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FIGURE 1. Single and Pairs Jumps

ELEMENT sov
Double Toe Loop 1.3
Double Salchow 1.3
Double Loop 1.5
Double Flip 1.7
Double Lutz 19
Double Axel 33
Triple Toe Loop 4.0
Triple Salchow 4.5
Triple Loop 5.0
Triple Flip 55
Triple Lutz 6.0
Triple Axel 7.5
Quad Toe Loop 9.0
Quad Salchow 9.5
Quad Loop 10.0
Quad Flip 10.5
Quad Lutz 11.0
Quad Axel 13.0

Source: U.S. Figure Skating™

One aspect of the new judging sys-
tem receiving attention from the TV
commentators was the scale of values
(SOV). The SOV, according to U.S.
Figure Skating™, assigns a specific base
value to each technical element (dou-
ble axel, for example) that reflects its
difficulty. For the sake of keeping this
comparison manageable, I considered
only jump elements and ignored other
elements of a figure skating routine
such as spins, steps, and throws.

As background, Figure 1 displays
the SOV of jump elements.

I wanted to understand how the
SOV was determined, and I hoped to
relate that process to how actuaries
might have approached the task. I con-
cluded that some similarities existed,
but it seemed to me there were even
greater differences.

My first reaction was to compare
the development of the judging system
with ratemaking because they both in-
volve quantifying an amount related to
an uncertain event (landing vs. falling
in figure skating). Insurance loss cost
is often defined as the average loss
per exposure unit. The loss cost can
be interpreted to be based on prob-
ability. Actuaries accept the existing
process and estimate the correspond-
ing results.

On the other hand, the rationale
for the SOV of each jump element is
based on results. Presumably the ob-
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Actuarial Figure Skating

HE JUDGING OF INTERNATIONAL FIGURE SKATING COMPETITIONS, such as in the Winter Olym-

pics, has become more objective since the figure skating judge scandal at the 2002 Salt Lake City

Winter Olympics. The figure skating at the 2006 Turin, Italy, Winter Olympics showcased to the
world the recently developed judging system. Even though my knowledge of figure skating is only as deep as
what I learn while watching the Winter Olympics every four years, hearing about this new objective scoring
system and all the work that went into its development made me wonder how the process of establishing the
judging system compared with the processes actuaries use in their work.

jective of the figure skater is to win the
competition. As such, skaters are going
to perform jump elements to put them-
selves in the optimal position to win.

The International Skating Union
(ISU), the organization responsible for
establishing the SOV, relied on a group
of skating experts composed of skaters,
coaches, and judges to determine the SOV
for each element. The group of experts
began by relying on their knowledge and
experience of completing each element.
As a group, they agreed an axel is more
difficult than a lutz, which is more diffi-
cult than a flip, and so on until the easiest
of the jumps: toe loop. This relationship is
apparent from the table at left.

More obvious, the group of experts
also agreed that a quad is more difficult
than a triple, which is more difficult than
a double. For example, a triple salchow
is more difficult than a double salchow.
Therefore the triple element should re-
ceive a higher SOV than the double.

The next item they compromised
on was the combination of element and
quantity considerations. They agreed that
the easiest quad is more difficult than the
most difficult triple and similarly that the
easiest triple is more difficult than the
most difficult double.

Once the ordinal relationship shown
in the table was established, values were
judgmentally assigned to each element
while maintaining the established order.
The starting point was the amalgamation
of the experts’ suggestions, proceeding
through several rounds of discussion.
Finally, the first version of the SOV
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was established and set to be used in a
competition.

Since the SOV’s unveiling and first test
at the Grand Prix of Figure Skating in 2003,
its revision effort has been led mostly by
trial and error. For example, if (relative to
preferred results of the ISU) not enough tri-
ples and too many doubles were executed in
ensuing competitions, the next step was to
increase the SOV of the triple and decrease
the SOV of the double, or some combina-
tion thereof. According to a representative
of the ISU committee that established the
SOV, the relationship of SOV as shown in
the table is expected to be relatively constant
going forward. The SOV is still evolving,
however, with tweaks expected annually.
To reiterate, the tweaks will be in response
to managing a preferred result.

It’s apparent the ISU committee relied
on experience, logic, and judgment when

establishing the SOV, much as an actuary
would. An actuary, however, may have
approached the task of creating the SOV
differently. First of all, I was surprised to
learn how little mathematics went into
the determination of the SOV and overall
judging system. This limited use of sta-
tistical analysis wasn't a result of lack of
expertise to perform such analysis. In fact,
the ISU committee was chaired by a col-
lege math professor.

If an actuary had been assigned to the
task of estimating the SOV, for better or
worse, the actuary may have requested a
database of past figure skating competi-
tions that included skaters with skill levels
similar to the skating competitions that
plan to use the SOV system in the future.
The database might be expected to con-
tain a history of jump attempts and their
resulting success or failure. It would also

be necessary for the database to identify
the jump element (e.g., triple toe loop). It
may also be advantageous to separate the
figure skaters by gender in order to make
the data more homogenous.

After reviewing the history of jump
attempts and their results, the actuary
could determine each jump’s relative diffi-
culty based on the percentage of successes.
The actuary may choose to assign point
values in amounts inversely related to the
probability of successfully completing the
jump. At first thought, it may be advisable
to include an ever increasing “risk” mar-
gin with each jump element as each jump’s
difficulty increases in order to encourage
more difficult jumps.

With this objective and a simplified
binomial outcome of land vs. fall, the ex-
pected point value to be awarded for a
triple axel (where expected point value

Actuaries Know What to Avoid.
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Any insurance endeavor is fraught with risk. Successful
actuaries don't rely on luck — they foresee dangers
and plan for a range of eventualities. Loss reserves
estimation, premium pricing, and much more all depend
on having full information. Factoring in all the variables
could he a mammoth task, but it isn't — thanks to @RISK.
Using Monte Carlo simulation in Excel, @RISK shows all
possible outcomes, enabling smart decision-makers to
minimize uncertainty. Which is lucky for them.

Download a FREE trial version at www.palisade.com/contingencies today!
Order @RISK now and SAVE $250! Call 800 432 RISK or 607 277 8000
and mention this ad. In Europe call +44 1895 425050.




Actuaries must rely on judgment, then revise their selections

over time with the benefit of development.

equals the probability of landing times the
point value for landing) would be higher
than the expected point value for landing
a double axel.

Within any given routine and competi-
tion, however, the figure skater can receive
credit only for a limited number of jump
attempts. This constraint may work to
dampen the marginal point value in excess
of the point value as expected.

Let’s assume a figure skater is more
likely to complete successfully two triple
loops than one quad loop. It would seem
advantageous to the figure skater to at-
tempt two triple loops instead of one quad
loop, since a quad loop is worth the same
value as two triple loops. However, due to
the limits in the number of jump elements
in a routine for which the figure skater

can receive credit, the figure skater may
be better off attempting the quad loop. In
the end, whatever the underlying rationale,
the assigned point value for more difficult
jumps would inevitably rely on judgment
to some degree.

Overall, the ISU’s approach and an
actuarial approach seem to have little in
common, but similarities do exist. For
example, insurance premiums may be
estimated initially by actuaries, but the fi-
nal premium that insureds ultimately pay
reflects the considerations of several par-
ties, such as management, marketing, and
underwriting. As mentioned earlier, the
SOV was the result of compromise among
parties with varying involvement.

Further, actuaries may review the num-
bers and consider them when selecting a
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Actuarial Talent-Driven Results.

final answer, but as is the case for the ISU
and their SOV, judgment and logic ulti-
mately must prevail. Actuaries may be
requested to price an insurance coverage
for which little if any applicable historical
experience exists. In these instances, ac-
tuaries must rely on judgment, then revise
their selections over time with the benefit
of development. The ISU made its initial
selections and has been reconsidering
them annually.

Given the differences I feel exist be-
tween a cursory actuarial approach and
the ISU’s approach to establishing the
SOV, when my wife insists we watch fig-
ure skating during the Vancouver Winter
Olympics in 2010, I'll wonder how much
more, or less, interesting the action would
be if actuaries were involved. °
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EXECUTIVE DIRECTOR

Leverage your proven technical & business acumen and consultative, strate-
gic mindset as the Executive Ditector for the newly-created project-based
mternal consulting unit of this renowned "A++" rated insurer.
Responsibilities  mclude  ALM, sk  management, product
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}f)ind out more, please contact Mary Kilkenny.

ACTUARIAL CONSULTING PROJECTS
Atre you an independent consultant looking for projects to fill in gaps in
your schedule? Are you currently m-between positions? We have the ideal
opportunity for you - short-term and long-term projects in the product
development and financial arenas, including pricing, reserving and year-end
& quarterly reporting. All-expense-paid travel Jn’ovided to work on premis-
es. For more information, please contact Todd Sauvola.

CHIEF VALUATION ACTUARY

Bring your superior management ability, team-building strength, and actu-
arial expertise in the financial arena to the executive management table in
this newly-created role designed for a multi-faceted actuarial busimess
leader. This FSA/MAAA wiﬁg]serve as a role model and strategic business
partner and will lead the financial/valuation actuarial function and staff.
10+ years in life and health insurance, as well as life insurance regulatory
compliance and valuation experience (STAT, tax & GAAP) ideal. For more
information, please contact Nida Osman or Margaret Resce Milkint.

LEAD FINANCIAL DIRECTOR
Well-respected financial services firm's financial reporting division requires
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