that corporate liabilities (specificaly,
bonds) are listed on the balance sheet on abook value basis. The
liability changes only if the company actually refunds or retires
the bond. FASB is moving toward a requirement that the market
value of the bond be reported in place of, or in addition to, the
book value of the bond. The reasonsfor this change are covered
in some detail in document number 204-B of the Financial
Accounting Series (December 14, 1999) entitled, “Preliminary
views on Mgjor Issues Related to Reporting Financial Instruments
and certain related assets and liabilities at fair value.”

In the preliminary views document they indicate that “fair
value”’ should be determined based on observable market prices.

(continued on page 4)

Beyond the Bullet GIC

by Stephen J. Strommen

Babbel, Gold and Merrill provide an excellent exposition

of three approaches to present-valuing a series of risky
cash flows and provide several insights into the way modern
finance theory deals with risk. The purpose of this articleis to
bring these insights to the world of insurance risks and view
them in relation to existing actuarial techniques.

All three of the valuation approaches presented by Babbel,
Gold and Merrill involve direct discounting of liability cash
flows. However, current actuarial practice for determining
liability exit value (i.e. fair value) is embodied by the actuarial
appraisal method, an indirect method under which the value of
the liability is computed as the market value of assets supporting
the liahility less the present value of future distributable earn-
ings at ahurdlerate.

Many observers feel that direct discounting and the actuarial
appraisal method produce different values. However, Luke
Girard demonstrated that these two methods produce identical
values when identical assumptions are used. The source of
confusion is that many observersfind it hard to justify the
assumptions that must be used under a direct discounting

I n a separate article in this edition of Risks and Rewards,

(continued on page 8)
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continued from page 1

method to arrive at the same liability
value as the actuarial appraisal method.
The principal areas of discomfort are the
discount rate and the provision for risk.

To justify the required assumptions
under direct discounting, let's decompose
aliability exit transaction (i.e. assump-
tion reinsurance) into the parts that have
financial value. A liability exit transac-
tion involves three key elements that
have real financial effects.

1. Theliahility cash flows become the
responsibility of the buyer.

2. The sdller provides the buyer with
cash or invested assets whose market
valueisequal to thefair value of the
liability.

3. The buyer accepts the liability risk. To
do so, the buyer commits some capital
in addition to the amount provided by
the seller to provide security for the
liability.

When a buyer determines the amount
of cash or invested assets to demand
from the seller, the buyer sums the effect
of al three parts of the transaction. These
effects are:

1. Theliahility cash flows become the
buyer’s responsibility. Thisvaue by
itself is the discounted present value
of the liability cash flows at arisk-
freerate. If credit standing isto be
reflected, then the liability cash flows
should be adjusted downward to
reflect the probability of default.

2. The buyer acquires cash or invested
assets that can be re-invested for the
duration of the ligbilitiesto earn a
return above the risk-free rate. The
possibility of earning a spread over
the risk-free rate is an opportunity that
has value for the buyer. This value
serves to reduce the fair value of the
liability.

3. The buyer’s acceptance of risk
requires acommitment of capital to
provide security for the liability. The
cost of this capital commitment
increases the value of the liability.

Thus we have the following:

Liability =
exit value

Present value of ligbility
cash flows at risk-free
rate less Value of buyer’s
opportunity to re-invest
plus Provision for risk

Whileit's clear how to calculate the
present value of liability cash flows at a
risk-free rate, it's not obvious how the
other parts of liability exit value can be
treated under a direct discounting
approach. Here's how:

» Thevalue of the buyer’s opportunity
to re-invest can be represented by an
expected investment yield spread over
the risk-free rate. This spread is the
excess of the investment yield the
buyer expectsto achieve over the risk-
freerate. Use of this spread when
discounting liability cash flows results
in asmaller present value, thereby
taking into account the value of the
buyer’s opportunity to re-invest.

* Thecost of capital can be computed
as adollar amount and added to liabil-
ity cash flowsjust like any expected
claim payment. When the present
value of liability cash flowsis com-
puted with this amount added to cash
flows, the resulting present value is
larger, thereby taking into account the
buyer’s cost of capital. (It's aso possi-
ble to express the cost of capital asa
reduction to the discount rate rather
than as an addition to liability cash
flows.)

To summarize, direct discounting of
liahility cash flows will produce aliabil-
ity value equal to that under the actuarial
appraisal method if the following
assumptions are made:

1. Thediscount rate includes a spread
over the risk-free rate equal to what
the buyer expectsto earn on the
invested assets.

2. The buyer’s cost of capita is added
to the liability cash flows being
valued, or equivalently, converted to
areduction in the discount rate.

These two assumptions focus on areas
of much debate: the discount rate and the
provision for risk. Here are afew obser-
vations on each, taking into account both
the analysis above and the discussion by
Babbel, Gold, and Merrill.

The Discount Rate

As suggested above, the discount rate
should include a spread over the risk-
free rate. The spread should be what the
buyer (not the seller) expects to achieve.
Since it isthe buyer’s expectation in
which we are interested, we can assume
for the sake of discussion that the exist-
ing portfolio will be sold and re-invested
as part of the exit transaction. The spread
on a portfolio selected by areasonable
buyer is what we need to estimate. This
could well be different from the spread
on the seller’s portfolio, although it may
be the same.

Many observers object to including
an investment spread on risky assets
when determining the discount rate. In
their article in this issue of Risks and
Rewards, Babbel, Gold, and Merrill
point out that the return on assets does
not explicitly appear in their option-
based formula for the value of a bond.
However, they are careful to observe that
its absence is due to the use of martin-
gale probabilities rather than “real”
probabilities. The return on risky assets
isimplicit in their formulabecauseit is
used when deriving martingal e probabil -
itiesfrom “real” probabilities. Therefore
the expected return on risky assets influ-
ences the value of abond or other
financia liability under both their analy-
sis and that presented here.
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The Provision for Risk

The analysis above uses the cost of capi-
tal to quantify the provision for risk.
Before discussing the cost of capital, let's
review the way risk should affect fair
value of afinancia instrument.

Risk can be accepted by either the
payer of the cash flows or by the
receiver of the cash flows. Risks
accepted by the receiver reduce the fair
value of the instrument. Risks accepted
by the payer increase the fair value of
the instrument.

In their discussion of bonds and
mortgage-backed securities, Babbel,
Gold, and Merrill dealt only with risks
accepted by the receiver of the
payments. The risks were default or
prepayment. Both risks reduce the fair
value of the instrument in question.
They can be valued by including a posi-
tive spread in the discount rate, asin
their method 1, or by subtracting a
“certainty equivalent” from cash flows
asin their method 3.

In the general insurance context, most
risks are accepted by the payer, that is, the
insurer. Therisk isthat future insurance
claims could be much different than
expected. Thisrisk increases the fair value
of insurance ligbilities. The risk can be
represented by including a negative spread
in the discount rate under method 1 or
adding a*“ certainty equivalent” to cash
flows under method 3.

A number of methods have been
proposed for quantifying the provision
for risk. Babbel, Gold, and Merrill refer
to methods (their method 2) that have
been developed and used widely to
quantify interest rate risk.

These methods rely upon the exis-
tence of acom- plete and active market
from which the “market price of risk”
can be determined. With the market
price of risk one can in theory compute
the martingal e probabilities that must be
used when discounting cash flows using
arisk-neutral interest rate process.

The use of the martingale probabili-
ties eliminates the need for the interest
rate spread that could otherwise be used
to value the risk.

Since there is no complete and active
market for insurance policy risks,
applying that approach isn’t practical in
the insurance context. The actuarial
appraisal method uses a different
approach. The provision for risk is the
cost of capital. Insurers hold capital to
make the pay-ment of claims a near
certainty.

Under adirect discounting approach
equivalent to the actuarial appraisa
method, the cost of carrying capital is
added to liability cash flowsin the
manner of the “ certainty equivalent”
under method 3 of Babbel, Gold, and
Merrill.

Some observersfeel that the cost of
capital is difficult to estimate. Clearly
there is some judgment involved. The
cost of capital isthe product of the
amount of capital required and the excess
of the required pre-tax return on that
capital over the portfolio investment
yield*. Estimates must be used for the
amount of capital required and for the
required return.

In the United States, it is common
practice for actuaries pricing life insur-
ance and annuity business to build the
cost of capital into their calculationsin
exactly the terms described here.

Since it iscommon practice for such
estimatesto be madein pricing, it is hard
to argue that such estimates cannot be
made for valuation. Over time, either actu-
aria standards or pressure from auditors
will push companies towards reasonable
consistency in these assumptions.

It's important to realize that when the
cost of capital is used to quantify the
provision for risk in a multi-scenario
valuation model, the real probabilities
must be used rather than the martingale
or risk-neutral probabilities. That's
because the use of martingale probabili-
ties makes a provision for risk. If the
full cost of capital is also included, then
the provision for risk is at least partly
double-counted.

Some observers prefer to make the
provision for risk as an adjustment to the
interest rate used for valuation rather than
as an addition to cash flows. It is cer-
tainly possible to do thisin a manner that

produces the same result as the approach
given here. Arguments as to which
approach is best are beyond the scope of
thisarticle.

Interaction of the Discount

Rate and Provision for Risk
One way to think about Girard's trans-
formation of the actuarial appraisal
method is to consider it an indirect
approach to determining the appropriate
interest rate spread for use in present-
valuing insurance liabilities. We start
with the risk-free rate, add a spread for
investment risk, and then subtract a
spread for total enterprise risk. What's
left isthe spread for liabilities.

Aswe' ve discussed, the spread for
investment risk isthe spread included in
the expected return on the investment
portfolio. The spread for total enterprise
risk isthe cost of capital expressed in
terms of ayield spread.

This framework explains some of the
liability spreads observed in the market-
place. For example:

1. Inthe case of abullet GIC, we have an
illiquid financia instrument. Insurers
typically invest in somewhat illiquid
assets to support the GIC, and thereby
earn ayield spread attributable to the
liquidity risk. However, since the GIC
liability’sliquidity characteristics
hedge the liquidity risk, the total
enterpriserisk is smaller than the
asset risk. When the total enterprise
risk spread is deducted from the
investment risk spread, thereis a posi-
tive remainder. So the discount rate
for aGIC liahility can be greater than
the risk-free rate because of the
market liquidity premiumthat is
hedged by the liability.

2. Inthe case of some property-casualty
business, there is no hedging relation-
ship between the investment portfolio
and theliabilities. The total enterprise
risk is greater than the investment risk.
When the spread for total enterprise
risk is subtracted from the spread for

(continued on page 10)
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investment risk the result is a negative
net spread. So the discount rate for
some property-casualty business can
be less than the risk-free rate.

These examples show that the liability
discount rate can be either greater or less
than the risk-free rate. In general, it can
only be greater than the risk-free rate
when there is some sort of hedging rela-
tionship (or negative risk covariance)
between the insurance policies and the

investments so that the insurer does not
retain the entire investment risk.

Conclusion

The purpose of this article has been to
bring the insights of Babbel, Gold, and
Merrill to the world of insurance risks
and view them in relation to existing
actuarial techniques. In doing so, we
have found their insights to be entirely
consistent with existing actuarial

practice and helpful in confirming the
appropriate assumptions for usein
liability fair valuation.

Stephen J. Srommen, FSA, MAAA, is
an associate actuary at Northwestern
Mutual in Milwaukee, WI. He can

be reached at stevestrommen@
northwesternmutual .com.
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Liberty Rings in 1st Annual Investment Actuary Symposium

by Max J. Rudolph

Florida and “chads,” the first Investment Actuary Symposium was held November 9 and 10 just up the street from

Independence Hall. The seminar was held the day following one detailing the Unified Valuation System and was
sponsored by the SOA, AAA, CCA, and CIA. Four of the session time dlots had three different options, which allowed partici-
pants to attend topics of interest to them. The day-and-a half seminar started with an economic review by Bharat Nauriyal,
Ph.D., of Nationwide. Craig Merrill Ph.D., from BY U, reported on some valuation models that are being considered by the
UV S team. Alton Cogert, CFA, CPA, gave an entertaining review of current issues for investment managers, including invest-
ment performance and rating agency issues. The first breakout session featured M& A implementation issues, derivatives, and

T he voters of America should have visited Philadelphia to find some expert counters. While the world's focus was on

Peter Jones, FIA, provided an interesting comparison with UK methodol ogies over lunch, followed by a discussion of invest-
ment strategies, led by David Ingram, FSA, from M&R and Steven Huber, FSA, CFA, from Aeltus. The second breakout session
ended the first day, with discussions covering fair value accounting, option pricing models, and liquidity.

The second day featured two breakout sessions and an opportunity to “ Ask the Experts.” Investor relations, risk position
reports, and variable product guarantees were discussed at the first breakout session. Performance measurement, modeling
assumptions, and interest rate models were the topics for the final breakout sessions. The distinguished group of experts included
Peter Jones, Alton Cogert, Bob Reitano, FSA, from John Hancock and George Silos, FSA, CFA, from New York Life. The
discussion ranged from UV S to embedded value and beyond.

While abrief review like this one can't give you an in-depth understanding of the topics discussed, it can give you aflavor for
the direction of this recurring seminar. Hopefully, the sessions were valuable to attendees and repeat participants will value the
meeting for the networking possibilities as well as the educational benefits.

Thanksto Tony Dardis, FIA, ASA, CFA, for coordinating the meeting and providing excellent kickoff and closing remarks.
Many thanks also go to the planning committee, which included Tony, Syed Ali, Steve Craighead, Peter Hepokoski, and David
Vanden Heuvel. If you have any ideas for topics or speakers during next year’s seminar, let someone from this group or the
Investment Section Council know. Please turn to page 12 to begin reading the first of a number of articlesin thisissue from
presenters at the first Investment Actuaries Symposium.

Max J. Rudolph, FSA, MAAA, isvice president and actuary at Mutual/United of Omaha Insurance Company in Omaha, NE, and
is also Vice-Chairperson of the Investment Section Council. He can be reached at max.rudol ph@mutual of omaha.com.
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