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New risk definition
Reflects variation of pension surplus
By Khaled Salama

and Frank A. Sortino
here is clearly a flaw in simply
T
defining risk as dispersion
about the mean. It implies volatil
ity in the rate of increase is just as
undesirable as volatility in the
rate of decrease. It is of criti
cal importance that a measure of
risk be able to distinguish be
tween the two.
Risk measurement is a long
standing issue in pension fund
management. Assets and liabili
ties often respond to different
conditions and move in different
directions at the same time, caus
ing volatility and, thus, risk. With
the advent of the Financial Ac
counting Standards Board's
Statement 87, such volatility is
no longer confined to a footnote;
the problem is more acute. Busi
ness executives are seeing how
pension fund performance harms
or enhances their financial state
ments.
For most pension plans, the im
pact of fund performance can be
addressed by examining the pen
sion surplus. Some refer to it as
surplus management. (The surplus
represents the market value of
assets in excess of the present
value of accrued or projected lia
bilities, depending on the purpose
for measuring the surplus.)
It is' not appropriate to focus' on
the dispersion about the mean re
turn of assets when trying to mea
sure pension risk. It also is inap
propriate to measure risk as
dispersion about the mean of the
surplus. We believe the proper
objective should be to maximize
expected return. for a given level
of what we call "below-target
risk."
To all interests in the pension
plan - beneficiaries, manage
ment, shareholders and the rest
- the surplus represents a critical
variable in measuring risk. The
question is: How should this risk
be measured?
Some suggest surplus volatility
be measured as the standard de

viation of the rate of change in the
surplus. The problem is this mea
sure cannot distinguish between
good and bad impacts on surplus.
Either impact adds to the volatil
ity, as risk is measured. To see the
impact of various scenarios on
surplus requires a model that
captures the combination of actu
arial and investment implications
of each new event on a plan. The
accompanying table shows the
need for a more rigorous measure
of risk than standard deviation.
We suggest below-target devia
tion. The target is a return rate
that must be earned at minimum
to mai~tain a given level of fund
ing, which would avoid an in
crease in pension expense and a
balance sheet liability. If the tar
get is 8%, for example, returns
below that target incur risk; re
turns above the target do not. One
way to quantify this concept of
risk is to measure only the de
viations below the target.
Both the below-target deviation
and standard deviation are mea
sures of surplus risk. But each can
give very different results. Stan
dard deviation can give the false
impression that one investment
strategy is riskier than another
when clearly it's the reverse. A
closer examination reveals the
error.
Use an example of two equally
likely economic scenarios and two
investment strategies to be eva
··luated during a one-year time
horizon. Suppose a plan begins
with pension assets of $60 million.
The accrued benefit obligation of
$45 million is valued at the long
term rate of 8% as FASB 87 re
quires. This leaves a surplus of
$15 million.
In the example, a plan sponsor
is considering two courses of ac
tion. One is a long-term bond
strategy, which calls for the pur
chase of 16-year zero-coupon
Treasury securities yielding 8%.
The other is an immunization
strategy, using 8%-year Treasury
zero-coupon bonds, also yielding
8%, and matching the duration of
(~'Entire contents
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the liabilities with the assets so
they move in tandem with interest
rate shifts.
If the economy experiences sta
ble growth, and interest rates re
main constant at 8%, each invest
ment strategy produces a gain on
plan assets of 8%. The surplus in
creases 8% as well, maintaining a
constant funded ratio.
If a recession occurs and inter
est rates fall to 6%, the long-bond
strategy, being extremely sensi
tive to interest rate movements,
produces an increase in surplus
of 81%, to $27.2 million. The im
munization strategy produces a
surplus gain of 8%, thus immuniz
ing the portfolio against interest-

rate risk under both scenarios.
In the example, surplus stan
dard deviation indicates the long
bond strategy is more risky than
immunization. The sponsor, how
ever, clearly would prefer the
long-bond strategy, because it
couldn't do worse but could do
better.
The measure of risk we call
below-target deviation correctly
portrays both strategies as risk
less; and because the long-bond
strategy provides a higher return
for the same amount of below
target risk, it dominates the im
munization strategy for all inves
tors, regardless of their tolerance
for risk.
_

Comparison of risk measures
Strategy

long bond
Immunization

Surplus
return

Target

Standard
deviation

Below target
deviation

45%
8

8%
8

36%
0

0%
0
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