Basel Committee
on Banking Supervision

Working Paper No. 17

Vendor models for credit
risk measurement and
management

Observations from a review
of selected models

February 2010

" BANK FOR INTERNATIONAL SETTLEMENTS
N Y 4






The Working Papers of the Basel Committee on Banking Supervision contain analysis carried out by
experts of the Basel Committee or its working groups. They may also reflect work carried out by one or
more member institutions or by its Secretariat. The subjects of the Working Papers are of topical interest
to supervisors and are technical in character. The views expressed in the Working Papers are those of
their authors and do not represent the official views of the Basel Committee, its member institutions or
the BIS.

Copies of publications are available from:
Bank for International Settlements
Communications

CH-4002 Basel, Switzerland

E-mail: publications@bis.org
Fax: +41 61 280 9100 and +41 61 280 8100

© Bank for International Settlements 2010. All rights reserved. Limited extracts may be reproduced or translated
provided the source is stated.

ISSN: 1561-8854


mailto:publications@bis.org




Vendor models for credit risk measurement and management

Observations from a review of selected models

Motivation and scope of the review

A number of vendors produce and sell products that are designed to support credit-risk
measurement and management functions within financial institutions. Such products may
comprise risk measurement models, data, or systems developed by external commercial
entities.

Interest in such vendor products has grown recently, as financial institutions seek to meet
new requirements such as the internal ratings-based (IRB) approaches of the Basel I
framework. Indeed, the potential use of vendor models is explicitly contemplated within
Basel Il.' Banks may choose to use vendor-developed models and datasets within the
context of IRB processes to assign exposures to certain rating grades or segments, or to
estimate IRB risk parameters. In its Newsletter No. 8 (March 2006), the Basel Committee on
Banking Supervision (Basel Committee) provides guidance for the use of such products
within the foundation or advanced IRB approaches.?

Even though individual institutions have primary responsibility for assessing the suitability of
vendor products as part of their validation processes, supervisors have a natural interest in
understanding the details of these products as well. Supervisors need to assess whether the
use of the model, as opposed to the model itself, is in accordance with regulatory
expectations and requirements. A solid understanding of a vendor model allows a supervisor
to assess the conditions under which the model can be used by a given institution as part of
the IRB approach. These conditions may include various ways of adjusting and
complementing the model’s output in order to eliminate any systematic biases, or to bring it
in line with credit risk characteristics that are specific to the institution’s portfolio. The
supervisor would need to confirm whether a product does what the institution or vendor
claims it does, and which aspects of the model meet (or do not meet) relevant regulatory and
supervisory requirements.

Against this backdrop, the Research Task Force (RTF) of the Basel Committee initiated a
review of selected vendor credit-risk products, focusing on models that could be used to
estimate probability of default (PD), loss-given-default (LGD), or exposure at default (EAD),
and models that could be used to assign ratings or produce credit scores, for wholesale or
retail credit exposures. The output of the review project was designed to meet two general
objectives. First, it systematically described features of vendor products in a consistent way
to facilitate comparisons among them. Second, it identified aspects of vendor models that
relate to key supervisory issues.

For its review of vendor credit-risk models, the RTF consulted with members of the validation
subgroup of the Basel Committee Standards Implementation Group to identify models that

See, for example, paragraph 421 of International Convergence of Capital Measurement and Capital
Standards: A Revised Framework, comprehensive version, June 2006.

Basel Committee on Banking Supervision, Newsletter No. 8, Use of vendor products in the Basel Il IRB
framework, March 2006.

Vendor models for credit risk measurement and management 1



were in reasonably wide use within the banking industry, were available as commerical off-
the-shelf products, and were used by banks in more than one country. The resulting
selection of models was not comprehensive, but did seem to be broadly representative of
vendor models in current use in banking, although not necessarily of those used in every
country represented on the Basel Committee.

Vendors supported the RTF work by providing access to confidential technical
documentation as well as to the models themselves. Overall, cooperation by vendors was
strong. Vendors seemed to acknowledge the likely benefits of providing supervisors with a
more robust understanding of their products, and they consistently made themselves
available for in-depth discussions of the models.

The rest of this paper provides a high-level discussion of certain observations from the RTF
review of vendor products for credit risk measurement and management.

Overview of vendor credit-risk models

Overall, the market for vendor models of credit risk is still developing. Descriptions of it —
including this one — must be considered specific to the point in time at which they are
prepared. The pace of change and innovation may be especially high due to the rapid rate of
change in the discipline of credit risk measurement and management, as well as to recent
regulatory initiatives like the Basel Il framework. Additional evolution is likely, as recent
market turmoil may provide a challenging testing ground for existing risk models. Even over
the relatively brief course of the RTF review, vendors changed methodology as new methods
appeared to provide superior performance. In addition, vendors continued to expand
coverage for some models, adding to existing coverage of geography, types of exposures or
types of borrowers.

Most of the models presently available focus on the probability of a “credit event” such as
delinquency or default, in which a borrower or counterparty fails to perform as contractually
expected. The predominance of such models among vendor offerings likely reflects the
historical development of quantitative credit-risk modelling; in addition, the probability of
delinquency or default by an obligor generally is believed to be affected little if at all by
practices of the lender, so that a single vendor model may be used by many lenders with no
more than minor modifications. A small number of the models reviewed focused on
conditional credit losses, described in practice as “loss in the event of default” or, as in
Basel I, “loss-given-default” or LGD. These models clearly constitute a smaller segment of
the overall market for vendor credit-risk models. Part of the explanation may be that relatively
little data on recoveries (or default-related losses) is available publicly to support research
and model development, and data may be difficult or costly to acquire. It is also possible that
conditional credit losses depend heavily on firm-specific workout or recovery practices,
creating a significant challenge for commercial off-the-shelf models, which by definition are
based on data that are not firm specific. No vendor models were identified that addressed
estimation of EAD.

In some cases, vendors provide multiple models as part of a “suite” within a single product
offering. The alternative models may reflect differing measures of the credit event (such as
different measures of default or delinquency), or may be based on different methods or
different sets of variables. In other cases, modelling alternatives are offered as distinct
products from a given vendor, or are marketed and supported by different organisational
units within a single vendor firm. Banks using vendor models thus must choose not only
among competing vendors, but among the models offered by a particular vendor. Since the
most appropriate model generally varies depending on the specific business application,
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having a choice of models is valuable; however, the larger the number of choices, and the
smaller the differences between the various alternatives, the more complicated the decision
becomes for potential users.

The number of users varies widely between models. Some models had few current clients,
although this was unusual and may have simply reflected an early stage of the product’s life
cycle. A few models have been widely adopted across the financial industry, although in
some cases vendors appear to count firms as clients even if the model was purchased only
for testing purposes, or was being used in a limited way by staff in one part of a large firm.

Most products provide clear and intuitive output to model users. The output of many vendor
products includes not only the essential modelling results, but also other information to
support interpretation and use, such as key factors that determine the final result,
benchmarks for comparison or mapping between different risk scales (such as between
ratings or scores and default probabilities). In a few cases, ease of use appears to be one of
the main “value propositions” of the vendor model, particularly where the product reflects
simple or well-known methods and publicly available data.

One potential barrier to use of any vendor product is the need for a technological platform,
one that meets relevant technical requirements. For most vendor models, technical
infrastructure requirements on the user side are modest. This is understandable, since
placing significant hardware or other technical requirements on users would tend to raise the
cost for clients, limiting the potential market and placing the vendor at a competitive
disadvantage. Vendors generally find low-burden ways to deliver and maintain products.
Many models are web-based; this form of delivery typically requires little or no specialised IT
infrastructure on the part of clients.

Key critical observations

Over the course of the RTF review, several tendencies or observations emerged that may be
of interest to users of vendor models, bank supervisors and model vendors. Some suggest
potential directions for improvement in common practice. Ultimately, improvements in
practices related to vendor models will help promote better credit risk management.

Advanced methods used in some models may not be well documented

Many vendor models reflect sophisticated techniques. Computational and analytical
complexity typically is not evident from the user interface; vendors are able to make very
complicated models easy for users to apply. However, whether the methods on which a
model is based are simple or complex, it is important that users be able to acquire a solid
understanding of those methods in order to evaluate the suitability of the model for specific
business applications under consideration. In this regard, clear documentation and
description of the methods are essential. However, the review of vendor models found that
many vendor products include important elements that are undocumented. In several cases,
crucial documentation of aspects of models was made available only to paying clients, not to
prospective clients or others. Although this is perhaps understandable as an approach to
protecting intellectual property and proprietary model elements, such practices can make it
difficult for prospective clients to properly evaluate the model.
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It can be difficult to distinguish facts from marketing in vendor documentation

Although users should be expected to perform appropriate testing of a model before deciding
to use it, review of documentation provided by the vendor also typically forms part of the
decision process. Vendor documentation varies considerably in the level of detail provided
about key elements, such as the nature of the reference data used for model development
and the results of validation. Reasonably comprehensive technical information was available
for some models, although certain details that could be vital for a complete understanding
sometimes were not disclosed. More generally, vendors are understandably reluctant to
include in their documentation any information that might reflect unfavourably on the product;
as a result, it is difficult to regard vendor documentation as unbiased. Vendor documentation
serves a dual purpose, and while one of those purposes is to inform, another is to promote
the product.

Third party publications in professional journals or other sources may be valuable
supplements to information available from the vendor. Vendors frequently cite outside
publications to support decisions made in the modelling process, as evidence of model
effectiveness, or for other reasons. However, in some cases the authors of such publications
actually are employed by or affiliated with the vendor, and these connections are not always
made clear either in vendor documentation when the publications are cited or in the
publications themselves. Since authors connected with the vendor are less likely to be
entirely neutral in their view of the vendor product, credibility would be enhanced if
relationships between authors and vendors were clearly stated, to allow clients and others to
evaluate the reliability of such evidence.

Most models are based on data from a limited geography or a limited population;
vendors could provide guidance to users on types of obligors or exposures to which
models are (or are not) applicable

Many models are developed from data with limited geographic coverage. Perhaps as a result
of the location of the primary vendors or data availability, some models are developed on
data sets that primarily or exclusively reflect US data. Developmental or reference samples
also often are skewed toward larger obligors or publicly traded obligors, either by design or
because those are the only data available to the vendor at reasonable cost. Certain types of
obligors, such as financial firms, are routinely excluded from reference data sets by many
vendors. However, credit-risk models are most reliable when applied to obligors or
exposures that are similar to those used in their development. Banks and other users should
proceed more cautiously when attempting to apply a model to obligors or exposures that
differ substantially from those in the reference data set for the model.

It is important that users of a model have a clear understanding of the nature of the reference
data set and its limitations. Some vendors provide greater levels of detail regarding the
composition of the sample along key dimensions. Vendors often have the most
comprehensive understanding of the limitations of the data, and therefore are in the best
position to assist clients in understanding the relative applicability of the model to different
exposures, obligor or lines of business. Vendors may be able to provide guidance on
whether there are some situations in which the model should not be applied, or should be
applied only with extreme caution.

Although definitions of default and loss vary widely, most generally are portrayed as
“consistent with Basel II”

The correspondence between Basel Il and vendor definitions of default and loss was an
explicit component of this review. Almost all vendor credit-risk models included in their
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documentation a discussion of alignment with Basel I, and almost all portrayed the model as
“consistent” with the requirements of Basel Il. At the same time, the specific definitions of
default and loss were observed to vary to a considerable degree across the vendor products.
Basel definitions do provide for a limited degree of interpretive latitude in practice, so it is
possible that implementations in vendor models could all differ from one another and still be
consistent with the Basel Il framework. However, it is more likely that many of them are
actually at least somewhat inconsistent with a strict reading of the Basel definitions.

A degree of inconsistency perhaps should be expected, since models must be developed
from data, and in many cases the available data were generated over a period of time during
which the Basel definition had not yet been determined. Moreover, certain aspects of the
Basel Il definitions of default are difficult to capture in a vendor dataset. For example, if an
obligor is unlikely to repay obligations in full, this obligor should be characterised as “in
default” under Basel II; while lenders may have relevant information to make a determination
of “unlikely to pay”, vendors may not.

Where definitions of default or loss inherent in reference data are different from those in
Basel Il, models based on those data may still be useful, but effective use likely requires
some degree and type of adjustment, either through direct modification of model results or
through adjustment of other aspects of broader risk measurement processes (eg adjusting
the way the model results are used as an input to other components of a risk measurement
system). Determining the appropriate adjustments requires a thorough understanding of the
definitional differences, the impact on the model or data, and the implications for model
results. This would be easier for model users if vendors were forthright about the differences
and their impact rather than minimising those differences, and if vendors provided more
support for users to make appropriate adjustments.

Comparison across similar models can be helpful, but is difficult to do

Comparison of alternative models — models based on different methods or different reference
data — can be a highly constructive and valuable component of model evaluation.
Comparisons can improve understanding of strengths and weaknesses of modelling
methods and specifications, and support better interpretation of model performance.
However, existing models can be difficult to compare due to differences in datasets and
validation methodologies, even when they are based on similar conceptual foundations and
use similar modelling processes. Performance measures for particular models often are
motivated by the underlying methodology, or are tailored to reflect a vendor’s perception of
the primary interests of users (eg whether the focus is on rank ordering and relative risk, or
on the absolute magnitude of risk measures). Some vendors do provide their own
comparisons to other models, but these may be limited or may not encompass the most
relevant alternatives, and are not direct comparisons to other vendor products. Moreover,
vendors may not have the proper incentives to provide unbiased comparisons. Very few
third-party model comparisons exist in the public domain, although a few published research
papers provide comparisons between examples of models that, even if not identical to
vendor models, are similar enough to make the comparisons instructive.

Some vendors provide informative validation results, although often these are in-
sample results only

Validation of models is crucial for determining whether a model is suitable for use. Effective
validation requires that appropriate data be available, and that staff performing the validation
are sufficiently competent and have a sufficiently detailed understanding of the model so that
they can identify and test all relevant aspects. Because of the proprietary nature of the data
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or methods in many vendor models, technically proficient staff employed by the vendors
often are in the best position to do thorough and effective validation. Of course, there is some
guestion of whether vendors’ incentives are sufficiently well aligned with those of model
users. Market forces may be of some help in this regard, since a model that performs poorly
is unlikely to be a commercial success in the long run. However, banks and supervisors may
be reluctant to rely on possibly slow market forces to sort out good models from bad.

A review of available vendor validation results concluded that such results are helpful as a
way to enhance the understanding of any model. However, there was clear variation across
vendors in the quality and thoroughness of validation, with some quite good, others less so.
One concern was that much validation of models was “in-sample”, with the same data used
both for development and for validation. Some vendors create and use holdout samples for
validation, but there is a natural tension inherent in holding out data during development that
might improve the power of the model, which is likely to be seen as a first-order concern, in
order to improve validation, which to some may appear to be second-order. The frequency of
validation varies; conducting regular, periodic revalidation would appear to be a sound
practice that some vendors follow, while for others revalidation is irregular and infrequent.

Vendors could do more to encourage and support end-user validation, consistent with
supervisory expectations

Principles developed by the Basel Committee emphasise the importance of end-user
assessments of the appropriateness of any vendor model, and of the key role of validation in
such assessments.® Some vendors explicitly support end-user validation of this sort,
emphasising in their documentation and their communication with clients the importance of
validation, and providing instructions or training on how validation can and should be
performed. However, other vendors do little to support or encourage end-user validation. In
some cases, data or modelling details that would seem to be essential for effective validation
are not revealed by the vendor. Although vendors naturally take steps to protect proprietary
elements of products, the variation in practice across vendors suggests that some vendors
could strike a better balance in this regard. Vendors should recognise that market
acceptance of the product over the longer term depends on the ability of users to conduct
validation as part of their own risk management and to meet supervisory expectations for
model use.

Vendors may have information that would help users determine if contemplated
modifications to models are reasonable

Many models allow at least some degree of customisation; some include certain parameters
that can be set or modified by users. The ability to change features of vendor models raises
two potential issues for users. One is simply the need to have a comprehensive
understanding of what the various potential changes are. Vendors could help ensure that
clients have a thorough understanding of the aspects of the model that can be modified so
that appropriate controls can be developed and put in place by users.

The second issue is that model users need a good understanding of the impact of any user
modifications, and how that impact may depend, if at all, on the nature of the obligor or
exposure being considered. Vendors are likely to have insight into such issues, and could

®  Basel Committee on Banking Supervision, Newsletter No. 8, Use of vendor products in the Basel Il IRB

framework, March 2006.
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help clients achieve a solid understanding. They may also be able to advise users on types
of changes that might be considered. For example, where input values or parameters are
subject to user choice, certain values may be more reasonable than others. Developers of a
model likely have a better sense of this than users, and could share this knowledge with their
clients.

Vendor products vary in the ease with which they can be used for stress testing

Supervisory guidance and risk management practices increasingly emphasise the
importance of rigorous stress testing to identify and assess risks in financial institutions.
Some vendor models explicitly allow for the creation and evaluation of stress scenarios by
users. However, others make stress testing difficult. In some cases, difficulties arise because
key inputs or relationships cannot be modified by the user. In other cases, the model requires
certain relationships to be maintained between variables, and it is difficult or impossible for
the user to assess whether these relationships are being maintained as assumptions
associated with a stress scenario are applied to the model.

Stress testing using vendor models also confronts a trade-off related to model complexity.
Models that include more variables or more complex relationships may lead to a richer and
more realistic description of how risk is related to underlying factors. However, such models
may also make stress testing more difficult; a larger number of variables requires a more
elaborate specification of the stress scenario, creating the challenge of ensuring that all key
elements of the scenario are internally consistent. Again, because of the necessarily
proprietary nature of vendor products, it is difficult for vendors to fully reveal all of the model
details that users might find useful for stress testing. However, vendors might further
consider how their models can be used in stress testing, and whether additional helpful
disclosure might be possible without jeopardising the competitive position and value of the
product.

Conclusions

Certain aspects of the observations described in this report suggest potential points of future
emphasis or improvement, particularly for vendors or for model users. In many cases, there
is an element of tension between the natural desire of vendors to protect proprietary
elements of models and the needs of model users to have enough information about models
to comply with regulatory expectations and principles of sound model use. These tensions
likely will always exist to some extent, and the commercial interests of vendors cannot and
should not be ignored. However, there appear to be a number of areas in which a modest
amount of additional disclosure by vendors could significantly enhance the ability of
institutions to use credit risk models in ways that conform more closely to supervisory
expectations and sound management practices.

Points of potential improvement include:

o Incomplete documentation or undocumented model features sometimes make it
difficult for model users to properly evaluate models, especially on a prospective
basis.

. Vendor documentation can provide valuable information, but often reflects an

inherent bias, and publications by staff or affiliated researchers are sometimes cited
as if they are written by disinterested third parties.
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o Limitations of reference data sets create a need for caution when applying models to
obligors or exposures that differ markedly or systematically from observations in
development samples.

o Models generally are suitable for use in some cases but not in others, and vendors
may be able to use their insight into the development and operation of models to
better indicate for clients any specific business uses for which the vendors’ products
are not suitable.

) Model users may need to adjust model results (or their business use) for definitions
of default or loss that differ from those required under Basel I, and vendors could
provide valuable information to support appropriate adjustments.

o Comparisons between competing models could be valuable, but are difficult to do
and in practice are rarely performed in an informative way.

o Vendors often are in the best position to conduct certain aspects of model validation,
but may lack the proper incentives to conduct credible, unbiased testing.

o Out-of-sample validation is valuable, but is not a common practice among vendors.

o Regular, periodic re-validation is a sound practice for model vendors, but actual

approaches to the frequency of re-validation vary.

o While some vendors provide explicit support for highly important end-user validation
of models, others provide little or no support.

o Vendors can help clients understand which aspects of models can be modified, and
the implications of those modifications for model applicability and performance.

o Certain elements of models or their documentation might be modified to better
support stress testing.

As the market for vendor credit-risk models develops and matures, vendors and end users
may encounter opportunities to consider the implications of some of the points discussed in
this report, and in particular to balance the legitimate proprietary interests of model vendors
against the benefits of greater transparency. As noted above, improvements in practices
related to vendor models, whether driven by vendors or by their clients, will help promote
better credit risk management.
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