Model Validation

Transforming financial models into powerful decision-making tools

Mathematical models are frequently used by
financial institutions to analyze potential business
opportunities and risks. Once confined to a small
corner of analysis, models are now increasingly
used in:
• Estimating economic capital
• Quantifying exposures
to assets/liabilities
• Analyzing potential
business opportunities
•S
 etting risk tolerances based on VAR limits,
concentration limits, ROI/ROE, etc.
• Developing risk-based pricing structures for
premium rates, loan pricing, or loan scoring
• Many other applications
Yet it must be remembered that models are simplifications of reality.
Models are designed to estimate the performance of a given asset or
liability based on the underlying characteristics and other influential
elements, such as economic forecasts. Management may heavily rely
on the output from these models when making decisions and must
be confident that the models are representative of the exposure.
So how much confidence should a company place in its models?
The answer depends on a variety of considerations, among them the
quality and independence of its model validation. Once considered
a prudent step, independent model validation is becoming a
mandate not only with proposed regulations such as Basel III but
also because of the stiff consequences of a failure to act.
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A reasonable tradeoff

In many ways, the tradeoff between a model’s usability and
its complexity shapes the validation process, which varies
depending on the model’s use and modeled risks. No matter
what form the model takes, an effective validation process
should answer the following questions.
Does the choice of the
model match its intended use?

Models developed for one specific purpose may not be
applicable to other areas of the business. However, limited
resources, budget constraints, or other reasons may compel
a company to modify existing models to serve alternative
purposes. In certain cases, ad hoc adjustments are made to
a model to account for extraordinary circumstances. Over
time, add-ons or other periodic adjustments can significantly,
yet unintentionally, alter the purpose for which the model was
initially designed. An effective model validation would review the
original purpose of the model and current uses to highlight any
potential risks or limitations of using the model.
How inclusive does the underlying data need to be?

Models are developed using a combination of historical data
and economic forecasts as well as a modeler’s judgment. As
comprehensive as it is, the available data may not be inclusive
of the possible range of results or economic scenarios
applicable to the exposure. The data may also contain false
signals that a “black box” model will pick up but may not be
related to the exposure being modeled.
Starting with a review of the data used to develop the model,
an effective model validation will review the range of model
responses as well as the number and magnitude of stressful
events in the data. The objective of such a review is to identify
potential limitations of the model and to help managers
develop an understanding of these or limitations on the model’s
estimates. Milliman has developed a team of professionals
experienced with various types of credit risk who can provide
unique insights into data requirements for model building.

Do the model results provide
a reasonable approximation of reality?

Model results can be skewed by assumptions that go beyond the
data used to train the model, particularly in stress scenarios. In
addition, a model may not capture all of the explanatory effects
needed in the model. The validation process will highlight key
assumptions in the model and the implications and limitations of
these assumptions. The validation will also assess the variables
used in the model for completeness in explaining the event being
modeled. A complete validation will include a thorough review of
the documentation developing and selecting such assumptions
and variables.
What are the limits of the model?

After extensive quantitative analysis of the model’s selection,
it is important to step back from the process and assess the
reasonableness of the model theory and output. While sensitivity
and stress testing, among other techniques, play a key role in
this phase of review, the model validation will rely heavily on the
model validator’s professional expertise in uncovering the limits of
the model and the circumstances that indicate when the model is
appropriate and is not appropriate to use.
How do the model’s results align with the past?

Outcome analysis answers this question by comparing the model’s
actual estimates with historical data using techniques such as backtesting and out-of-sample testing, among others. Discrepancies
are certain to occur, but how do you know if they are reasonable
or not? An independent review of the model expectations to actual
outcomes will assist management in assessing the model. Such a
review could also help with model governance. Management may
set predetermined error limits on the model that would provide an
objective guide to corrective action.
Where should you put your trust?

Objectivity matters and is essential in model validation. Model
validation is a process that depends nearly as much on professional
judgment and experience as it does on analytical expertise.
Our experience in quantitative analytics for the financial sectors,
particularly banking and insurance, provides the basis for a unique
skill set that allows us to perform high-quality model validation
for our clients and to clearly and concisely communicate complex
issues related to model design to our clients and their regulators.
Milliman has combined unparalleled expertise with an uncommon
level of professional freedom to deliver objective, unbiased
advice and analysis in the development of sophisticated
statistical modeling.
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