SOCIETY OF ACTUARIES

Article from:

Risks and Rewards
Newsletter

February 2001 — Issue No. 36



PAGE 14

RISKS AND REWARDS

FEBRUARY 2001

Investment Actuary Symposium
Fair Valuation of Liabilities: Theoretical Considerations

by Luke N. Girard

approximately right? This question

is at the center of the battle
between historical cost and market value
accounting. Current market valueis
highly relevant, but its accuracy is limit-
ed. Historical accounting, on the other
hand, is highly accurate, but is of little
relevance. The following quote is from
Diana Willis at the FASB.

“The old model with its historical-
price based measures provides less
relevant information than today’s
dynamic capital markets need, and it
cannot cope with today’s complex finan-
cial instruments and risk-management
strategies — much less tomorrow’s.

It clearly indicates that the FASB has
shifted toward increased relevancy. This
increased emphasis does not necessarily
have to come at the expense of less
accuracy, since there have been ad-
vances in both valuation methodol ogy
and information technol ogy.

The two leading methods for doing a
fair valuation of liabilities are the option
pricing method and the actuarial
appraisal method. While they have wide
acceptance, they also appear to contradict
each other in many ways. A task force
formed by the American Academy of
Actuaries coined the term “option pricing
method.” Thistask force produced a
position paper that catalogued seven
possible methods, one of which was the
option pricing method.

The option pricing method has also
been referred to as the “direct method,”
since liability cash flow is discounted at
the risk-free rate plus a spread. Included
in liability cash flow is premium and
benefit cash flow aong with expenses.
This valuation method is consistent with
the way assets are valued in the capital
markets. If cash flow is certain, the
discount rates are the spot rates. If cash
flow is uncertain, we need to generate
interest rate scenarios, and then, to com-
plete the valuation, we need to

I sit better to be precisely wrong or

probability weight the path-wise present
values for each scenario. The option pric-
ing method has many advantages. The
valuation method is independent of statu-
tory accounting, risk-based capital, and
taxes. It isalso inde-
pendent of the

shareholders should be satisfied since the
company will earn its cost of capital.
Next we define aterm called the liability
spread as the asset spread minus the ratio
of required profits over the fair value of
liahilities, where the asset spread
is the expected return of the

investment strategy

assets over therisk-freerate.

that is being used to
fund the ligbilities.
Assumptions can be
objectiveif they are
derived from the
marketplace. For all these good reasons,
it is preferred by accountants and corpo-
rate finance professionals.

The actuarial appraisal method has
also been referred to as the indirect
method because it is deduced indirectly
from an actuarial appraisal. An actuaria
appraisal isfundamentally based on
discounting free cash flow. Free cash flow
is discounted at the cost of capital in order
to derive what is called DDE or
discounted distributable earnings. The
fair value of liabilitiesis deduced by
deducting DDE from the market value of
the assets. The actuarial appraisa method
has many advantages. It is based, of
course, on free cash flow, which depends
on the important realities of statutory
accounting, taxes, and the investment
strategy. It isflexible since it can incorpo-
rate actuarial assumptions of mortality,
morbidity, and lapsation. It is generally
accepted as avaluation basisin the
merger and acquisition marketplace.

As different as these two methods
appear to be, they can be reconciled. In
fact, it can be shown that they produce
exactly the same result if we are careful
in applying consistent assumptionsin
each case. This equivalence is based on
pure algebra. To see this, we start with
the actuarial appraisal method and define
aterm called required profit. Thisisthe
pretax profit that needs to be generated
by the product in order to earn the cost of
capital. If this profit is generated, the

Note that because thisis an actu-
arial appraisal, the liability
spread depends on investment
strategy, risk-based capital, statu-
tory accounting, cost of capital,
and taxes. If we add the liability spread
to the risk-free rate and discount liability
cash flow directly, we get exactly the
same result as the actuarial appraisal
method. No new information is being
created by doing an actuarial appraisal in
thisway. In essence, thisis atautology.

The new information is that thereisno
new information. Critics of thisline of
reasoning have pointed to the existence
of a“circularity” in the derivation of the
option pricing method from the actuarial
appraisal method. This circularity results
from the fair value of liabilities being
dependent on the required profit, which
isin turn dependent on the fair value of
liabilities. While it exists, it does not
invalidate the conclusion, although it
does make the mathematics somewhat
challenging (see Girard 2000-1).

Many practitioners, in declaring that
these methods are different, are not being
diligent in ensuring that assumptions are
being applied consistently between the
two methods. Whether assumptions are
derived implicitly or explicitly or
whether each method uses different
assumptions should not be sufficient
cause to view these methods as being
different. After all, within each method
different methods exist for developing
assumptions. If this were a sufficient
argument to make the two methods
different, then we would arrive at the
absurd conclusion that each method
would be different from itself. Thus, if
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we make exactly the same assumptionsin
applying each method, we will get
exactly the same result. This makesthe
two methods equivalent.

Now that we have established that the
two methods are equivalent, we are ready
to move to the next stage, which isthe
choosing of assumptions for the valuation
or accounting policy. Let’'s assume that
we have perfect markets, as Modigliani
and Miller contemplated back in 1958,
when they wrote their celebrated paper
concerning the cost of capital (see
Modigliani and Miller 1958 and 1963).

If we have perfect markets, M&M
con-cluded that we must use aleverage-
adjusted cost of capital when discounting
free cash flow. M&M derived the lever-
age-adjusted cost of capital under the
assumption of a steady state. This
assumption is not appropriate for most
fair valuation situations, since fair valua-
tions have finite horizons and cash flow
can vary for each period. However, the
leverage-adjusted cost of capital can be
generalized to accommodate finite hori-
zons and varying cash flow (see Girard
2000-2).

If we assume a leverage-adjusted cost
of capital, then the liability spread
reduces to or converges to the debt
spread. This debt spread isthe funding
cost for the firm in excess of the risk-free
interest rate or, stated differently, the debt
spread plus the risk-free rate is the
market cost of debt for the firm.

There are many reasons to suggest
that it is quite sensible to use aleverage-
adjusted cost of capital asthe policy
when doing an actuarial appraisal. For
example, everyone would agree that if
you have ariskier investment strategy,
you should be using a higher discount
rate.

If the level of risk-based capital is
lower, you have more leverage and this
should result in a higher discount rate.
Also, if the reserve basisis weak, this
means higher leverage, which should
translate into a higher discount rate. A
leverage-adjusted cost of capital has all
these desirable attributes. Furthermore,
using a "“risk-adjusted rate of turn” may
be required under the actuarial standards
of practice in order to reflect the risk of

leverage. At least, appropriate disclosure
may be necessary if the discount rate
does not reflect all risks (see section
5.2.2 of Actuarial Standard of Practice
No. 19 — Actuarial Appraisals).

The insurance markets are not perfect.
Life insurance policies do not tradein the
capital market as treasury bonds do.
Therefore, it is quite natural and appropri-
ate to critique this assumption. So, why
should we make the perfect market
assumption? First, it isagood ideato have
an internally consistent val uation process,
and the perfect market assumption helps
you achieve that consistency. Second, the
perfect market assumption is consistent
with asset valuation.

This assumption is generally made on
the asset side of the balance sheet to
value similar risks such asinterest rate
risk and equity market risk. Third, the
assumption is objective, the information
used in the valuation process comes from
the market and is not subjectively derived
by management.

Objectivity is good because it helpsto
ensure comparability between compa-
nies. Finaly, the perfect market
assumption insures that you have awill-
ing buyer and awilling seller, whichisa
generally accepted guidelinein afair
valuation.

In doing an actuarial appraisal, the
assumption is often made that the cost of
capital is constant. A more sophisticated
assumption would be to assume that the
cost capital isequal to therisk-freeinter-
est rate plus a spread. These assumptions
are usually made when calculating an
option adjusted value of distributable
earnings (OAVDE). The pitfall isthat, if
you do this, you are implicitly assuming
that leverage is constant over both state
and time.

However, leverageis not static. It can
be quite dynamic. Leverage can be very
large, it can be very small, and it can
even be negative. The existence of
dynamic leverage is problematic when
valuing merger and acquisition transac-
tions at one single corporate hurdle rate
or at therisk-free interest rate plus a
static spread. Depending on the circum-
stances, this practice could easily result
in mispricing atransaction.

It has been said that it is not the objec-
tive of FASB to measure the distributable
earnings capacity of the firm. In fact, that
is exactly what we are doing when we are
calculating fair values by discounting
liability cash flows directly at the risk-
free interest rate plus the firm'’s debt
spread. We have also been told that when
doing afair valuation, we should not be
discounting liability cash flow at the
company’s investment earnings rate less
aprofit margin. In fact, that's what we
areimplicitly doing when we are doing a
fair valuation using the option pricing
method.

In summary, we started off with the
actuarial appraisal method. We reformu-
lated the actuarial appraisal method into
the option pricing method format. We then
made the assumption that liabilities are
freely traded in perfect markets. From all
this, we concluded that liability cash flow
should be discounted at the risk-free inter-
est rate plus the firm’s debt spread and
then we make an adjustment for taxes.
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