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W hen I was a young actuary working in
product development, we used an in-
house system written in APL to perform

our pricing work. Although the system was quite
good for its day, it suffered from the usual short-
comings—limited documentation, inability to
incorporate new features without significant cod-
ing and subtle bugs that would appear at inoppor-
tune moments—usually when I was working on a
tight deadline.

One day the head of the department brought in a
representative from a brokerage house in an attempt
to set up another distribution channel. In his
naïveté, the rep asked how long it would take to
develop a new product with this system. The depart-
ment head answered, “With this system, we can do
it in a day.”

Of course this statement was an egregious exaggera-
tion, and could only be true if referring to a minor
tweak to an existing product. I later told the depart-
ment head that he was fortunate that the system
didn’t crash when the brokerage house rep was look-
ing. Since that time, the proliferation of electronic
spreadsheets has significantly improved actuaries’
ability to respond in a timely manner to both mar-
ket place developments and financial reporting
requirements. Although a new product in a day may
still be unrealistic, spreadsheets have improved
response time over the bad old days of APL pricing
systems.

However, spreadsheets have a dark side. Because of
their nearly infinite flexibility, they can be used in
many situations, including situations where they
should not be used. Spreadsheets should be used
when a quick solution is needed or when there is no
existing programmatic solution. Spreadsheets should
not be used for production—that is, for ongoing,
periodic calculations or compilations of amounts for
financial or management reporting.

Sarbanes-Oxley has put a spotlight on how errors
can creep into spreadsheets. The horror stories relat-
ing to spreadsheet errors were so sufficiently circulat-
ed during the initial phases of Sarbanes-Oxley imple-
mentation that no repetition is necessary. These
errors are, however, a red herring. It is possible to

manage spreadsheets so that there are no material
errors.

The real problem with spreadsheets is deeper and
more endemic than intimated by Sarbanes-Oxley.
Any spreadsheet used for production work is a nexus
of inefficiency and a sinkhole of opportunity costs.
Spreadsheets used for production work convert actu-
aries from risk analyzers into spreadsheet managers.
The constant attention that these spreadsheets need
drains resources that could be more profitably
employed elsewhere. Actuaries, with their can-do
attitude and facility with spreadsheets, have become
enablers of poor management.

This problem is not amenable to correction, the way
common errors are. Any spreadsheet that is complex
enough to require an actuary is complex enough to
require ongoing actuarial support. This ongoing sup-
port, combined with the notorious lack of documen-
tation skills found in most actuarial shops results in
business processes that devour valuable resources.

In the table on page 16, I compare some of the
strengths of spreadsheets to some of the strengths of
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formal programs. In this context, a formal program is
used in the general sense of a program written in a for-
mal programming language with a specific syntax and
semantics, rather than in a more specialized sense of a
program written or analyzed using formal methods.

Strengths

Spreadsheets Formal Programs
Ubiquity Scarcity
Facility Complexity
Rapidity Deliberateness

Ubiquity versus Scarcity
Spreadsheets are everywhere in the electronic ecolo-
gy. Almost every single business computer has some
form of spreadsheet installed. This widespread avail-
ability means that spreadsheets are ideal for dealing
with urgent tasks.

The ubiquity of spreadsheets allows for the imple-
mentation of urgent processes by those who are
directly concerned with the process—those who best

understand the “what” and
“how” of the res of the process.

Formal programs on the other
hand, at least those used for
insurance company production
purposes, have a limited exis-
tence. Such programs exist in
one place, or perhaps in a few
places. This scarcity is appropri-
ate for business processes that
are mature and well defined.
Scarcity prevents mutant ver-
sions of the program. Changes
are not made willy-nilly, but are

made in a controlled manner, complete with testing.

Facility versus Complexity
While it may take a village to raise a child, it only
takes a village idiot to create a spreadsheet.
Spreadsheets are easy to learn. In fact, where I live,
mothers routinely enroll their newborns in spread-
sheet training classes so they will have a leg up for
enrollment in private kindergarten.

Spreadsheets’ ease of use makes it useful to people
with no programming skills. In fact, this ease of use
sometimes seems to unleash a great deal of creativi-
ty. I have seen spreadsheets of fascinating sophistica-
tion and breathtaking scope.

The facility of spreadsheets is closely connected to
their ubiquity. Their ease of use is what makes them
so useful on a widespread basis.

Formal programs, on the other hand, are written in
a programming language with strict syntax and
semantics that requires education and practice to
use properly. This formalized structure is designed
to deal with complex data structures in a precise
manner.

Writing good code is a skill that requires both some
theoretical knowledge as well as practical experience.
In fact, writing good code is somewhat like actuarial
science in the sense that most individual tasks are
not very difficult—but there are a lot of individual
tasks and both the programmer and the actuary have
to exercise due care in making sure that all of the
individual pieces fit together properly. One such area
of fitting is in data structures.

Data structures used for insurance production work
are often more complex than is appropriate, or even
possible, to use in a spreadsheet, where data and pro-
cessing are mixed together in an electronic goulash.
The complexity of formal programs allows for sepa-
ration of data from processing, and for each to be
designed for efficiency and effectiveness.

Rapidity versus Deliberateness
Rapidity here refers to the time between conceptual-
ization and calculation. Spreadsheets can be created
quickly—even spreadsheets of great complexity. And
while developing a completely new product in a day
may still be a fairy tale, the use of spreadsheets for
development of new products or features can create
significant efficiencies.

This speed advantage is the greatest benefit that
spreadsheets bring to any enterprise. The ability to
complete a project in weeks rather than the months
or years required with formal programs is of ines-
timable value.

Formal programs, on the other hand, are developed
with deliberateness. Although quicker is always bet-
ter, the strength of formal programs is the process
used to consider the business rules and possible cir-
cumstances likely to occur in practice and to design
code to deal with these circumstances. Spreadsheets,
on the other hand, are often operated on a hindsight
basis, where results are certified by a review for rea-
sonableness after the fact, with little or no before the
fact review.

Spreadsheets are everywhere
in the electronic ecology.
Almost every single business
computer has some form of
spreadsheet installed. This
widespread availability means
that spreadsheets are ideal for
dealing with urgent tasks.
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In addition, a formal program makes provision for
situations that “don’t compute.” Rather than the
dreaded #VALUE! that a spreadsheet will generate, a
formal program has a specified procedure to deal
with exceptions—even if it is only to print out the
exception list so someone can perform processing
manually (that is, on a spreadsheet!).

Formal programs also have extensive testing proce-
dures to ensure that what the program does is what
it was intended to do. This points out the distinction
between spreadsheets and programs. Spreadsheets
are ideal for testing (among other things), while pro-
grams are ideal for ongoing and extensive calcula-
tions. In addition, formal documentation rules for
formal programs encapsulate the thought processes
and business rules that lie behind the items being
processed.

The deliberateness of formal programs is an invest-
ment and becomes part of the operating leverage of
the enterprise.

Some Examples
Three examples are given below. One is a good
example of the use of spreadsheets, one is a bad
example and the third is somewhere between good
and bad.

Example 1: The Good—SOP 03-1
When SOP 03-1 became a requirement, some (per-
haps many) companies had no formalized valuation
process in place for this GAAP requirement. Because
there was no off-the-shelf solution available, and
because lead time for in-house coding was insuffi-
cient for many companies to implement formalized
programs to handle SOP 03-1 (given the amount of
time for actuaries to become aware of the pro-
nouncement, digest the requirements and then write
programming specifications, followed by the normal
Code-Test-Revise cycle of the programmers), the
first time through SOP 03-1 for some companies
was performed on spreadsheets.

This use of spreadsheets as a stopgap valuation meas-
ure fits well with spreadsheets’ strengths (ubiquity,
facility and rapidity). SOP 03-1 knowledge was not
typically widespread at year-end 2004, but spread-
sheets were available to actuaries who were knowl-
edgeable. These actuaries, often working under tight
deadlines, were able to craft temporary solutions to
the SOP 03-1 requirement.

In addition, the use of spreadsheets to prototype
SOP 03-1 calculations, or to prototype any type of
involved and extensive set of calculations, seems to
fit better with our “natural” way of thinking than
does the stylized “Plan–Implement–Test” way of
thinking that is used in formalized systems. Working
out prototypes on a spreadsheet seems to enhance
the process of intellectual discovery, to assist in
thinking through issues and to give a more complete
definition to the problem being analyzed.

Example 2: The Bad—VOBA Amortization
One bad example I have seen is VOBA amortization
performed on a gigantic spreadsheet (multi-gigabyte
size). This spreadsheet is updated quarterly, requir-
ing several days of actuarial involvement at each
update. The personnel involved were experienced
ASAs or higher, rather than lower-level actuaries.
Checking and sign-off of the results was performed
at an even higher level of actuarial experience.

Although this process has produced results that are
acceptable for financial reporting purposes, there is a
business issue lurking behind the spreadsheet. Why
has so much time and effort been invested in such an
inherently inefficient process? Sure, it keeps a few
actuaries off the streets who might otherwise be
involved in mortality table fraud or deferred premi-
um shell games, but it is a drain on the enterprise’s
resources. With both a global oversupply of pro-
grammers and the availability of reasonable off-the-
shelf valuation products, it makes no sense to tie up
actuarial talent on this process. None of the strengths
of spreadsheets apply here, while the strengths of 

continued on page 18 >>
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formalized code (scarcity, complexity and deliberate-
ness) since the process is stable and well defined.

Example 3: The In-Between—DAC Amortization
The following example illustrates that an enterprise
can recognize an issue and take at least some correc-
tive action, even if there was no implementation of
formalized code. Low hanging fruit is everywhere—
you just have to look!

For this enterprise, DAC amortization schedules
(both FAS 60 and FAS 97) are created by actuaries,
but are passed to the financial area for periodic
financial reporting. Application and updates of exist-
ing schedules are performed almost entirely by
accountants rather than actuaries. Ongoing actuarial
involvement is limited to final review and sign-off
and any FAS 97 unlocking.

This solution relieves the enterprise of the ongoing
opportunity cost attributable to maintenance of
spreadsheets by actuaries. Even though there are still
improvements that can be made, this is a better solu-
tion than leaving the spreadsheets in the hands of the
actuaries.

These examples further suggest when spreadsheets
are appropriate and when they are not appropriate.
The chart below captures the idea that spreadsheets
are appropriate to use for processes that are new and
for which understanding of the process is not wide-
ly dispersed through the enterprise.

This chart below also points out an interesting side-
light—that is, that one of the ways in which actuar-
ies add value to an enterprise is through broadening
the knowledge base so that normal processes can be
accomplished without constant high-priced inter-
vention.

Conclusion
Spreadsheets are valuable for urgent tasks or
exploratory tasks. The ability to quickly generate
results in spreadsheets has enabled insurance compa-
nies to be more nimble and responsive.

However, spreadsheets have also been used in situa-
tions where their use is inappropriate, sometimes
resulting in considerable inefficiency. Actuaries who
are too in love with their numbers to relinquish their
spreadsheets do a disservice to their organizations. 
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