METHODOLOGY

Interest Rate Stresses
for European Structured
Finance Transactions

PREVIOUSLY PUBLISHED: DECEMBER 2017

DBR

N

:1‘4
i




Interest Rate Stresses for European Structured Finance Transactions DBRS.COM

Contact Information Table of Contents

Alfonso Candelas, Sen!or Vice President Key Updates 3
Head of European Surveillance
Global Structured Finance .. .
+44 (20) 7855 6624 Scope & Limitations 3
acandelas@dbrs.com

Summary 3
Carlos Silva, Senior Vice President
Head of European Structured Credit

. Objective of the Interest Rate Stress Framework 4
Global Structured Finance
+44 (20) 7855 6604 .
eSSBS EaT Description of the Framework 4
Christian Aufsatz, Managing Director Choice of Values and Longer Tenor Rates 6

Head of European Structured Finance
Global Structured Finance

+44 (20) 7855 6664
caufsatz@dbrs.com

Claire Mezzanotte, Group Managing Director
Head of Global Structured Finance

Global Structured Finance

+1 (212) 806 3272

cmezzanotte@dbrs.com

Related Research

For a list of the Structured Finance related
methodologies for our principal  Struc-
tured Finance asset class methodologies
that may be used during the rating pro-
cess, please see the DBRS Global Structured
Finance Related Methodologies document on
www.dbrs.com. Please note that not every relat-
ed methodology listed under a principal Struc-
tured Finance asset class methodology may be
used to rate or monitor an individual

structured finance or debt obligation.

DBRS is a full-service credit rating agency
established in 1976. Spanning North
America, Europe and Asia, DBRS is
respected for its independent, third-party
evaluations of corporate and government
issues. DBRS's extensive coverage of
securitizations and  structured finance
transactions solidifies our standing as a
leading provider of comprehensive, in-depth
credit analysis.

All DBRS ratings and research are available
in hard-copy format and electronically on
Bloomberg and at DBRS.com, our lead
delivery tool for organized, web-based,
up-to-the-minute information. We remain
committed to continuously refining our
expertise in the analysis of credit quality and
are dedicated to maintaining objective and
credible opinions within the global financial
marketplace.
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Key Updates

For key updates in this methodology, please refer to the press release titled “DBRS Publishes Updated Interest Rate Stresses for
European Structured Finance Transactions Methodology” dated 10 October 2018.

Scope & Limitations

A methodology sets forth the key analytical considerations and applicable analytics used when DBRS assigns or monitors credit
ratings or other opinions. DBRS applies approved methodologies in the evaluation of a structured finance transaction or debt
obligation. Quantitative and qualitative factors set forth in a methodology or in a combination of methodologies are evaluated
by a DBRS rating committee or discussion group that exercises analytical judgment and considers the regulatory environment,
market standards and customary practices in addition to other factors deemed relevant to the analysis.

As part of the evaluation process, DBRS may opine as to whether a sponsor’s proposed capital structure supports the assignment
of a given rating(s), the loss level(s) the capital structure is able to withstand or the rating level(s) supported by a sponsor’s
proposed capital structure. Once completed, this process facilitates the assignment of a DBRS rating, at a given rating level.

In cases when an applicable methodology does not address one or more elements of a structured finance transaction or obligation,
or such element(s) differs from the expectations contemplated when an applicable methodology was approved, DBRS may apply
analytical judgment in the determination of any related analytical factor, assumption, rating or other opinion. For a methodology
that incorporates the use of a predictive model, DBRS may also depart from the rating stress(es) implied by the predictive model.
DBRS typically expects there to be a substantial likelihood that a reasonable investor or other user of the credit rating(s) would
consider a three-notch or more deviation from the rating stress(es) implied by the predictive model to be a significant factor in
evaluating the rating(s). When a rating committee determines a material deviation, DBRS discloses the material deviation and its
analytical judgment for the material deviation.

Summary

This methodology outlines the framework for generating interest rate stresses that DBRS uses in its analysis of European
structured finance transactions and covered bonds. The methodology is primarily applicable to interest rates for currencies
in which European structured finance transactions are commonly denominated (i.e., EUR, GBP, CHF, NOK, DKK and SEK)
and may be applied to interest rates of other currencies that have exhibited a similar extended period of limited inflation and
interest rate volatility (e.g., USD, CAD and JPY). Interest rate stresses in other currencies are determined on a case-by-case
basis, considering past interest rate and inflation development.

The framework produces two sets of curves: one for upward stress and one for downward stress. Each set contains one curve
for each broad rating category (AAA, AA, ‘A’, BBB, BB, B and CCC). The shape of the curves is simple and has a clear relation
to their intended use. For upward interest rate curves, beginning from the spot rate, interest rates are assumed to increase
linearly to a short-term stress plateau where they remain for a fixed period of time. After remaining elevated at the plateau for
a period of time, interest rates are assumed to decrease linearly to a longer-term level. This longer-term level is below the short-
term plateau but remains elevated from the spot rate in order to provide sufficient stress given the rating assigned. The same
approach, though inverted, is applied to generate downward interest rate stress scenarios, in other words, a decrease of interest
rates to a short-term stress trough and a subsequent increase from the trough to a longer term level between the initial level and
the trough.
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Each upward interest rate scenario is described by six variables:
e Initial spot rate;

 Length of the period of increase;

» Extent of the increase;

* Length of the period of plateau;

» Length of the period of subsequent decrease;

e Extent of the subsequent decrease.

Each downward curve is summarised by the same six variables, substituting increase for decrease and vice versa.

The framework is used to provide a consistent approach to generate interest rate stress scenarios suitable for the analysis of
European structured finance transactions or covered bonds where interest rate movements are not the primary source of risk.
The resulting curves are not intended for use as interest rate or term structure forecasts, projections or expectations.

Objective of the Interest Rate Stress Framework

The objective of the framework is to provide a consistent approach to generate a set of curves representing paths that interest
rates may take corresponding to varying degrees of stress. This task differs from explicitly seeking to model future interest rate
movements and levels in that the resulting curves generated by the framework do not represent projections or expectations.
Instead the curves constitute sufficiently stressful and historically relevant interest rate scenarios to be used to stress the cash
flows of European structured finance transactions and covered bonds.

The methodology is primarily applicable to interest rates for currencies in which European structured finance transactions are
commonly denominated (i.e., EUR, GBP, CHF, NOK, DKK and SEK!) and may be applied to interest rates of other currencies
which have exhibited a similar extended period of limited inflation and interest rate volatility (e.g., USD, CAD & JPY?). DBRS
applies the same basic framework to interest rates for each of these currencies. DBRS has found support for this approach in
the convergence and correlation of the movements in interest rates across major developed markets dating back to the 1980s.
Furthermore, there appears no reason why the movements observed in one interest rate jurisdiction could not be observed in
the interest rate of another jurisdiction that presents a similar level of economic development and financial activity.

Description of the Framework

The framework generates two sets of interest rate curves: one for upward stress scenarios and one for downward stress scenarios.
Each set of curves contains one curve for each of the following rating categories: AAA, AA, ‘A’, BBB, BB, B and CCC. DBRS
generally uses CCC levels of stress when assigning ratings in the CC or C category.

Each upward curve starts from the spot rate?® (or close to that spot rate), then increases the interest rate linearly for a set period of
time until it reaches a plateau where it remains for a set period of time. Then, it subsequently decreases the rate for a set period
of time until it reaches a long-term level, which is higher than the spot rate, where it remains for the remainder of the stress
scenario. Each downward curve is constructed similarly, decreasing initially from the spot rate to a trough before reverting to a
level between the spot rate and the trough level. Within the set of upward stress curves, each is summarised by the length of the
initial increase period, the extent of the initial increase, the length of the plateau period, the length of the decrease period and
the extent of the decrease. Each downward curve is similarly summarised.

1. “EUR” means the euro, “GBP” means the British pound sterling, “CHF” means the Swiss franc, “NOK” means the Norwegian krone, “DKK” means the Danish
krone and “SEK” means the Swedish krona.

2. “USD” means the United States dollar, “CAD” means the Canadian dollar and “JPY” means the Japanese yen.

3. In practice, DBRS is likely to update spot rates less frequently than daily in times of limited interest rate movement.
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Length of the initial increase/decrease period

The length of the initial period of increase (for upward curves) or decrease (for downward curves) is five years. However,
the length may be varied to test the sensitivity of transactions of very long- or short-tenors or where the transaction exhibits
pronounced sensitivity to interest rates at a specific point in time.

Extent of the initial increase/decrease

The extent of the initial increase or decrease is different for each rating category, with larger increases and decreases for higher
rating levels and lower ones for lower stress levels. The level of the increase for each rating category is the same as the level of
the decrease for the same broad rating category. In order not to allow interest rates to reach unreasonably high or low levels,
DBRS limits the increase such that the level the interest rate reaches is no higher or lower than certain pre-defined maximum
and minimum levels. These maximum and minimum levels are also set by rating category. The levels of the increases and
decreases as well as the maximum and minimum levels are shown in Table 1.

Table 1

Rating category AAA AA A BBB BB B CCC1
Increase/decrease 10.0% 8.0% 6.0% 4.5% 3.0% 2.0% 1.0%
Minimum -1.25% -1.00% -0.75% -0.56% -0.38% -0.25% -0.13%
Maximum 21.00% 18.75% 16.50% 14.81% 13.13% 12.00% 10.88%

1 DBRS generally uses CCC levels of stress when assigning ratings in the CC or C category.

Length of the plateau period
The length of the plateau or trough period is two years. As with the period of initial increase or decrease, it may be adjusted in
order test the sensitivity of a transaction with a specific or pronounced exposure to interest rates.

Length of the subsequent decrease/increase period
The length of the subsequent decrease or increase period is two years. As with the length of the other periods, it may be adjusted
in order test the sensitivity of a transaction with a specific or pronounced exposure to interest rates.

Extent of the subsequent decrease/increase
The extent of the subsequent decrease or increase is one third of the initial increase or decrease.

Numerical example and graphic illustration

The downward stress for the ‘A’ level starting at a spot rate of 1.0% decreases linearly for five years until reaching the minimum
level of -0.75%. This represents a decrease of 1.75% or 0.35% per year. After remaining at -0.75% for two years, the rate then
increases for two years by 0.58%, a third of the 1.75% initial decrease, reaching -0.17% and remains at that level.
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Exhibits 1 and 2 illustrate the curves for the case of a spot rate at 1.0%.

Exhibit 1: Upward Stresses
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Exhibit 2: Downward Stresses
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Choice of Values and Longer Tenor Rates

The numerical values for the increases and decreases were chosen based on the historical movements of interest rates with a
focus on constant maturity US Treasury yields for which a long time series is available. The levels set are for short-term rates,
which are the rates relevant in the analysis of most European structured finance transactions and covered bonds. For stresses of
rates with a tenor longer than one year, DBRS uses lower numbers, reflecting their lower historical volatility. The increases and
decreases for five-year rates are reduced by 15%; for ten-year rates, they are reduced by 25%.

The length of the different periods of increase, decrease and plateau were chosen in order to address common European
structured finance transactions and covered bonds. As described in the earlier sections of the methodology, setting out the
length of these periods, when DBRS analyses a very short- or long-tenor transaction, or where the transaction exhibits unusually

high sensitivity at certain points in time, the length of these periods may be adjusted to obtain stress curves more relevant to the
transaction under consideration.

Structured Finance October 2018



Interest Rate Stresses for European Structured Finance Transactions DBRS.COM 7

The DBRS group of companies consists of DBRS, Inc. (Delaware, U.S.)(NRSRO, DRO ffiliate); DBRS Limited (Ontario, Canada)(DRO, NRSRO affiliate); DBRS Ratings Limited
(England and Wales)(CRA, NRSRO ffiliate, DRO affiliate); and DBRS Ratings México, Institucion Calificadora de Valores S.A. de C.V. (Mexico)(CRA, NRSRO Zaffiliate, DRO affiliate).
Please note that DBRS Ratings Limited was registered as an NRSRO affiliate on July 14, 2017. For more information on regulatory registrations, recognitions and approvals, please see:
http://www.dbrs.com/research/225752/highlights.pdf.

© 2018, DBRS. Al rights reserved. The information upon which DBRS ratings and other types of credit opinions and reports are based is obtained by DBRS from sources DBRS believes to be
reliable. DBRS does not audit the information it receives in connection with the analytical process, and it does not and cannot independently verify that information in every instance. The extent
of any factual investigation or independent verification depends on facts and circumstances. DBRS ratings, other types of credit opinions, reports and any other information provided by DBRS
are provided “as is" and without representation or warranty of any kind. DBRS hereby disclaims any representation or warranty, express or implied, as to the accuracy, timeliness, completeness,
merchantability, fitness for any particular purpose or non-infringement of any of such information. In no event shall DBRS or its directors, officers, employees, independent contractors, agents
and representatives (collectively, DBRS Representatives) be liable (1) for any inaccuracy, delay, loss of data, interruption in service, error or omission or for any damages resulting therefrom,
or (2) for any direct, indirect, incidental, special, compensatory or consequential damages arising from any use of ratings and rating reports or arising from any error (negligent or otherwise) or
other circumstance or contingency within or outside the control of DBRS or any DBRS Representative, in connection with or related to obtaining, collecting, compiling, analyzing, interpreting,
communicating, publishing or delivering any such information. Ratings and other types of credit opinions issued by DBRS are, and must be construed solely as, statements of opinion and not
statements of fact as to credit worthiness or recommendations to purchase, sell or hold any securities. A report with respect to a DBRS rating or other credit opinion is neither a prospectus nor a
substitute for the information assembled, verified and presented to investors by the issuer and its agents in connection with the sale of the securities. DBRS may receive compensation for its ratings
and other credit opinions from, among others, issuers, insurers, guarantors and/or underwriters of debt securities. DBRS is not responsible for the content or operation of third party websites
accessed through hypertext or other computer links and DBRS shall have no liability to any person or entity for the use of such third party websites. This publication may not be reproduced,
retransmitted or distributed in any form without the prior written consent of DBRS. ALL DBRS RATINGS AND OTHER TYPES OF CREDIT OPINIONS ARE SUBJECT TO DISCLAIMERS
AND CERTAIN LIMITATIONS. PLEASE READ THESE DISCLAIMERS AND LIMITATIONS AT http://www.dbrs.com/about/disclaimer. ADDITIONAL INFORMATION REGARDING DBRS
RATINGS AND OTHER TYPES OF CREDIT OPINIONS, INCLUDING DEFINITIONS, POLICIES AND METHODOLOGIES, ARE AVAILABLE ON http://www.dbrs.com.




