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Retooling Autp/bzm

The science of automobile insurance ratemaking
is benefiting from modeling advancements.

by Joseph P. DiBella

he mechanics, science and art

of automobile insurance rate-

making have undergone major
changes over the past three decades,
particularly in recent years.

e The hardware: from calculators
to time-sharing computers, to in-house
mainframes, to desktop computers,
and to LAN and WAN networks.

e The software: from basic calcula-
tor math to procedure-oriented lan-
guages such as APL, spreadsheets, Visu-
al Basic®, and to statistical packages
such as SAS®.

e The algorithms: from one-dimen-
sional analyses to generalized linear
modeling, neural networks, decision
trees and multivariate adaptive regres-
sion spines.

e The rating arguments: from
dozens to hundreds of rating territo-
ries and risk classifications; from rela-
tively simple class plans to credit
scores, tiers and multiple carriers with-
in a corporate group.

Where is the evolution going, and
what, if anything, should industry lead-
ers do about it?

Ratemaking Basics
Insurance ratemaking is informed
risk assessments based upon empiri-
cal data, observed trends, assumptions
oregarding underlying data, and judg-
%ment factors. It is both a science and
can art. There is no “cookbook” or com-
iplete “A to Z” set of procedures that
gratemakers follow to develop insur-
Fance rates, nor should there be. For
Zeach task, there are often several alter-
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native algorithms that a
ratemaker considers in
determining what would be
most appropriate, given the
nature of the insurance cover-
age and discerned patterns in
the underlying data. The applica-
bility of an algorithm often is based
on assumptions that rarely are cer-
tain. Usually, these algorithms have
been widely published and
employed. A ratemaker’s experience,
technical skills and “feel for the
numbers” weigh heavily in the
worthiness of the assessment.

In a typical analysis, the
ratemaker first will compute
an indicated statewide rate-
level change for each insur-
ance coverage and then allo-
cate the overall rate change to
individual classes of risks. The
ratemaker will measure each class of
risk by assigning weights to the expe-
rience of both the insurance compa-
ny and the industry, and will employ
the actuarial techniques and factors
believed to be most applicable and
reasonable. Different ratemakers
working on identical data could devel-
op significantly different rate-change
indications, particularly with regard to
individual risk classifications. “Indicat-
ed” rate changes give rise to “selected”
rate changes.The latter usually address
marketing concerns, regulatory
demands and/or state laws.

Control of the Process
Private-passenger automobile insur-
ance rate filings are thicker, less stan-
dardized, and more innovative and
enterprising than ever. Often, they are
bound in creative actuarial soundness
with volumes of data-mined support
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e Auto insurance ratemaking mod-
els could benefit insurers and
regulators.

The growth of hardware resources,
programming software, algorithmic
techniques and risk classifications
have complicated ratemaking.

and with a view to what competitors
are charging. With desktop computers
and ready access to data-mining sys-
tems, the expectation levels in the
depth, scope and flexibility in insur-
ance ratemaking continue to rise. The
once unknown, low-risk consumer
now pays less in premium dollars, and
the newfound, high-risk consumer
pays more. However, nontechnical
executive officers are relying on an
ever-growing, mysterious process—
and insurance regulators are working
harder and longer to check for unfair
discrimination, pockets of excess prof-
its and rate inadequacy. It steadily is
becoming more difficult for both par-
ties to control the process.

Automobile Models

One solution may be the develop-
ment of automobile-insurance ratemak-
ing models much like the hurricane
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models that have been developed
since Hurricane Andrew hit South
Florida in 1992. Such hurricane mod-
els must be certified as meeting cer-
tain criteria promulgated by a regulato-
ry commission. In Florida, for example,
to secure certification, software devel-
opers must provide extensive docu-
mentation and evidence that the mod-
els’ technical components have met
certain standards set by a commission.
The standards address aspects of vul-
nerability, validation, computing, statis-
tics and the actuarial use of the mod-
eled loss costs.

Many critical assumptions underlie
rate changes—assumptions such as
loss development factors, loss cost
trends, factors to convert historical
premiums to current premiums, pro-
jected investment income, and
assumed underwriting expenses. The
models could unveil all the critical
assumptions and parameters so carri-
ers and regulators may examine them
for reasonableness, ascertain consisten-
cy between insurance coverages and

between successive rate filings, and
with a view toward vulnerability, mea-
sure the sensitivity of the indicated
rate level to changes in the assump-
tions and parameters.

No new data need be generated. All
the underwriting and financial data
that currently are used in rate filings
can be uploaded to a model via the
Internet or via the National Association
of Insurance Commissioners’ System
for Electronic Rate and Form Filing.
Similar data already are being filed reg-
ularly with statistical agencies such as
the Insurance Services Office Inc. Fur-
thermore, the models could be
designed so that no carrier would
need to reformat its database struc-
ture. Additionally, much of the rate fil-
ing end-product data, which currently
are being provided to regulators, also
could be eliminated.

Benefits for the Carriers

Both insurance carriers and regula-
tors would benefit from such models.
For the insurance executive, ratemak-

BESTS REVIEW

February 2005

ing is among the most critical func-
tions in the company. Its leverage on
premium volume, loss ratios and the
bottom line is momentous. An execu-
tive who does not have an actuarial
background, and who wants to per-
sonally test the soundness of a pro-
posed rate filing, has few analytical
resources. That person may, for exam-
ple, compare the proposed rates with
competitors’ rates, compute with sim-
ple mathematics the overall rate
change needed to get the loss ratio at
a desired level, and review the
ratemaker’s sensitivity—“What-If?” —
analysis if available.

The first of the three analyses can
result in the “blind leading the blind”
and often contributes to the severe
peaks and troughs the industry has
experienced in its underwriting cycle.
The second analysis is too simple;
more than simple math is required to
compute the overall required rate
change. Furthermore, the overall
change does not address critical rate
changes that may be required within
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a book of business. The last option—
a review of a “What-If” analysis—
allows the insurance executive to
study the sensitivity of the proposed
rate-level changes to various ratemak-
ing assumptions, and in doing so,
focus on the reasonableness of such
assumptions.

The ratemaking models could
incorporate all three analytic meth-
ods, with emphasis, however, on the
third. Most sensitivity analyses that
are conducted today are done on
spreadsheets, but spreadsheets have
their limitations. Although they give
ratemakers a great deal of flexibility
in customizing their work, spread-
sheets are unwieldy when they
attempt to link the many ratemaking
algorithms that feed output data into
one another. Rarely, if ever, can all the
algorithms be software-linked as they
can be with a procedural computer
language that would embody the pro-
posed models. Because of the linkage
limitation, such spreadsheet work
does not have the capacity to readily
test multiple alternative actuarial algo-
rithms, readily weigh and combine
alternative techniques, and facilitate
complicated analyses. Executives,
who typically have neither the time
nor the skills to conduct spreadsheet
sensitivity analyses, must rely on the
ratemaker’s judgment, or on a limited
number of “What-If” printouts. Often
too, the ratemaker has not articulated
the ratemaking assumptions. With an
eye on competition and premium vol-
ume, executives may second guess or
overrule a ratemaker’s actuarial rec-
ommendations, without full apprecia-
tion for the soundness of the implied
underlying assumptions.

The proposed automobile rate-
making models would allow execu-
tives who don’t have technical exper-
tise to review the rate levels that are
generated at the end points of each
acceptable range of assumptions—
for example: probable loss ratios and
competitive rate comparisons for var-
ious loss cost trends, commissions
and home office expenses, discounts,
loss development factors, profit al-
lowances, investment income yields
and credibility standards.

Benefits for Regulators

State insurance regulators, too,
have been impacted heavily by the
evolution of ratemaking. Most regu-
lators no longer have the staff or
funds to examine the actuarial
soundness of the thousands, if not
tens of thousands, of risk classifica-
tions that are being defined and
priced in today’s rate filings. Fur-
thermore, certain congressional
leaders, in their pursuit for federal
oversight, are arguing for more mod-
ernization, effectiveness and unifor-
mity in the regulatory process.

The development of modern
ratemaking models can go a long way
in easing the regulators’ workload,
honoring the regulators’ mission and
addressing congressional criticism.
Carriers would be uploading raw
data to models that would process
such data in preapproved ratemaking
modules. Instead of being reactive,
regulators would become proactive.
Instead of wading through innumer-
able algorithmic techniques and
black box output, regulators would
be processing the raw data supplied
to certified models via the Internet.
The regulators would be saying in
effect: “Let’s see what the rate indica-
tions look like when submitted to
preapproved models.”

Such models should not stymie risk
analyses, experimentation and
growth. The models’ primary focus
should be on the standardization of
alternative methods for the determina-
tion of overall statewide rate-level
changes. The standardization and
development of such methods should
not be a controversial issue for carri-
ers or regulators.

A secondary focus—actuarial sup-
port for the allocation of the overall
rate-level indication to the risk classi-
fications within a carrier’s book of
business—could become controver-
sial. Standard ratemaking models that
do not allow the introduction of
sound statistical analytical techniques
could undermine the benefits of
competitive pricing. But each new
ratemaking technique could under-
go, in effect, a “patenting” process
and, upon approval, be incorporated

into the ratemaking models as an alter-
native technique.

Future Expectations

Executives and insurance regula-
tors are losing command of the
ratemaking process. The growth of
hardware resources, programming
software, algorithmic techniques
and risk classifications has improved
but complicated the ratemaking
function. While insurance executives
appreciate the leverage that pricing
has on their loss ratios and premium
volume, few have the technical
knowledge or time to test and dic-
tate the critical ratemaking assump-
tions that will shape their compa-
ny’s future; and while insurance
regulators recognize their obligation
to protect consumers from excess
profits and unfair discrimination,
few have the resources to examine
all the new and innumerable risk
classifications and test the scores of
new and varied data-mining and
rate-development techniques.

There is no sign that the evolu-
tion in ratemaking is abating. Fur-
thermore, and ironically, certain
members of Congress continue to
argue that the insurance industry is
not modernized enough and that
federal oversight is needed. Com-
puter models that provide more
means of examination for the insur-
ance regulators and more manage-
ment controls for nontechnical
insurance executives can be devel-
oped. Such models would allow reg-
ulators to capture a carrier’s under-
writing experience and risk classes,
and to process such data in preap-
proved algorithms. Additionally, the
models could contain tools for sen-
sitivity—or “What-If”—analyses that
would allow both regulators and
company executives to test the
impact that the critical ratemaking
assumptions are having on the indi-
cated rate levels. Coincidentally,
insurance cycles, in highly competi-
tive lines of business, should
smooth as insurance executives and
regulators unveil and scrutinize the
ratemaking assumptions that under-
lie rate filings.
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