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This methodology covers our global approach to rating securities backed by pools of auto
loans and auto leases to individuals.1

-

THIS CREDIT RATING METHODOLOG WAS REPUBLISHED ON 5 MARCH 2015, CONSOLIDATING, SEE
APPENDIX 10, THE FOLLOWING METHODOLOGY:
REVISING DEFAULT/LOSS ASSUMPTIONS OVER THE LIFE OF AN ABS/RMBS TRANSACTION, DECEMBER 2008
NO OTHER CHANGES HAVE BEEN MADE TO THE CONTENT OF THE CREDIT RATING METHODOLOGY. THE
ORIGINAL DATE OF PUBLICATION (20 JANUARY 2015) REMAINS THE EFFECTIVE DATE OF THE CREDIT
RATING METHODOLOGY.
THIS CREDIT RATING METHODOLOGY IS BEING IMPLEMENTED ON A GLOBAL BASIS, EXCEPT IN
JURISDICTIONS WHERE CERTAIN REGULATORY REQUIREMENTS MUST BE FULFILLED PRIOR TO
IMPLEMENTATION IN THOSE JURISDICTIONS.

This methodology may also apply to auto lease pools in EMEA/Asia-Pacific which have exposures to small and medium-sized enterprises (SMEs) as long as the pool is
predominantly auto loans or leases to individuals or the pool consists of a large number of small loans or leases to SMEs, with no material concentrations. If this is not
the case, the credit analysis of corporate concentrations is supplemented by the relevant commercial asset methodologies which can be found in “Moody’s Related
Research” section at the end of this report. The methodology does not apply to US fleet lease transactions where the lessee bears the residual value risk. A link to the
(cross-sector) methodology describing our approach to rating US fleet lease transactions can be found in the section “Moody’s Related Research”.

ASSET-BACKED SECURITIES

Executive Summary
Our approaches to rating securities backed by auto loans and by auto leases are similar. Both loan and
lease transactions face risks arising from (1) potential defaults by obligors (“credit” risk), (2)
transaction structure, (3) counterparty defaults, and (4) operational, legal and sovereign factors.
However, transactions backed by auto leases may face an additional risk – residual value (RV) risk.2
Residual value risk arises as a result of the typical auto lease structure. Lessees make fixed installment
payments over the life of the lease, which include an implicit interest charge and an implicit
amortisation amount that represents the expected amortisation of the vehicle. At the maturity of the
lease, there is typically a large unamortised amount, which is the RV of a lease. RV risk is the risk that,
at lease expiration, the lessee will choose to turn in the vehicle and the market value of the vehicle will
be less than the securitisation’s valuation of the unamortised portion of the contract.
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If a vehicle is turned in, then, by definition, the lease has not defaulted. Similarly, if a lease defaults,
the underlying vehicle cannot be returned. Consequently, credit loss and residual value loss are
mutually exclusive and are evaluated separately in our analysis.3

In this report, we discuss the main risk drivers for typical auto loan and lease transactions and include
a step-by-step description of the rating process.

First, we estimate the likely credit loss (expected loss) of the auto loan or lease pool and the variability
of loss to derive a distribution of the credit losses on the pool. In cases where the pool consists of a
large number of small loans or leases, with no material concentrations (i.e., a granular pool), we
assume that the loss distribution is lognormal. In cases where the pool has significant concentrations,
we might derive a pool-specific probability distribution from the simulated loss behavior of the
individual assets. Those loss behaviors are based on (1) individual asset default probabilities that we
adjust for the specific asset’s characteristics and (2) correlations among the assets. In some cases, we
might approximate the distribution resulting from the simulated loss behavior of the individual assets
with probability distributions such as a normal inverse distribution.
Second, we calculate the losses that investors in each tranche would suffer in each pool loss scenario,
using a model of the transaction’s cash flow structure and credit enhancement. This calculation enables
us to derive the probability distribution of tranche losses by associating each tranche loss scenario with
its corresponding probability.
Third, we use the tranche loss distribution to calculate the amount of credit enhancement that would
be consistent with our benchmark for the rating being considered, which is based on the expected
tranche loss.
Fourth, for leases, we calculate the level of credit enhancement to offset residual value risk (if any) that
would be consistent with the rating being considered. That credit enhancement level is based on an
assumption of the future depreciation on the vehicles and various haircuts to account for the
uncertainty around those expectations.

M

This publication does not announce
a credit rating action. For any
credit ratings referenced in this
publication, please see the ratings
tab on the issuer/entity page on
www.moodys.com for the most
updated credit rating action
information and rating history.

Fifth, we determine the total amount of credit enhancement that we would consider consistent with
the rating in question by summing the credit enhancement for credit risk and the credit enhancement
for residual value risk.

2

Other differences between auto loan ABS and auto lease ABS are discussed throughout this report, including the following: (1) in auto leases, the lessor or originator
remains the owner of the vehicle, while in auto loans the borrower has title to the vehicle; and (2) auto leases are subject to termination risk in many jurisdictions.

3

In the UK, leases typically allow for voluntary termination by the lessee under certain conditions. We treat those voluntary terminations as defaults in our analysis,
despite some similarities to the “turn-in” risk that creates residual value risk. See Appendix 6 for more information on voluntary terminations in the UK.
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Finally, we determine the actual rating by considering the transaction’s actual credit enhancement and
the tranche loss distribution, together with other quantitative analyses and qualitative assessments of a
variety of factors, including operational risk, counterparty risk and the legal structure of the
transaction.4

Main Risks of Typical Auto Loan and Lease Transactions
In assigning a rating to an auto loan or lease securitisation transaction, we consider the following key
drivers of risk:
Portfolio Credit Quality: In assessing the risk of default on the underlying loans or leases, we focus on
the following factors:
the risk profiles of obligors, as illustrated by credit scores or other borrower characteristics
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»
»

the underlying type of vehicle (e.g., new or used) and specific loan characteristics (e.g., term,
amortisation profile, interest rate), which influence borrower performance and the level of
recovery in the event of borrower default

»

current and forecasted macroeconomic environments, which affect consumer behavior, as well as
the health of the automobile industry in the relevant country

»

historical performance of pools with similar characteristics, usually provided by the originator

»

the underwriting and servicing policies of the originator

Transaction Structure: Specific features, such as cash flow allocations, forms of credit enhancement
and cash-trapping mechanisms, have an impact on the expected loss for each tranche of securities. For
transactions with a revolving or pre-funding period, the ability to replenish the portfolio with new
loans or leases adds some uncertainty to the portfolio composition. When modelling the transaction,
we aim to capture the main structural features described in the transaction documentation.
Counterparty Risk/Operational Risk: Our assessment focuses on various counterparties in the
transaction and identifies main areas of counterparty risk (servicing, cash management, swaps) and any
associated structural mitigants, such as counterparty replacement triggers.

M

Legal Aspects: We assess the extent to which the transaction documentation clearly describes the
quality of assets allowed in the pool and the transaction structure. We also assess risks with respect to
the assignment of the assets to the special purpose vehicle (SPV), bankruptcy remoteness of the SPV,
and other jurisdiction-specific issues. For lease-backed transactions, we also analyse the risks posed by
potential lease terminations and set-offs against amounts owed by the lessees that may arise in the
event of a bankruptcy of the sponsor.
Sovereign Risk: The country in which the transaction’s assets, originator or issuer is located could
introduce systemic economic, legal or political risks to the transaction that could affect its ability to
pay investors as promised. We usually incorporate such risks into the analysis by applying our local
currency rating ceilings in accordance with our sovereign ceiling methodology.5 In particular, cases in
which the environment is changing rapidly or available historical data do not reflect the new
environment, we apply additional stresses as described in Appendix 4.

4

A link to the methodology detailing additional rating considerations specific to Brazilian securitisations issued through Fundo de Investimento em Direitos Creditorios
(FIDC) can be found in the section “Moody’s Related Research” below.

5

A link to the (cross-sector) methodology describing our approach to sovereign risk can be found in the section “Moody’s Related Research” below.
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Residual Value Risk (for leases):
In most retail leases, at the end of the lease the lessee has two options: (1) Pay the contract’s
unamortised amount (i.e., the contract residual value (CRV)) to purchase the vehicle, or (2) return
(“turn in”) the vehicle without any further financial commitment. If the actual market value of the
vehicle at the termination of the lease is less than the CRV, then the lessee is likely to turn in the
vehicle and expose the securitisation trust to a loss equal to the difference between the market residual
value (MRV) and the securitisation’s valuation of the unamortised contract (i.e., the securitisation
residual value (SRV)6). In some EMEA transactions, there is a guarantee extended by the originator
covering residual value risk. In other transactions, there is a dealer buy-back agreement between the
lessor and dealer, which offers an additional level of protection against residual value risk. In this case,
however, we need to analyse counterparty risk (i.e., the risk that the originator/dealer will perform its
obligation) and the valid transfer of the rights under the buy-back agreement to the SPV.
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The residual values of the leases, as valued by the securitisation, could exceed the vehicles’ market
values at the lease contract maturity for a number of reasons, including:

»

unexpected weakness in the used car market

»

commercially aggressive strategies by lessors in setting contract residual values

»

introduction of new vehicle models and new technologies

»

a manufacturer’s insolvency or a discontinuation of an auto brand.

We assess residual value risk by examining historical depreciation rates or forecasted market residual
values, either directly or through an independent third-party expert, depending on data availability.

Estimating the Pool’s Expected Credit Loss

A key element of our analysis is to project the pool’s expected credit loss7, which is the projected
amount of cumulative net losses on the pool of auto loans and leases resulting from defaults over the
life of the pool. To project those losses, we examine historical loss data from the originator or from
similar originators and adjust those data for factors that can drive differing behavior in the future.
Originators provide data either in the form of net losses or as gross defaults, with recoveries separately.
In the latter case, we analyse the two components separately and derive a cumulative default projection
and a recovery assumption,8 together with recovery timing.

Historical Loss Data

M

The data that originators provide cover either (1) an evolving, dynamic portfolio of loans or leases over
time (i.e., portfolio data), which is sometimes the originator’s entire portfolio of managed loans or
leases, or (2) particular sets of loans or leases originated during a common period (i.e., vintage or static
pool data). In many cases, the static pool data are from the pools of assets (i.e., loans or leases) backing
prior securitisations.
Static pool data derived from a fixed pool of assets over their lives is more directly applicable for
projecting the potential losses for a new pool of assets over its life than data relating to the performance

6

The securitisation residual value (SRV) is the unamortised portion of the lease at the end of the lease, as valued within the securitisation. In EMEA the SVR is equal to
the contract residual value (CRV).

7

For auto lease pools that have a significant exposure to SME lessees, in order to determine the pool’s expected loss and variability of the loss distribution, we may also
apply the methodology we use to rate transactions backed by SME pools. This methodology can be found in the section “Moody’s Related Research” below.

8

In certain transactions, the legal structure will also drive the recovery assumption. For example, in most Japanese transactions, recovery cash flows do not benefit senior
noteholders; therefore, we assume a recovery rate of zero.
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of an originator’s managed portfolio (portfolio data). In cases where we need to rely on portfolio data
information instead of static pool data to project losses for the securitised pool, we adjust our
assumptions to account for factors such as (1) growth or contraction in the portfolio, (2) a mixture of
credit quality in the overall portfolio resulting from changes in underwriting standards over time and
(3) mismatches between the timing of defaults and recoveries. Even with those adjustments, portfolio
loss numbers are often difficult to interpret, adding performance variability and uncertainty to the
analysis, thus increasing the transaction risk.

Extrapolation of Historical Data
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In theory, static pool information gives us a set of cumulative losses on historical pools of assets
comparable to the pool being securitised, allowing us to derive estimates of the expected loss rate of the
pool, and its variability. In practice, it is often the case that only some, if any, of an originator's prior
static pools may have gone through their entire life cycle. However, even for incomplete pools, the
available data will still contain useful information on likely lifetime losses, based on losses to date. To
use such data in our collateral analysis, we extrapolate losses to date on the incomplete pool for the
remainder of the pool’s life. For the missing periods, the extrapolation typically relies on average
changes in the cumulative loss rate, either on an absolute or percentage basis, in similar pools during
those periods.9 When static data on cumulative gross default rates are available, we extrapolate the
gross default rate instead of the cumulative net loss rate.
In projecting loss data, we can also account for differences in the speeds at which incomplete historical
pools have paid down to date, through the use of the cumulative-loss-to-liquidation ratios.10 Two
pools with identical original loan/lease balances and the same cumulative loss rates to date will not
necessarily have the same expected loss if they have different remaining balances. The projected
cumulative loss rate of a pool that has liquidated relatively quickly because of amortisation,
prepayments or losses is likely to be lower than that of a pool with the same cumulative losses but with
fewer liquidations to date. Therefore, the loss-to-liquidation analysis, usually applied to static pool data
from previous securitisations, can better predict the final cumulative loss rate.

Using Historical Data from Other Originators

In many cases, rather than focus solely on the performance of the issuer’s prior transactions, we
supplement our analysis of the originator’s data with data from comparable originators. In some cases,
the securitisation originator’s static pool data could be limited, because the originator is either new to
the market or has not tracked static pool performance. In other cases, an originator’s static pool data
are not relevant to the pool of loans (or leases) being securitised, either because of recent changes in the
originator’s origination, underwriting and servicing policies and strategies, or because of our
expectation that the future economic environment will be materially different from the one from
which the historical performance data came.

M

We select comparable originators based on similar pool characteristics and origination, underwriting,
collection and charge-off policies. To incorporate data from other originators, we adjust our analysis
for any differences in definitions of defaults and loan (or lease) losses. However, originators tend to be
idiosyncratic to some extent; thus, the applicability of other originators’ data performance is not
perfect, which adds uncertainty to the analysis. Furthermore, there could be cases in which we would
not be able to assign a rating because of the insufficiency of reliable historical data.

9

See a summary of the extrapolation methods we use in Appendix 1.

10

The cumulative-loss-to-liquidation rate at a point in time is the cumulative losses to date of the pool, divided by the difference between the original pool balance and the
current pool balance (e.g., the cumulative liquidations to date). In contrast, the traditional cumulative loss rate is the cumulative losses to date divided by the original
pool balance of the loans.
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Obtaining a Base Case Expected Credit Loss
To obtain a base case expected loss, we typically average the extrapolated cumulative losses of the
analysed pools, focusing on the pools most comparable to the one we are rating and disregarding any
recent vintages that have an insufficient number of non-extrapolated data points. We then adjust the
base case for performance trends, differences in pool composition, seasoning of the assets, changes in
origination and servicing practices and potential changes in the macroeconomic environment.

Adjusting for Performance Trends
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If recent loss performance trends differ from what the long-term performance indicates, we analyse the
reasons for the difference to determine whether the recent aberration is likely to continue. In our
analysis, we typically give more weight to any trends that have persisted for a prolonged period and
reflect a large sample of assets. If we determine that a recent trend is likely to continue, we would rely
on that period as the most relevant. We also adjust our view of recent loss performance based on
delinquency data, which often indicate performance trends that the loss data do not yet reflect.

Adjusting for Differences in Pool Composition

As we have noted, one way that we adjust for differences in pool composition is by focusing on the
performance of the historical pools that we deem to be the most comparable to the securitised pool.
However, when we have stratified data, which is information on the performance of the historical
pools for specific sets of assets with different characteristics, we can adjust historical data to better
reflect the pool we are analysing.
Originators stratify data by a single characteristic, or by a combination of characteristics. Originators
often provide stratified data for the following characteristics and measures:
»

asset characteristics (loan (or lease)-to-value ratios, original terms)

»

vehicle characteristics (vehicle type, new or used, manufacturer)

»

loan type (interest rate type, fully amortising vs. balloon portions)

»

the obligors’ characteristics (individuals vs. corporate, geographical and obligor concentrations,
FICO or internal credit score, down payment, debt-to-income and payment-to-income ratios)

M

To use the stratified data, we construct a new static pool loss analysis, weighting the disaggregated
performance data of each sub-pool by the proportions of assets with each characteristic in the
securitised pool. We then project the expected loss for the pool by using the extrapolation method
referred to above. Alternatively, for example when we want to get a loss projection by asset type, we
may extrapolate expected loss for each sub-pool first and then derive the pool expected loss from the
weighted average of the extrapolated loss for each sub-pool, using the weights of the sub-pool in the
securitised pool or, for revolving or pre-funding transactions, using the concentration limits described
in the legal documentation.

Adjusting for the Age of the Assets

Our loss projection for the securitised pool excludes those losses on a new pool that normally would
have occurred prior to securitisation. Static pool performance includes losses from the date of the
assets’ origination, while the loss projections for the securitised pool address losses only during the
remaining life of the securitisation. Often we can take into account the impact of aging by analysing
the performance of prior securitisations with similar pool characteristics and similar age. However, if
there is an insufficient number of such representative securitised pools, we base our loss projection for
the securitised pool on the performance of the newer vintages, with adjustments for the effect of aging.
6
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The need for adjustment arises principally from the need to account for (1) the amount of
amortisation versus the losses that have already occurred, (2) the typical exclusion of delinquent assets
from a securitisation and (3) the effects of lags in recoveries on defaulted assets. For relatively
unseasoned securitisation pools, each of the effects typically is relatively small, so that the net effect
usually is negligible. For more seasoned securitisation pools, the adjustment either increases or
decreases our expected loss projection. The degree of effect depends ultimately on the interplay of the
various underlying factors such as the timing of default, recoveries, prepayments and delinquencies.

Adjusting for Changes in Servicing Practices
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Changes in servicing practices affect the delinquency, loss and recovery performance of the pool of
assets. Those changes often affect performance with a lag, with the effects not appearing in the data at
the time of analysis. Consequently, we incorporate our assessment of recent trends in the servicer’s
practices into our analysis, based largely on an operations review meeting with the servicer. We also
make qualitative adjustments to our expected loss, default or recovery projections based on that
analysis even if the effects have not appeared in the performance data.

Adjusting for Potential Changes in the Macroeconomic Environment

The historical data that we analyse is, in part, a product of their macroeconomic environment.
Therefore, if we expect that future macroeconomic conditions will be materially different from
historical conditions, we will adjust our projection of the expected loss accordingly. We do so by
looking at projections by our macroeconomics board whenever available. For regions in which
projections from our macroeconomics board are not available, we look at alternate sources, such as
those published by central banks. We focus on macroeconomic variables that we consider important
drivers of performance for pools of auto loans and leases: (1) the country’s GDP growth rate, (2)
unemployment rate and, when available, (3) used car values. Adjustments to historical observation
could be significant in regions with more volatile macroeconomic environments.

Methods for Assessing the Variability of Pool’s Credit Losses

We use one of two comparable methods to assess the variability of pool losses. In the first approach, we
calculate the standard deviation or the coefficient of variation11 of the observed cumulative loss rates
and adjust it (usually upward), where necessary, to better reflect the factors that are likely to cause
variability over a long-run horizon. The adjustment factors are described in the next section. As a
further check, we benchmark that variability with other similar transactions.

M

An alternative approach is to determine the variability of the loss estimate indirectly. In situations
where there is a large set of comparable rated transactions, we infer an estimation of the variability of
pool losses from (1) our expected loss estimate and (2) the level of credit enhancement that the rating
committee would deem to be consistent with Moody’s highest rating possible in a particular country12
for a security with a simple cash flow structure backed by the given pool (i.e., the “portfolio credit
enhancement”). That level of credit enhancement derives from (1) credit enhancement levels of the
existing comparable transactions and (2) adjustments made to account for differences between the
given pool and the comparable transactions in the factors affecting variability. We use that rating
committee assessment to infer the standard deviation of the loss distribution, as described later. For a
given pool loss estimate, the higher the portfolio credit enhancement, the higher is the implicit
standard deviation of the loss distribution. We describe factors driving the portfolio level of credit
enhancement in the next section.

11

The coefficient of variation is the standard deviation divided by the mean.

12

Transaction ratings are subject to our local currency country risk ceiling for the particular jurisdiction. See Appendix 4 for details on the incorporation of country risk in
the calibration of the loss distribution.
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Factors that Affect the Potential Variability of a Pool’s Credit Losses
As described below, we account for a variety of factors in assessing the potential pool loss variability.

The Expected Level of Losses
Generally, the higher the level of expected losses on the pool, the lower is the relative measure of
variability. Relative variability refers to how far pool losses can range from mean loss, and is measured
by the coefficient of variation. Conversely, the lower the level of expected losses, the higher is our
assessment of the relative variability. The main reason is that there is more room for losses to increase
significantly above low non-stressed losses than there is for them to increase above already high losses.

Historical Performance Data: Quantity, Quality, and Relevance
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The specific relationship between expected loss and variability is dependent on the quantity, quality
and relevance of the data.

Typically, the longer the period covered by the historical performance data, the more applicable is the
historical volatility to our assessment. Consequently, our assessment of variability tends to be higher in
countries with newer auto loan and lease securitisation markets because less historical information is
typically available. However, a large quantity of performance data is helpful only if it is also of
sufficient quality and relevance.
The quality of the data depends on the type provided. As described earlier, static pool data generally
contain more applicable information than data from a dynamically changing portfolio, and stratifying
the static pool data can provide the means to an even closer match to the securitised pool. Additional
data on variables such as gross default, recoveries, delinquencies, and pool factors can provide for a
more robust analysis, reducing uncertainty.

The relevance of the data is dependent on whether the factors that drove the historical performance are
also likely to drive performance of the asset pool. One consideration is whether the historical
performance reflects the impact of an economic environment that is representative of what the
securitised asset pool is likely to experience or whether the environment was either unusually benign or
stressful. Also, the relevance of the data depends on the extent to which the underwriting, servicing
and collection policies and practices that led to the historical performance are consistent with those
that would apply to the securitised asset pool.

Servicing Stability

M

In assessing the pool loss variability, we examine the stability of the servicer, from both financial
strength and operational perspectives, to determine the likelihood that the servicer will apply
consistent servicing practices and policies. The ability of the servicer to collect on the assets, mitigate
losses, and maximise recoveries has a direct impact on the loss performance of a pool.
Another factor in assessing servicing stability is the servicer’s operational structure. The servicer’s
operational structure affects the degree to which a dislocation would impact the pool's loss
performance, including dislocation arising from a servicing transfer following servicer financial stress or
a natural disaster. For example, historical experience tells us that performance deterioration can be
greater when dislocation strikes a decentralised operation.

Experience, Track Record, and Financial Strength of Originator
We typically view transactions from originators with a long track record of pools that have performed
consistently with our expectations as having less variability than those of newer or less experienced
8
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originators, or those whose previous transactions experienced unexpectedly volatile performance. In
addition, representations and warranties provided by the originator can reduce uncertainty about the
characteristics of the assets in the pool if they are provided by originators that have the financial
strength to back those representations and warranties.

Pool Characteristics: Asset Concentrations and Quality of Information
If the asset pool is geographically concentrated, then it could be more susceptible to the impact of
regional economic shocks. Similarly, if the vehicles securing the assets are concentrated in a single
manufacturer or in a few models or vehicle types (e.g., SUVs) then the pool performance could suffer
from more volatile recovery values. The concentration of originations from a few dealerships or of the
obligors' employers or employment types also increases volatility in performance and contributes to a
higher variability assessment.
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The availability of critical information relating to the credit characteristics of the pool is another
important driver of variability. The critical credit characteristics include:
»

those relating to the obligors' creditworthiness (e.g., FICO score or internal credit score), their
capacity to repay (e.g., payment-to-income ratio)

»

key asset characteristics (e.g., loan- or lease-to-value ratio, original term, whether the underlying
vehicle is new or used, whether the loans are fully amortising or balloon loans). Balloon loans
present some specific risks that are further explained in Appendix 6.

The availability of such information for the comparable static pools and for the securitised pool helps
reduce the potential variability around the loss estimate for the securitised pool.

Structural Features: Prefunding and Revolving Periods13

In transactions with prefunding and revolving periods, which allow for the addition of receivables
during the life of the transaction, the potential for changes in pool composition increases the
uncertainty of the loss estimate of a securitised pool. As a result, these features can lead to a higher
variability estimate than for a similar transaction that does not have such features. The increase in
variability depends on the transaction’s limitations, if any, on adding assets and on the inherent
turnover rate of the auto loans or leases.
Factors mitigating the increase in variability resulting from such features are (1) a long track record of
consistent originations, (2) the originator’s documented representation that there will be no adverse
selection of additional receivables and (3) stringent eligibility criteria in the transaction documents for
the characteristics of the additional receivables.

M

Combining Expected Pool Losses and Their Variability in Order to Derive the
Probability Distribution of Pool Credit Losses
We use our assessment of the pool’s losses14 and variability to derive a specific probability distribution
of the pool’s losses. A loss distribution is a curve that associates each loss scenario with its
corresponding probability.

13

Prefunding and revolving periods both allow for additional receivables to be added to the trust after the closing date: In a "prefunded" transaction, some of the proceeds
from the closing of the transaction are set aside in a prefunding account to be used to purchase additional receivables during the prefunding period; in a "revolving" deal,
principal collections from the assets can be used to purchase additional receivables during the revolving period.

14

Originators provide data either in the form of net losses or as gross defaults, with recoveries separately. In the latter case, we analyse the two components separately and
derive a cumulative default projection and a recovery assumption, together with recovery timing.
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In most auto loan and lease transactions, the pools are well diversified, with few if any assets that are of
materially disproportionate size. In those transactions, we assume that the general shape of the pool’s
credit loss distribution is lognormal. Exhibit 1 shows the general shape of the lognormal distribution
curve is shown.
EXHIBIT 1

Probability density function (PDF) of Log-normal Distribution With Expected Losses of 2.00% and
Standard Deviation of 1.04%
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Source: Moody’s Investors Service

The specific curve is determined by a measure of its central tendency (either its mean or median), and
a measure of dispersion (e.g., the standard deviation or a quartile). We derive the central tendency
from the asset pool’s expected loss. The standard deviation is either a direct assumption or implied
from the indirect approach. The indirect approach uses the “portfolio level of credit enhancement,”
determined by the rating committee for a simplified bond structure, as the point on the distribution
that has an expected loss consistent with the highest possible rating within the country. With those
inputs, we derive the standard deviation of the distribution, which is uniquely defined. Conversely,
using a similar simplified approach, we can derive the equivalent of the portfolio credit enhancement
from the pool’s expected default rate and standard deviation assumptions.

M

Alternately, in the limited number of transactions that have pools with significant concentrations, we
might derive a pool-specific probability distribution from the simulated loss behavior of the individual
assets. The default behaviors are based on (1) individual asset default probabilities that we adjust for
the specific asset’s characteristics and (2) correlations among the assets. In some cases, we might
approximate the distribution resulting from the simulated loss behavior of the individual assets with
probability distributions such as a normal inverse (or Large Homogeneous Portfolio Approximation),
if the approximation gives results that are close to those of the distribution resulting from the
simulation.15

Using the Probability Distribution to Derive Expected Bond Losses
Once the probability distribution of the pool’s credit losses is determined, we calculate the bond losses,
if any, for investors in a multitude of asset default scenarios, using a model of the structure that
represents the allocation mechanisms of the transaction and the size and availability of credit
enhancement. We then determine the expected loss on the bond by weighting the bond losses by the
probabilities that are consistent with the lognormal probability distribution of pool losses. Finally, we

15

10

See “Moody’s Approach to Rating ABS Backed by Equipment Leases and Loans,” December 2013, for a more detailed discussion of how we evaluate transactions with
concentrated pools.
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determine the model-suggested rating on the security based on our pre-established benchmark
relationships between a bond's expected loss and our ratings.

Modelling the Bond Structure
As noted above, we use a probabilistic model to evaluate the bond losses, if any, that would be
incurred by investors in a multitude of pool loss scenarios, which we assume will occur with
frequencies consistent with the specific probability distribution that we have assumed. The model
helps to assess the benefit of the various sources of credit enhancement (including excess spread, as
described below in the sub-section “Evaluating the Benefit of Excess Spread”) and the different
structural features of the transaction. The type of modelling depends on the complexity of the
transaction’s actual cash flow structure.
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In certain established markets, cash flow structures are often relatively standard, with some sponsors
repeatedly using the same basic structure frequently over time. As a result, we often use a generic,
relatively simple cash flow model in analysing the potential losses for the different classes of notes,
perhaps supplemented by separate modelling of one or more special features. In certain cases, for
sequential pay structures which we expect to deleverage very quickly, we may give credit to
amortisation, generally in the first six months, by using a higher credit enhancement in our modelling
and adjust other parameters accordingly.
In other regions, where there are fewer repeat issuers, structures tend to be more varied and
complicated. As a result, we use a more comprehensive tool that can accommodate in a single cash
flow model many of the specific structural elements and risks that can lead to material differences in
the rating analysis. The key input parameters to that type of model are detailed in Appendix 2 and
typically include:
the yield earned on the assets for each period taking into account any stresses that may cause this
yield to decrease

»

the scheduled amortisation profile of the assets

»

an assumption about the prepayment rate of the assets

»

an assumption about the timing of pool losses or defaults throughout the life of the transaction

»

an assumption on the lag to recoveries on defaulted assets

»

transaction fees, the interest rates on the bonds, including any interest rate swaps

»

the reserve amount, if any, with any floor or step-up mechanisms

»

how the transaction allocates cash flows and losses among the various parties in the transaction,
including different classes or tranches of notes.

M

»

»

the triggers that can change those allocations

The model calculates the bond loss for each portfolio loss scenario of the lognormal curve. The model
then weights each bond loss by the frequency implied by the probability distribution. We then sum
the weighted losses to calculate the bonds expected loss.

Evaluating the Benefit of Excess Spread
Excess spread is the difference between the interest earnings on the assets and the sum of (1) the
interest on the bonds and (2) the fees of the transaction. It can provide a significant amount of credit
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protection to investors. However, the exact amount of protection that it will provide is unknown at
the start of the transaction and depends on three main factors:
1. the amount by which the average interest rate on the assets may change over the life of the
security, which we refer to as weighted average coupon (WAC) deterioration or yield compression
2. the speed with which assets prepay during the life of the security
3. the amount of excess spread that “leaks out” of the transaction before it is needed to protect
investors
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We typically model the first factor by assuming that the highest interest assets, up to a specified
portion of the pool, prepay immediately. We determine the size of the specified portion assumed to
prepay immediately based on historical experience, which may differ by type of asset. For example, we
may assume that for a pool with high-credit quality loans, the loans with the highest 3% of the interest
rates in the pool prepay immediately while for low-credit quality loans, we may assume that the loans
with the highest 10% of the interest rates prepay immediately. The prepayment of the highest interestrate assets tends to lower the weighted average rate of the remaining assets; we use that calculated lower
interest rate in the cash flow modelling.
We model the effects of the other two factors in two different ways, depending on whether we use a
single comprehensive cash flow model or a simpler, generic model. In a comprehensive model, the
effects of the last two factors are incorporated within the modelling, through the assumed prepayment
rate, the default or loss timing curve and the modelling of the cash flow allocations among the
participants.
In contrast, when we use a generic model, we typically use a separate model to determine the amount
of excess spread protection that could be lost in stress scenarios for prepayments and excess spread
“leakage.” Our stressed prepayment assumptions are typically tied to the credit quality of obligors in
the pool. We then subtract the “lost” protection from the amount that would be available in an
“expected” scenario, which gives us the net amount of protection that we assume will be available from
excess spread. We add that net amount to the other forms of credit protection (e.g., subordination,
over-collateralisation, reserve fund, etc.) to obtain the total amount of credit protection that we
include in our generic model. Appendix 3 provides an illustration of the calculation of the credit for
spread for typical US auto loan transactions.

Additional Modelling for Money Market Tranches

M

Some transactions contain a money market tranche that matures within 13 months of issuance. For a
money market tranche to be rated Prime-1(sf), our quantitative analysis focuses on the sufficiency of
cash flows generated to pay off the tranche in full - under certain stress assumptions - typically at least
one month before its legal final maturity date. Such scenarios include low, or no, prepayments. We
also assess the adequacy of liquidity in reserve accounts and other structural features against the risks of
operational disruption.

Residual Value Risk in Auto Leases
How Residual Value Risk Arises
In standard auto leases, the lessor purchases a vehicle and, in turn, leases it to the lessee for a fixed
term. During the life of the contract, the lessee pays fixed installments that cover the expected
depreciation of the vehicle, the cost of financing, and, in some cases, a servicing/maintenance
component.

12
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In many leases, a large unamortised amount remains at the maturity of the lease and the lessee has the
option to turn in the vehicle to the lessor - or, in the case of a securitisation, to the securitisation
sponsor - instead of making the final (“balloon”) payment to purchase the vehicle. In those cases, the
securitisation faces residual value risk because there is no assurance that the market value of the vehicle
will be at least equal to the unamortised amount.16
More formally, the contract residual value (CRV) of a lease is defined as the initial financed amount
less any scheduled capital repayments over the term of the lease. It is the amount the lessee must pay to
complete the purchase of the vehicle (see Exhibit 2). When the lessee has the option to turn in the
vehicle instead of purchasing it, the difference between the CRV and the market residual value (MRV)
of the vehicle will influence the lessee’s decision; lessees are more likely to turn in their cars if the CRV
exceeds the MRV of the vehicle. In those cases, the securitisation trust is likely to suffer a loss.17
EXHIBIT 2
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An Example of a 36-Month Lease with a Residual Value of £6,000
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Evaluating Residual Value Risk

M

Residual value risk is realised only on contracts for which the vehicles have been turned in - that is,
those leases that have not defaulted or prepaid18 (i.e., leases in which the car has been purchased prior
to the lease maturity). Therefore, one of the factors driving residual value risk is the turn-in rate on the
leases. The turn-in rate is determined largely by the difference between the CRV of the lease and the
MRV. Meanwhile, the residual value loss, if any, on a turned-in vehicle, is determined by the
difference between the securitisation residual value (SRV)19 (may or may not be equal to CRV) and the
MRV. Consequently, the two principal factors behind residual value risk are the strategy in setting the
CRV and SRV and the potential changes in used car market values (which will determine the MRV).
Since the CRV and SRV for each lease are known at the start of the securitisation, our analysis focuses
on the main unknown, the future MRV of each lease.

16

In the US, most auto leases do have a relatively large unamortised value at the maturity of the lease and do provide the lessee with the option of turning in the vehicle
instead of purchasing it. In EMEA, only some types of leases have similar characteristics, with the resultant residual value risk. See Appendix 6 for a description of the
different types of auto leases in EMEA and the implications for residual value risk.

17

Generally, the loss for a vehicle that is turned in is the amount by which the CRV exceeds the MRV. In some US securitisation structures, however, the securitised value
of the unamortised portion of the contract at the maturity of the lease is different from the contract residual value (CRV). In such cases, the loss would be equal to the
amount by which the securitisation residual value (SRV) exceeds the MRV.

18

Prepaid in this context refers to leases settled substantially before scheduled maturity. Leases settled shortly before scheduled maturity (e.g. in order for the lessee to roll
into a new lease) are assumed to have effectively been turned-in. In most regions prepayment rates on auto leases are low.

19

The securitisation residual value (SRV) is the unamortised portion of the lease at the end of the lease, as valued within the securitisation. In EMEA the SVR is equal to
the CRV. In the US, the SRV, commonly referred to as base residual value, could differ from CRV and is often determined with reference to third party (such as
Automotive Lease Guide, or ALG) projections.
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The Turn-In Rate
The turn-in rate is the rate at which lessees return vehicles to the lessor as a percentage of all contracts
that reach lease-end. The decision about turning in a vehicle is influenced by the difference between
the CRV and the MRV. If the CRV exceeds the MRV, the car is likely to be returned by the lessee,
since even a lessee who wants to retain the car is less likely to buy it from the lessor if it can be
purchased at a lower price in the used car market.20 On the other hand, if the CRV is less than the
MRV, the turn-in rate is likely to be low, since even lessees who do not want to retain the car could
make a profit by purchasing it from the lessor (at the CRV) and then selling it at a higher price in the
used car market.21

RV-Setting Strategy
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Lessors typically use various tools such as depreciation curves or forecasted MRVs as a guide in setting
their CRVs. Those lessors who want to court lessees more forcefully can establish more attractive lease
terms by lowering the regular contractual payments, which would raise the CRV and create more
residual value risk for the lessor. Those who want to take on less residual value risk can create contracts
with higher payments and lower CRVs, establishing a larger buffer between the expected MRV and
the CRV in case of unexpected deterioration in the MRV. The higher installment payments, however,
could be unattractive to some potential lessees. An originator’s RV-setting strategy can vary depending
on vehicle type or model.
Similarly, in securitisation structures in which the SRV can be different than the CRV, securitisation
sponsors can create more risk within the structure by establishing SRVs that are higher than the CRVs,
which would allocate a larger portion of a contract’s regular cash flows to excess spread, and less to the
amortisation of the securitisation. As a result, if the vehicle is turned in, it is less likely that the MRV
will cover the unamortised portion of the securitisation’s valuation of the contract.

Stress on Market Residual Values at Lease Maturity

We analyse the potential levels of the market residual values of the vehicles at lease maturity to
determine both the likelihood that the vehicles will be turned in at lease maturity and the amount of
loss, if any, on vehicles that are turned in. We assess the potential levels of MRVs on a lease-by-lease
basis when provided by the originator.

In our analysis, we start with a base case estimate of the vehicle’s MRV at lease maturity, which is
generally based on historical depreciation rates or forecasted MRVs. The estimate may be done
internally or may be provided by independent third parties.22

M

We then apply a haircut to the base case MRVs to account for potential unexpected changes in used
car values. The haircut is typically higher for higher-rated securities. The unexpected changes may
result from many factors, including changes in macroeconomic activity and in consumer preferences
for particular car manufacturers or models. Furthermore, we may adjust the haircuts for a variety of
concentrations that may exist in the pool of leases, which could result in more variable MRVs for the
pool as a whole. Such types of concentrations include lessees’ geographic location, lease expiration

20

However, even in such circumstances, some lessees may decide to keep the car because of factors such as preference for the car’s particular color and options, which may
not be available in the used car market, or a desire to avoid the burden of shopping for a replacement vehicle.

21

However, even in such circumstances, some lessees may decide to turn in the car if the expected profit from that strategy is small or the perceived burden of selling in the
used car market is high.

22

For example, in the US, we typically have sufficient historical depreciation data to arrive at the base case MRV internally. In EMEA and Asia-Pacific, however, we use
third parties’ forecasts as base case MRV. See Appendices 5 and 8 for more details.
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dates, model type, and vehicle manufacturer, especially low-rated manufacturers. Our haircuts are
region-specific.23

Determining the Credit Enhancement Consistent with a Security’s Residual Value Risk
We use the stressed MRV for each vehicle to determine our assumption about whether the vehicle will
be turned in: if the stressed MRV is less than the CRV for the vehicle, we assume that the vehicle is
turned in; otherwise we assume that it is not. We assume that the loss for those vehicles that are turned
in is the difference between the securitisation’s valuation of the residual value and the stressed MRV.24
We deem the sum of the assumed losses to be the credit enhancement that would be consistent with
residual value risk for the securitisation, and add it to the credit enhancement for the other risks (e.g.,
lessee default risk), as described above, to determine the total credit enhancement that would be
needed to be consistent with the security’s rating.
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Using the Model Outcome as Input in the Rating Committee Process

The bond or note ratings suggested by our quantitative modelling are important inputs to our rating
committee process. However, the actual bond or note ratings assigned by the rating committee
incorporates both those inputs and numerous other factors, including the result of sensitivity analyses
of the model output to certain timing assumptions, and qualitative analysis relating to factors such as:
»

underwriting and servicing practices

»

the risk of disruption in the transaction’s cash flows that could result from the non-performance of
a third party (operational risk)

»

counterparty risk

»

the legal structure of the transaction.

Legal Considerations for Auto Loan and Auto Lease ABS

Our analysis focuses on the legal risks posed by the potential bankruptcy of the transaction originator,
securitisation vehicle, servicer, collections account bank and other relevant parties. We also assess
consumer protection laws and regulations applicable to the auto loan or lease contracts, the obligors
and the originators. We review legal opinions to further inform our views on the key legal risks
identified in a transaction.

Bankruptcy of the Originator

M

Our legal analysis of the potential bankruptcy of the originator is an assessment of the following key
factors:
»

whether the originator has actually sold the receivables (in what is often referred to as a “true sale”)

»

whether a court would consolidate the owner of the assets (e.g., the securitisation trust) with the
sponsor, in the event of the sponsor’s bankruptcy (often referred to as “substantive consolidation”)

23

For example, see Appendix 5 and Appendix 8 for the discussions of the haircuts that we apply in the US and EMEA and Asia-Pacific, respectively.

24

As noted earlier, in some structures the securitisation’s valuation of the residual value is equal to the CRV, while in others it can be set higher than the CRV. See
Appendix 5 for an example of the credit enhancement calculation in which the CRV is higher than the SRV and Appendix 8 for an example in which they are equal.
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»

whether the securitisation trustee can enforce its ownership or security interest in the collateral
once the originator has filed for bankruptcy protection (referred to as “perfection” of the security
or ownership interest).

Our legal analysis of all these risks will depend on jurisdiction and applicable securitisation laws. For
example, in the US, titling trusts are important vehicles for achieving bankruptcy remoteness in auto
lease asset-backed securities (ABS) transactions, as described in Appendix 7.
The bankruptcy of the originator can also pose other risks that could reduce the cash flow available to
repay the notes or bonds, such as set-off risk and cash commingling risk, as described below.

Set-off Risk
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In some cases of a bankruptcy of the originator, loan and lease obligors to whom the originator owes
money might be able to “set off” those amounts against the loan or lease balance (i.e., reduce the
balance by the amount owed by the originator). The typical situation in which this risk arises is when
the originator is a bank and the obligors have deposits at that bank. The amount of the set-off
represents a reduction in the principal amount of the loan or lease pool and is, effectively, a loss.

To analyse this risk, we assess jurisdiction-specific laws and regulations governing the right to set off
deposits in the event of bankruptcy. In jurisdictions that allow set-off, and for transactions without
structural protections to fully mitigate set-off risk, we conservatively estimate the potential set-off
exposure in modelling the likelihood of a default by the originator and the extent to which the
originator is likely to owe money to loan obligors.
For auto leases, another way that set-off risk may occur is if lessees have a right to set-off in the event
of termination or non-performance of the lessor’s service obligations. In such a circumstance, if the
termination or non-performance of the service component of a lease leads to the lessee incurring
servicing costs in excess of the contractual servicing fees,25 the lessee may set off the additional costs
against its lease installments payable to the issuer. The presence of specific clauses in the lease contracts
may reduce set-off risk but does not exclude it.
Where applicable, we may estimate set-off exposure by assessing the costs likely to be incurred by the
lessees to receive similar services for a fixed monthly fee from other third parties. We assess the
likelihood of set-off risk in accordance with Exhibit 11 in Appendix 9. In some cases, we may view the
risk as immaterial relative to the target rating of the notes. If we were to determine that there is a
material set-off risk for a particular transaction, we would model the effect of set-off, taking account of
all relevant factors.26

Termination Risk in Auto Lease Contracts

M

In some jurisdictions, in the event of an insolvency of the lessor, the lessor, the lessee, or both can
terminate the lease under certain circumstances.27 If the lease is terminated, then lease payments will
stop and the securitisation issuer will be entitled to exercise any security it holds over the leased assets
and may have an unsecured compensation claim against the insolvency estate. However, there may be
a delay in being able to exercise security. Furthermore, even if the issuer is able to obtain possession of

25

A clearly identifiable servicing fee in the lease installment payable by the lessee can be retained by the lessee if the services are not provided. If the service component is an
integral part of the lease installment payable by the lessee (the total amount of which may not be easily broken into the constituent components) further analysis is
needed.

26

Those factors would typically include the rating of the originator, the likely amount of set-off exposure and the amount of credit enhancement.

27

Typically, if the lessee can terminate the lease under the jurisdiction’s laws and regulations, it is in the event of non-performance or termination of the servicing
component of the lease by the lessor. For voluntary termination risk in UK auto leases, please see Appendix 6.
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the vehicles, their market value is uncertain. 28 Therefore, there is a risk that the issuer may not recover
the full amount of the “lost” lease payments. For more details, please see Appendix 9.

Cash Commingling Risk
Commingling risk is the risk that, if a bankrupt servicer is holding cash collections of the transaction at
the time of its bankruptcy, the bankruptcy court could determine that the cash was part of the
servicer’s bankruptcy estate because the cash could not be traced to individual creditors. The
bankruptcy court has the ability to freeze that cash until it sorts our conflicting claims (i.e., resulting in
liquidity risk) and may ultimately decide that the securitisation trust has only an unsecured claim on
the cash (i.e., resulting in credit risk).
We analyse the following factors in determining the extent of the risk:
the likelihood of a servicer default, measured by the servicer’s credit strength
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»
»

any transaction document provisions that require the trustee to transfer servicing to a backup
servicer if the existing servicer’s rating falls below a specified rating

»

the potential amount of the transaction’s cash that the servicer holds at the time of bankruptcy,
which reflects:

»

-

the cash payment patterns of the assets

-

the frequency with which the transaction documents require the trustee to sweep cash from
the servicer’s collection account to the trust’s account

the potential for cash to continue to flow to the servicer after bankruptcy and become part of the
servicer’s bankruptcy estate, which can be mitigated by requirements in the documentation to
redirect collections to another account in the event of servicer bankruptcy or pre-bankruptcy
event.

We include in our cash flow analysis the potential additional shortfalls that could arise from
commingling, net of the transaction’s credit enhancement, liquidity, and other structural protections.
We model the potential additional shortfalls on a probability-weighted basis, generally using the credit
strength of the servicer to derive the servicer’s probability of default and, therefore, the potential for
commingling.
Collections are also at risk if the bank holding the securitisation trust’s cash in a collections account
becomes insolvent. Our analysis of this risk focuses on the minimum required rating for the collection
account bank that is specified in the transaction documentation and the actions that are specified if the
bank’s rating falls below that specified rating.

M

Consumer Protection Laws

We review the originator’s representations and warranties relating to compliance with any of the
jurisdiction’s consumer protection laws and regulations regarding the loan and lease contracts, the
obligors and the originators.29

28

29

17

In Germany, under certain circumstances, even if the insolvency administrator elects to continue with the terms of the contracts, the original leases will be terminated and
“new” leases will be deemed to replace them. See “Insolvency-Related Lease Termination Risks in German Lease ABS Transactions,” 4 February 2013, for more details.
For example, see Appendix 7, “Legal Issues on Auto Lease Securitisations in the US,” for a discussion of some of the consumer protection issues in the US.
JANUARY 20, 2015

RATING METHODOLOGY: MOODY’S GLOBAL APPROACH TO RATING
AUTO LOAN- AND LEASE-BACKED ABS

ASSET-BACKED SECURITIES

Monitoring
We will generally apply the key components of the approach described in this report when monitoring
transactions, except for those elements of the methodology that could be less relevant over time, such
as originator or servicer assessments or review of the legal structure. We also typically receive extensive
data on transaction-specific performance that we use to monitor transactions.
When monitoring the performance of outstanding ABS, we track the performance of the underlying
collateral; material developments regarding the originator, servicer and other participants in the
transaction; the amount and form of credit enhancement; and factors that affect the integrity of the
legal structure. The starting point is typically the monitoring of the collateral performance relative to
our initial expectations.
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The key metrics that we typically track are the then current cumulative net loss rate (or cumulative
default) and recoveries for the transaction, which we use, in combination with the issuer's historical
loss experience, to update our estimate of the ultimate lifetime default rate and recoveries on the pool
of loans. For lease transactions that incorporate residual value risk, we also consider, if available, the
turn-in rate and any residual value loss at the contract maturity. We take into account any material
changes in the macroeconomic environment that could affect future performance. We then use that
updated estimate to assess whether the current ratings assigned to the transaction are still appropriate
based on the credit protection available to investors. Our evaluation of the credit protection takes into
account both the current levels of credit enhancement as well as how the transaction’s structural
features, such as the cash allocation mechanics among the various classes of notes, are likely to affect
the credit enhancement and the extent to which the transaction allows the release of credit
enhancement. When appropriate, we run a cash flow model to evaluate the expected bond losses
similar to the approach we use to assign the initial ratings.
Our monitoring analysis also includes an assessment of the stability of the originator, servicer, swap
counterparties and credit support providers. Should these entities become unable to fulfill their
obligations to the transaction, the risk is greater that cash flows to investors will decline. Thus, changes
in the financial stability of an entity that has a weight in the rating of the securities can result in a
rating action on the securities.

Pool size

We will not assign or maintain ratings on auto loan- or lease-backed ABS transactions with the
following characteristics:
»

M

»

for transactions that do not have support mechanisms, such as credit enhancement floors or
reserve fund floors, once the underlying pool has decreased to an effective number30 of borrowers
of 7531 or below
for transactions with reserve fund or credit enhancement floors that partially compensate for the
increased exposure to single borrowers, when the underlying pool has decreased to an effective
number of borrowers of 5032 or below.

30

The effective number is a measure of the pool diversity that looks beyond the nominal number of borrowers in a pool to take into account the actual size of their assets
and express this number in terms of equally sized exposures.
 = ݏݎ݁ݓݎݎܤ ݊ ݂ ݎܾ݁݉ݑܰ ݁ݒ݅ݐ݂݂ܿ݁ܧ1/ σ݊1 (ܹ݅ )2
where is the weight of borrower i in the total pool.

31

32
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If we cannot obtain the effective number, we will use a threshold of 130 borrowers instead. If we cannot obtain the effective number of borrowers, we will use the
effective number of assets instead.
If we cannot obtain the effective number, we will use a threshold of 90 borrowers instead.
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However, we will make exceptions for securities with ratings that do not rely on our assessment of
individual obligor’s creditworthiness, such as those that benefit from a full and unconditional
third-party guarantee, whether at pool or note level,33 or for securities that benefit from full cash
collateralisation.

33
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However, for structured finance securities with full support from a financial guarantor, if the financial guarantor’s rating is below investment grade, we would expect to
withdraw the rating of the security after withdrawing its underlying rating.
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Appendix 1: Historical Static Pool Data Analysis: Extrapolation Methods
We use one of two methods to extrapolate data series, with both giving very similar results in most
circumstances. We generally have a consistent use of the extrapolation method across a given market to
allow for a better comparison between transactions.

The Growth Rate Extrapolation Method34
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The method is commonly used to extrapolate the cumulative default rate on static series of pools
(vintages) that include loans originated during the same period of time (usually individual quarters). For
a given vintage, we can draw the historical cumulative default curve representing the cumulative amount
of defaulted loans over time divided by the aggregate original outstanding amount of the loans included
in the vintage. For those vintages that have been recently originated and, therefore, do not offer extensive
historical data, we extrapolate default rates following the historical pattern observed on older vintages.
The approach is based on the calculation of the growth rate of the average cumulative defaults
observed during previous periods. If we consider the percentage increase in average cumulative defaults
from period to period after origination (using a comparable amount of data points), we get an estimate
of the possible future growth rates of cumulative defaults for each period.
We obtain extrapolated default data for the future by multiplying the last historical data point of a
specific vintage by one plus the growth rate of the average cumulative defaults of the specific period
(and so on with the subsequent growth rates and the resulting extrapolated data).

When the observation period covered by historical data is shorter than the average maturity of loans, we
may extend the observed default curves in order to capture the impact of potential defaults after the
observation period and build a full default timing curve. In order to “simulate” these unobserved defaults,
one approach is to extrapolate the default rate of the longest observed period to the weighted average
maturity of the pool for each vintage curve, at a rate equal to the last actually observed growth rate.

EXHIBIT 3

Extrapolated cumulative default rate table

Quarters after Origination

2001
2001
2001
2001
2002
2002
2002
2002
2003
2003
2003
2003
2004
2004
2004
2004

1

6,734,496
17,798,000
13,456,298
12,884,480
19,509,488
21,876,657
28,659,946
22,374,331
28,772,302
28,093,680
30,675,247
32,602,184
4,187,826
57,008,449
62,510,583
69,544,482

0.01%
0.00%
0.00%
0.03%
0.02%
0.00%
0.00%
0.01%
0.00%
0.00%
0.01%
0.02%
0.03%
0.00%
0.03%
0.01%

2

5

6

7

0.07% 0.14% 0.20% 0.24%
0.02% 0.10% 0.29% 0.53%
0.03% 0.04% 0.23% 0.34%
0.07% 0.07% 0.12% 0.24%
0.06% 0.11% 0.18% 0.30%
0.03% 0.14% 0.31% 0.41%
0.04% 0.21% 0.33% 0.50%
0.05% 0.17% 0.43% 0.56%
0.04% 0.16% 0.46% 0.60%
0.10% 0.23% 0.41% 0.61%
0.04% 0.18% 0.37% 0.49%
0.06% 0.21% 0.39% 0.58%
0.08% 0.15% 0.41% 0.60%
0.02% 0.20% 0.43% 0.63%
0.06% 0.18% 0.39% 0.56%
0.05% 0.14% 0.31% 0.45%

0.31%
0.70%
0.42%
0.44%
0.44%
0.51%
0.68%
0.75%
0.71%
0.73%
0.62%
0.76%
0.78%
0.82%
0.73%
0.59%

0.56%
0.85%
0.50%
0.64%
0.52%
0.70%
0.94%
0.99%
0.90%
0.88%
0.82%
1.00%
1.02%
1.08%
0.96%
0.77%

M

Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4

Originated
Volumes

Mean default rate
Growth rate of averages

0.01% 0.05%
381%

3

4

0.15% 0.33% 0.48% 0.63% 0.82%
197% 116%
45%
31%
31%

8

9

10

11

12

13

14

15

16

0.71% 0.76% 0.88% 1.10%
0.95% 1.01% 1.17% 1.27%
0.66% 0.79% 0.88% 1.12%
0.80% 0.91% 1.11% 1.27%
0.61% 0.89% 1.05% 1.19%
0.80% 0.90% 0.97% 1.32%
1.04% 1.23% 1.40% 1.68%
1.10% 1.12% 1.29% 1.54%
1.08% 1.23% 1.42% 1.70%
1.03% 1.18% 1.36% 1.63%
0.96% 1.09% 1.26% 1.51%
1.17% 1.34% 1.54% 1.84%
1.20% 1.37% 1.58% 1.89%
1.27% 1.45% 1.66% 2.00%
1.13% 1.29% 1.48% 1.78%
0.91% 1.04% 1.19% 1.43%

1.13% 1.17%
1.46% 1.49%
1.18% 1.24%
1.33% 1.36%
1.25% 1.29%
1.41% 1.45%
1.79% 1.85%
1.65% 1.70%
1.81% 1.87%
1.74% 1.79%
1.61% 1.66%
1.97% 2.03%
2.02% 2.08%
2.13% 2.20%
1.90% 1.96%
1.52% 1.57%

1.22% 1.27% 1.28%
1.51% 1.58% 1.59%
1.31% 1.37% 1.38%
1.41% 1.47% 1.48%
1.34% 1.39% 1.41%
1.51% 1.57% 1.58%
1.92% 2.00% 2.01%
1.76% 1.84% 1.85%
1.94% 2.02% 2.04%
1.85% 1.94% 1.95%
1.72% 1.79% 1.81%
2.10% 2.20% 2.21%
2.16% 2.25% 2.27%
2.28% 2.38% 2.39%
2.03% 2.12% 2.13%
1.63% 1.70% 1.71%

0.97%
17%

1.62%
7%

1.74%
4%

1.10%
14%

1.27%
15%

1.52%
20%

1.68%
3%

1.81%
4%

1.83%
1%

Source: Moody's Investors Service
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For more details, see “Historical Default Data Analysis for ABS Transactions in EMEA”, November 2005.
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The Delta Net Loss Timing Curve Method
The method is commonly used to extrapolate cumulative loss rate on static series of pools (vintages)
that include loans originated during the same period of time (usually quarters).
The starting point in projecting losses based on the static pool cumulative loss data is creating a loss
timing curve for the originator. The loss timing curve provides the percentage of the overall lifetime
losses likely to be incurred by the receivables at various intervals of the pool's life. The loss timing
curve can then be used to extrapolate the cumulative losses on a static pool of receivables from its
current level to the expected level at maturity.
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We frequently employ the “delta” loss curve method to construct the loss curve. This method uses the
incremental (delta) losses experienced by the vintages during each period. The first step is to calculate
average incremental losses across vintages for each period (average delta loss). Next, the cumulative
average “delta” loss is calculated for each period by adding the incremental delta losses up through that
period (cumulative delta loss). If the static pool performance history does not include pools that are
fully paid down, there are more losses to be incurred in these static pools over their remaining lives.
Therefore, the next task is to determine the "anchor" or terminal value of the cumulative delta loss
curve. There are various methods for forecasting the anchor value. One such method is to analyse the
trend line of six-month deltas to determine the projected six-month deltas over the remaining life.
Those projections are added to the life-to-date losses to determine the anchor or terminal loss.
The loss curve is created by calculating the percentage of the total cumulative delta loss incurred
through each period after origination. The loss timing curve can then be used to project the
cumulative loss for each of the vintages with incomplete history by dividing the life-to-date loss for any
vintage by the corresponding value of the loss timing curve.

EXHIBIT 4

M

"Delta" Loss Curve Method

Source: Moody's Investors Service
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Appendix 2: Use of Cash Flow Model for Certain Auto Loans or Lease ABS
Transactions
In certain markets such as EMEA or Asia-Pacific where structures tend to be more varied and
complicated, we use a comprehensive cash flow model, such as ABSROMTM, which aims to capture
the structural aspects of the transaction and risks that can lead to material differences in the rating
analysis. The model incorporates the lognormal loss distribution and assumptions with regards to
assets, liabilities and other transaction-specific factors. A simplified version of ABSROMTM is available
on moodys.com.
The model basically produces a series of loss scenarios. In each loss scenario, the corresponding loss for
each class of notes is calculated given the incoming cash flows from the assets and the outgoing
payments to third parties and noteholders.
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The expected loss (EL) for each tranche is the sum product of (1) the probability of occurrence of each
loss scenario and (2) the loss expected in each default scenario for each tranche.

The EL of each tranche is associated with a particular time horizon in order to compare the EL to our
benchmark for that time horizon as per our idealised expected loss table. The relevant time horizon is
the weighted average life of the tranche, which is calculated based on the timing of payment of
principal to the tranche under each default scenario.
We also run sensitivities to a variety of key asset inputs and structural features in order to test the
sensitivity of the notes’ ratings.
In this appendix, we explain how we derive for auto loan ABS our assets and liabilities assumptions
necessary to run such a model.

Asset Modelling

Availability of data determines if the model will be run using a distribution of the
cumulative default rate or cumulative loss rate. In both cases, we use a continuous
distribution: the lognormal distribution.

Cumulative default rate or
cumulative loss rate

Assumption derived as explained in section “Estimating the Pool’s Expected Credit
Loss” in the report.

Standard Deviation of the
distribution

Assumption derived as explained in section “Factors that Affect the Potential
Variability of a Pool’s Losses” and “Methods for Assessing the Variability of Pool
Losses.” The standard deviation can be expressed as a relative value such as the
coefficient of variation (COV).

Default / Loss Definition

Typically as per the transaction documentation or the servicer’s credit and collection
policy. Prior to entering default, loans are usually modelled as not yielding any
interest for the number of months they are delinquent. We also take the definition
into account for the determination of the timing of defaults/losses (below).

M

Default / Loss Distribution
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Timing of Defaults

A default timing curve describes the proportion of defaults that occur in each period
modelled. We assume that the timing of defaults follows a sinus curve, with a starting
month, a peak month and the last month we expect to see defaults. Empirical
evidence suggests that defaults tend to concentrate during the early life of the loans
(i.e., the first 12-24 months), gradually decreasing after this period. However, we test
different default timing curves to assess the robustness of the ratings.

Recovery Rate

Assumption derived as explained in section “Estimating the Pool’s Expected Credit
Loss” in the report. We use historical cumulative recovery rates by vintage of default
data provided by the originator as a starting point to determine the recovery rate
assumption, taking into account the specific transaction default definition, which
generally varies across jurisdictions or originators.
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A recovery timing curve describes the proportion of recoveries that occur in each
period modelled after default. We typically assume that recoveries are received with a
certain lag after the default. The main factors that influence our assumptions on
recovery timing include the efficiency of the servicer’s operations and collection
procedures, the legal environment and historically observed speed of recovery.

Constant Prepayment Rate (CPR)35

The prepayment rate assumptions generally vary for different markets and
transactions. We use historical dynamic prepayment data from the originator as a
starting point and we test different prepayment scenarios in the cash flow model.

Pool Amortisation Profile

Estimated to scheduled amortisation of the assets. We may adjust the profile for
revolving portfolios if we expect amortisation to be different.

Portfolio Yield

We derive our assumption from the portfolio yield vector provided for the portfolio
based on the portfolio’s scheduled amortisation. To take into account the yield
compression resulting from prepayments and defaults, we examine the dispersion of
interest rates within the pool and assume that prepayments and defaults result from
highest yielding assets. Hence, we determine a haircut reflecting the potential yield
reduction resulting from prepayments and defaults and reduce the yield vector
accordingly.
We may stress further the yield vector if the transaction is partially unhedged or for
possible renegotiations of loans terms and conditions.
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Recovery Timing

Pool Replenishment /Asset
Substitution

For structures that allow for pool replenishments, additional assumptions are made
based on how this feature would affect the transaction. See “Structural Features:
Prefunding and Revolving Periods” for more information.

Liabilities Modelling

The cash flow model allows us to reflect various structural aspects of the transaction,
such as the different classes of notes, priority of payments, reserve fund and principal
deficiency ledgers. Options such as principal-to-pay interest mechanism and interest
earned on cash in the transaction can also be captured by the cash flow model where
relevant.

Triggers

The cash flow model allows us to capture various triggers (such as typical triggers
based on the amount of losses, draw of the reserve fund or unpaid balance in the
principal deficiency ledger or PDL) in the transaction. For example, many common
triggers that would change the waterfall from sequential to pro-rata or vice versa or
result in the accelerated amortisation of the senior notes can be specified in the
model if they are based on performance tests (such as default levels or PDL tests). In
addition, the model allows us to capture any reserve fund build up/amortisation
triggers and triggers that would result in interest deferral on the notes.

Transaction Expenses

These include typically (1) estimated senior fees to be paid to senior transaction
parties such as the trustee, cash manager, and servicer, and (2) note coupons. We
generally consider additional stresses to take into consideration aspects such as
servicing fee increases resulting from potential servicer replacement if the level is not
in line with market rates. This is to ensure that the transaction would be less sensitive
to servicing fee changes if the original servicing contract were to be terminated over
the life of the transaction.

Swaps

Some general interest rate swaps mechanisms are modelled where relevant in the
cash flow model and may affect yield and excess spread assumptions.

M

Transaction Structure

35
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Prepayments are unscheduled principal collections (i.e., partial or total repayment of the outstanding debt before the amounts become due). “Dynamic” prepayment
data is calculated as the ratio between prepayment amount received during each period and the outstanding portfolio as of the same date. The CPR is often expressed as
an annualised percentage.
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Appendix 3: Assessment of Excess Spread Benefit in US Auto Loan ABS
Excess spread can provide a significant amount of credit protection to investors. The exact amount of
protection provided by excess spread depends on three main factors:
1.

the amount by which the average interest rate on the loans may decline over the life of the
security, which we refer to as WAC (weighted average coupon) deterioration

2.

the speed with which loans prepay during the life of the security

3.

the amount of excess spread that “leaks out” of the transaction before it is needed to protect
investors
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In this appendix, we describe how we determine how much “credit” to give to excess spread as credit
enhancement for US auto loan ABS.

WAC Deterioration Stress

Our analysis of the changes over time in the WAC of auto loan pools showed that the WACs of higher
credit quality pools tend to increase over time, while the WACs of lower credit quality pools tend to
decrease over time. The prime pools that were studied experienced an average WAC increase of 0.43%
from the cutoff date to the point of reaching a 15% pool factor, while subprime pools experienced a
WAC decrease of 0.54%.
The analysis highlighted the expected changes in WAC based on the actual prepayments and defaults
that occurred on the pools. However, we are more concerned about how much excess spread will be
available when it is needed - that is, in high default scenarios - than in the average, or expected, case.
Consequently, we focus on the WAC of the pool in a high loss, or "stressed," scenario by assuming
that 2%-10% of the highest WAC loans in a pool prepay, thus reducing its WAC.

Prepayment Rate Stress

Our analysis of prepayment rates in auto loan pools has shown that the absolute prepayment speed (or
ABS)36 of US auto loans is typically around of 1.5% of the initial contracts per month.

M

We stress the prepayment speeds from this expected prepayment level, which results in a shorter
weighted average life (WAL) of the transaction and, thus, less excess spread over the life of the deal to
cover losses. Our stressed prepayment rate depends upon the type of the borrower (subprime
borrowers prepay at a higher rate than prime borrowers) and the types of incentives offered to the
borrower (borrowers offered interest rates below market rates are expected to prepay at lower rates).

Credit Enhancement (CE) Leakage Stress

Another stress incorporated into the excess spread analysis is to account for the possibility that excess
spread may not be available to support the rated bonds; instead, it may have been released or "leaked"
to the unrated bonds or residual interest because of the timings of loan losses. For example, excess
spread and other cash (e.g., pro-rata principal allocations and reserve account releases) may be released
to junior interests in the early months of a transaction before losses have reached a sufficiently high
level to utilise that credit enhancement.

36
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Absolute prepayment speed (APS) usually measures the sum of voluntary and involuntary (e.g., resulting from defaulted loans) prepayments as the rate of prepayment
each month, which is related to the original number of receivables in a pool of receivables.
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The risk is incorporated in the analysis of US auto loan transactions by applying the simplified cash
flow model, which assumes that a certain amount of excess spread leaks out of a transaction in the first
12 months. From the 13th month forward, the model assumes that any remaining credit enhancement
will be fully utilised to cover losses in the breakeven loss scenarios. The amount of credit enhancement
leakage in the first year is also dependent on the weighted average remaining maturity (WARM) of the
asset pool. Pools with longer WARMs are assumed to have a greater CE leakage in the first 12 months
than pools with shorter WARMs, reflecting the potential for more back-ended losses in longer WARM
pools.

Calculation of the Excess Spread Benefit: An Example
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The implementation of the WAC deterioration, prepayment speed and CE leakage stresses within our
bond breakeven cash flow model is shown below for an auto loan ABS deal example. It includes the
following characteristics:
Pool Overview

Balance

Bond Coupon and Fees

1,000,000,000

Bond Coupon

4.00%

# Contracts

50,000

Servicing Fees

1.00%

Average Balance

20,000

WAC

8.38%

Bond structure: sequential-pay senior-subordinated (A/B)
Class

Size

Target Rating

A

94%

Aaa (sf)

B

5%

A3 (sf)

Over-collateralisation

1%

unrated

Credit Enhancement Structure Inputs

Reserve Account

Initial (% original)

0.50%

Target (% outstanding)
Floor (% original)

Over-collateralisation

Total

1.00%

1.50%

2.00%

0.50%

0.50%

The asset pool in the example has a WARM of 60 months and a WAC of 8.38%. The weighted
average bond coupon is assumed to be 4% and the servicing fee is assumed to be 1%.

M

The breakeven level of credit enhancement is calculated for the subordinate Class B bond, which is
supported by a non-declining 0.5% reserve account and over-collateralisation, which is built from 1%
initially to a target of 2% of the outstanding pool, subject to a floor of 0.5% of the initial pool.
We assume that the rating committee decided that the expected lifetime cumulative loss for the pool
backing the securities to be rated was 2% and the Aaa level 8%.

1.

WAC Deterioration Stress:

We assume 3% of the loans with the highest interest rates prepay immediately, causing a decline in the
WAC of nine basis points to 8.29%.
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2.

High Prepayment Stress:

Given the type of borrower, we use a stress prepayment speed of 2.25% ABS in calculating the stressed
average life in the model.
Prepayment Speed Inputs
Total ABS
Average Life

3.

Expected

Stressed

1.50%

2.25%

1.89

1.49

Excess Spread Leakage Stress
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We run the breakeven cash flow model with the 2% cumulative net loss assumption and the
transaction structure inputs. The model also requires a recovery assumption (no lag assumed), a default
timing curve and the pool normal amortisation schedule.
Cumulative Net Loss and Recovery Inputs
Cumulative Net Loss

Recovery Rate

2.00%

50.00%

Year

Timing of Losses

1

32.00%

2

31.00%

3

22.00%

4

15.00%

5

0.00%

Based on the structural features that trap a certain amount of excess spread, and on the remaining term
of the loan pool, 0.9% of excess spread is assumed to leak out of the transaction in the first 12 months.
Excess Spread Leakage
Month

Cumulative Excess Spread Leakage

1

0.00%

2

0.00%

3

0.00%

4

0.13%

5

0.32%
0.47%

7

0.60%

8

0.71%

M

6

9

0.79%

10

0.85%

11

0.88%

12

0.90%

In the first three months, excess spread is being trapped to build to the target OC level of 1%.
In the following nine months, excess spread is first used to cover losses, which are assumed to be low in
the first year of the deal, then released out of the transaction. After 12 months, losses are assumed to be
high and excess spread is fully utilised to cover losses.
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Excess Spread Calculation
Annual Excess Spread (ES)

3.29%
1.49

Stressed Lifetime ES

X Stressed Average Life

4.90%

0.90%

Credit for Excess Spread

(Stressed WAC of 8.29% minus coupon of 4% and fees of 1%)

- Expected CE Leakage

4.00%

We then add the amount of excess spread to the other forms of outside enhancement to determine the
bond ratings suggested by the modelling process.
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Total Credit Enhancement (excl. subordination)
0.50%

Credit for Excess Spread

4.00%

Over-collateralisation

1.00%

Total

5.50%

M

Reserve Fund
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Appendix 4: Incorporating Sovereign Risk to Auto Loan and Lease ABS
Transactions
The modelling approach for auto ABS transactions takes into account the country’s local currency
country risk ceiling (LCC) when calibrating the portfolio loss distribution, which we use to generate
portfolio losses. In fast changing or unstable environments where uncertainty around future collateral
performance increases, we adjust the loss distribution to incorporate the higher probability of high loss
scenarios. In this context, if we lower a country’s LCC, we will not necessarily adjust the amount of
credit enhancement we deem as necessary to achieve a rating equivalent to the new LCC.37 We use this
approach until the time we believe the performance data fully reflects the new environment in the
affected country (i.e., transition period).
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Furthermore, for transactions issued from countries where the availability of information limits the
predictability of severe stress, our analysis will also consider additional features. Specifically, we may
subject the credit enhancement (CE) consistent with the highest rating achievable in a given market to
two floors, namely the (1) minimum portfolio CE and (2) minimum expected loss multiple. The
minimum portfolio CE mitigates general market factors such as system-wide event risk and asset
correlation, which could lead to high losses in the pool in the event of extreme stress despite overall
good asset quality. We will set the minimum portfolio CE level at different levels for each affected
country and asset class, to reflect the underlying economic uncertainty in the specific market.
We generally determine the minimum portfolio CE levels for each country as a function of the
potential deterioration arising from macroeconomic, social or political events that would affect all
portfolios originated in a particular jurisdiction, regardless of (1) the strength of the origination and
underwriting processes of an originator, (2) the type of borrowers in a portfolio or (3) the
characteristics of the underlying security that the borrowers provide. We apply such minimum
portfolio CE levels as long as we assume that those conditions will prevail.
We may also apply a minimum expected loss multiple to ensure that extreme loss scenarios have an
adequate probability of occurrence in our analysis.

We apply this multiple when we assign or update the expected loss. We determine it as a multiple of
the transaction’s expected loss to ensure that we maintain a minimum level of difference between the
expected loss and the portfolio CE. The method for calculating the multiple allows the loss
distribution used to simulate losses incurred by the securitised portfolio to maintain a minimum
coefficient of variation. Moreover, this method is particularly important for transactions with high
expected loss assumptions or where there is an expectation of adverse performance, which the arrears
performance of the collateral portfolio is not yet reflecting but is already qualitatively incorporated into
the expected loss assumption.

M

The multiples differ based on the level of the expected loss assumed for the portfolio, but typically will
range from from 3x (for high expected loss assumptions) to 5x (for low expected loss assumptions).

[Link to Excel file with Minimum Portfolio CE]

Loss Distribution Curve Incorporates Increased Probability of High Loss Scenarios
As Exhibit 5 shows, two loss distributions reflecting the same amount of CE but different maximum
achievable ratings will have markedly different shapes, meaning the losses and their associated
probabilities differ markedly. The loss distribution for a maximum achievable rating of Aaa (sf) has a
37
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In certain circumstances, depending on the drivers of the LCC, we may consider alternative loss distribution assumptions or may not adjust our loss distribution
assumptions taking into consideration the LCC.
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lower probability of very high-loss scenarios than the loss distribution for a maximum achievable rating
of Baa2 (sf).
Under this approach, if we lower the maximum achievable rating for structured finance transactions in
a country, we will not necessarily lower the amount of CE necessary. For example, if a maximum
achievable rating of Aaa (sf) previously corresponded to a 10% CE, a new maximum achievable rating
of Baa2 (sf) may also correspond to a 10% CE, to account for the risk of a higher probability of high
loss.
Calculating the loss distribution using the same enhancement amount but a lower rating results in a
fatter tail on this curve, which takes into account the higher probability of high losses on the rated
tranche.
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This approach provides for a consistent stress across the capital structure, from senior to junior classes.
The revised loss distribution will capture a change in the level of country risk and resultant changes in
the maximum achievable rating and/or the relevant CE.

EXHIBIT 5

Calibration of Credit Enhancement to Aaa (sf) vs. Baa2 (sf)

Loss Distribution where Max Achievable Rating is Baa2 (sf)

Probabilities

Loss Distribution where Max Achievable Rating is Aaa (sf)

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%
12.0%
Cumulative Losses

14.0%

16.0%

18.0%

20.0%

M

Source: Moody’s Investors Service
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Appendix 5: Special Characteristics of Auto Lease Securitisation Analysis in the US
Use of Historical Data to Determine Base Case Market Value
In stressing residual value loss, we start with the base market depreciation of the underlying asset, the
vehicle (i.e., its base valuation in the used car market at lease-end for the various lease terms in a pool).
The base market values are often based on historical average vehicle auction data expressed as a
percentage of manufacturer’s suggested retail price. We often arrive at base case market values based on
data provided by the sponsor on historical average vehicle auction data, broken down by lease term,
vehicle make and model. Alternatively, we may use depreciation curves established from data from the
National Automotive Dealers Association (NADA) for each vehicle make and model.

Determining Stressed Residual Value Loss
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Based on targeted rating levels, we apply different residual value stresses specific to vehicle make,
model and term. The rating-based residual value stresses are intended to incorporate various
qualitative, forward-looking factors, including the impact on turn-ins and depreciation of a
recessionary environment, projected trends in used car prices, prospective manufacturing model
changes, subvention of residuals, and the projected popularity of various vehicle makes. We typically
apply a market value stress of 30% to 50% to the base market value depreciation rates to derive a level
of enhancement that would be consistent with a Aaa rating. The basis for the Aaa level market value
stress includes the following:
Residual value performance during the 2008-09 used car market downturn

Between Q4 2008 and Q1 2009, almost every auto ABS issuer experienced residual value loss of
between 15% and 20% amid the steep used car market downturn. We view this experience as an event
consistent with a lower investment grade rating -- as stressful as it was, the decline in the used car
market could have been even steeper and more prolonged without the swift US government
intervention. We consider a residual value stress of at least two times the decline in the 2008-09 period
to be consistent with a Aaa rating.
Long- Term Historical Residual Value Realisation

We adjust the stress so that the residual value losses would be at least four times the sponsor’s longterm residual value loss experience, which typically averages between 5% and 10%. The adjustment for
a specific transaction reflects the varying historical performance by lease terms and vehicle types and
the degree of volatility of the underlying performance data.
Impact of Manufacturer Bankruptcy on Vehicle Values

M

A bankruptcy of a manufacturer or a discontinuation of a auto brand is likely to have a negative
impact on the used car values of those vehicles. In the past, we have seen impacts ranging from 15% to
30% depending on make, model and age of vehicle.38 A manufacturer’s bankruptcy can undercut
servicing, create a shortage of spare parts, and weaken the manufacturer’s reputation and its ability to
position its products in the marketplace. Consequently, for transactions in which the pool has a
significant concentration of vehicles from lowly rated manufacturers, we typically consider a stress to
base market values of 50% to be consistent with a Aaa transaction rating.
Pool diversity

The diversity of the pool, based on factors such as lessees’ geographic location, vehicle model type and
manufacturer, and lease maturity dates, influences the variability of performance and hence the risk of
the transaction. Pools that are less diversified tend to have more variable performance and hence are
38
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For further details, please see “The Impact of Manufacturer Bankruptcy on Vehicle Values”, Moody’s Auto Navigator, 19 May 2009.
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riskier, all else being equal. Pools consisting of leases from captive finance companies are, by definition,
highly concentrated by manufacturer and make. We may adjust the market value stress to account for
the lack of pool diversification if deemed appropriate.
Servicing capabilities

A servicer with a historically demonstrated ability to manage vehicle disposition can help to soften the
impact of adverse changes in the used car market.
The rating-based residual value stresses are intended to incorporate various qualitative, forwardlooking factors, including the impact on turn-ins and depreciation of a recessionary environment,
projected trends in used car prices, prospective manufacturing model changes, subvention of residuals,
and the projected popularity of various vehicle makes.
Example of Residual Value Loss Calculation for Aaa-Rated Security in the US
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In Exhibits 6 and 7, we demonstrate how we would calculate the credit enhancement that we would
deem consistent with residual value loss for a hypothetical Aaa-rated security. Since residual value loss
and credit loss are mutually exclusive, we first calculate the percentage of the pool that is assumed to
default; the percentage of the pool that is subject to residual value loss is the percentage of the pool
that is assumed to not default (see Exhibit 6).
EXHIBIT 6

Credit Loss Stress Example-Aaa Stress Case

Note/Calculation

1.Vehicle Type/Model Year/Term

Luxury Sedan/2010/36 Month
Lease

2.Number of Contracts

10

3.Expected Credit Loss as % of the Pool

1.00%

Estimated based on factors such as pool
quality, historical performance track record,
and macroeconomic trends

4.Aaa Level for Credit Loss

5.00%

Maximum credit loss for the pool at Aaa level
established through rating committee process

5.Recovery Assumption

50%

Based on historical average recovery rates for
defaulted leases

6.Aaa Level Gross Default Assumption

10%

4/5. Maximum gross default for the pool
based on Aaa level for credit loss and recovery
assumption

7.Percentage of the Pool Subject to
Residual Value Loss

90%

Defaulted leases are excluded from the pool
for estimating residual value loss

Source: Moody’s Investors Service

M

In Exhibit 7, we show the calculations leading to the calculation of the Aaa level of credit
enhancement, using the result from Exhibit 7 for the percentage of the pool that is subject to residual
value loss (90%). In the calculations, we assume that the base market value for the vehicle at lease-end
is 50% of the manufacturer’s suggested retail price, and we apply a 50% market value stress in the Aaa
stress case. Furthermore, we assume that a car will be turned in if it has a stressed residual value that is
less than its contract residual value, which in this example, is all of the cars.39 In this hypothetical
example, the Aaa level of credit enhancement for residual value loss is 23%.

39
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For the few US auto lease issuers who have demonstrated consistent low turn-in rates, we have assumed lower than 100% turn-in rates.
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EXHIBIT 7

Residual Value Stress Example - Aaa Stress Case
Note/Calculation

1.

Vehicle Type/Model Year/Term

Luxury Sedan/2010/36
Month Lease

2.

Number of Contracts

10

3.

Avg. Securitisation Residual

$21,000

4.

Avg. Contract Residual

$22,000

5.

Avg. manufacturer’s suggested retail price

$40,000

6.

Avg. Securitisation Value

$35,378

7.

Total Securitisation Value

$353,780

6x2

8.

Historical Average Auction Realisation
as % of manufacturer’s suggested retail price

50%

Per auction data by
make/term/model provided by
sponsor
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Residual value for securitisation

9.

Market Value Stress

50%

Sample Aaa residual value stress
assumption

10. Stressed Residual Value

$10,000

5 x 8 x (100%-9)

11. Avg. Aaa Stressed Residual value Loss

$11,000

3 – 10, difference between
securitisation residual value and
stressed residual value

12. Percentage of the Pool Subject to Residual Value Loss

90%

Defaulted leases are excluded
from the pool for estimating
residual value loss. All nondefaulting lease contracts are
subject to residual value loss

13. Stressed Turn-in rate for non-defaulting lease

100%

Because Aaa stressed residual
value of $11,000 is far below
contract residual of $22,000,
every non-defaulting vehicle will
be turned in.

14. Total Stress Residual Value Loss at Lease-End

$99,000

2 x 11 x 12 x 13

15. Present Value of Residual value Loss

$81,952

Since residual value loss will be
realised at lease-end, or 36
month later, it needs to be
discounted backed to present
value

16. Aaa Level for Residual Loss

23%

15 /7

M

Source: Moody’s Investors Service
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Appendix 6: Characteristics of Securitised Auto Finance Products and Specific
Risks in EMEA
General Contract Types
There are several types of retail auto finance agreements in common use across EMEA. Contracts are
at first grouped in to loan and lease contracts. The borrower owns the vehicle in the case of loans and
the lessor owns the vehicle in the case of leases. For secured loan products the borrower needs to
transfer the title to the vehicle to the financing bank. In case of a lease contract the vehicle belongs to
the lessor (most likely the originator of the securitisation) and at the end of the lease contract the lessee
might have an option to buy the vehicle in order to become the legal owner of the vehicle. Otherwise
the vehicle is returned to the lessor.
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Loan products are further differentiated into fully amortising and balloon loans. Amortising loans
typically fully repay in equal installments until the maturity of the loan. In contrast, balloon loans have
significantly large final payments at loan maturity compared with the equal installments over the life of
the loan (see below for further details.)
In a typical auto lease, the lessor purchases the relevant vehicle from the supplier and, in turn, leases it
to the lessee for a fixed term. During this period, the lessee makes regular installments, which are sized
to cover the depreciation of the vehicle and the cost of financing, and, in some cases, a
servicing/maintenance component. In a typical retail lease, the lessor does not provide any services to
the lessee other than financing the acquisition of the vehicle. Title to the vehicle remains with the
lessor until the maturity of the lease.

EXHIBIT 8

Contract Types
Country

Several
countries

Residual value
risk

Final balloon
payment by
client (1)

Voluntary
termination
risk

Initial
owner of
the vehicle
(2)

loan - amortising

No

No

No

Borrower

loan - balloon

No

Yes

No

Borrower

lease - installment cash flows

No

No

No

Originator

Yes

No

No

Originator

Securitised auto finance product
/ cash flows

lease - installment cash flows +

residual value cash flows

UK

Unsecured loan

No

No

No

Borrower

Conditional sale (CS)

No

Rarely

Yes

Originator

Hire purchase (HP)

No

Rarely

Yes

Originator

Lease purchase (LP)

No

Yes

No

Originator

M

Yes
No
Yes
Originator
Personal contract purchase (PCP)
(1) The final scheduled borrower/lessee payment to the transactions is significantly higher than the previous
installments.
(2) Owner of the vehicle before the finance contract is signed.
Source: Moody’s Investors Service

Balloon Loans
Certain originators offer specific auto loan products generally referred to balloon loans. The balloon
loan product is used especially in European ABS portfolios. However, it has also appeared in Japanese
and Australian auto ABS transactions.
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Product characteristics
Balloon loans simply refer to products that typically have an amortising phase with equal installment
payments over the lifetime and a final larger balloon payment at contract maturity as illustrated in
Exhibit 9. The final balloon payment is generally based on a future vehicle value estimate at contract
maturity.40 Furthermore, the typical contract maturity for those contracts varies between three and five
years. This type of product allows the obligor to make smaller payments during the life of the loan as
opposed to normal amortising loan products and could present the dealer future business
opportunities to combine the “buy-back” with the sale of a new car to the customer.
EXHIBIT 9

Balloon Loan Cash Flow Schedule
car value

Outstanding loan amount
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Down payment

Am ortisation

Balloon payment

time

Source: Moody’s Investors Service

Typically, the borrower has the obligation to repay the entire loan, including the balloon payment.
Nonetheless, certain balloon products will also offer the borrower further options such as returning the
vehicle to the dealership to be repurchased by the dealer at a preset price that would allow the
borrower to make the balloon payment at maturity. Coverage for the final balloon installment by the
dealership is referred to as the dealer buy-back.

Risk analysis

The balloon loan product may present additional risks to the transaction. First, we evaluate the details
of the product type. In particular, we review the borrowers’ contractual obligation to repay the balloon
payment in all circumstances - even where the dealer buy-back is not available. In addition, we analyse
historical data slightly differently for balloon loans than we do for normal amortising loans due to the
back-ended amortisation and hence large cash flows also due at contract maturity.

M

Even if the borrower must contractually repay the balloon loan portion, a transaction could be exposed
to further losses compared with normal amortising products, owing to defaulting balloon installments
in a stressed manufacturer default scenario. This represents one of the main risk components of
balloon loans because following the manufacturer group default, the dealership could suffer financial
distress and would not be able to provide the dealer buy-back. Consequently, the borrowers could find
themselves having to pay a large sum, which they had expected to simply receive as part of the dealer
buy-back option and they may not be able to cover the final balloon installment due at contract
maturity. Furthermore, if the borrower was planning to sell the car on the secondhand car market at
contract maturity in order to pay the final balloon installment, secondhand car values for the respective
brands would be negatively affected because of the stressed scenario.

40
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The future vehicle value estimate also considers a contractual fixed mileage on the car and the assumption of regular wear and tear.
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Hence, our analysis will reflect this increased risk in its quantitative analysis. We evaluate the risks by
considering the following key components: (1) percentage of balloon loans in the total portfolio and
balloon loan principal due at contract maturity of these loans; (2) the car make/manufacturer
concentration in portfolio and relevant manufacturer ratings; (3) any dealership concentration and
dealer multi-/mono- brand aspects; and for revolving period transactions, (4) eligibility criteria aspects.
Based on this analysis, we stress key model inputs depending on the degree of risk present.

UK Auto Lease Products
In the UK, auto lease products include hire purchase (HP), conditional sale (CS), personal contract
purchase (PCP) and lease purchase (LP) agreements. Similar product types exist in other EMEA
markets. We will broadly refer to such contracts as leases. In the majority of EMEA markets such
contracts generally have a maturity of three to five years.
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HP or CS contracts are usually fully amortising, and therefore require the lessee to pay down the entire
financed amount over the life of the contract in equal installments. By contrast, LP and PCP contracts
have a large final installment, which constitutes the residual value of the lease (see Exhibit 2).
In LP contracts, the balloon payment is usually mandatory, obliging the lessee to pay down the full
financed amount of the lease. Thus, HP and LP contracts are not exposed to RV risk.

In PCP contracts, the balloon payment is optional. Therefore, the lessee can decide to return the
vehicle to the lessor instead of making the final payment. The lessor will then need to sell the vehicle
in the open market to recover the residual value of the contract. As a result, the lessor is exposed to RV
risk – the risk that the actual sale value of the vehicle (the MRV) is less than the contract residual value
(CRV) of the lease.

Voluntary Termination in UK Leases

In the UK, leases allow the lessee to return the vehicle prior to lease maturity, with no further financial
commitment, once 50% of the total amount of the vehicle has been repaid.41 Those returns are
referred to as “voluntary terminations.” Once the lease has been terminated and the vehicle is returned,
the lessor - or, if the lease has been securitised, the securitisation servicer - can sell the car for its current
market value. Thus, voluntary terminations create vehicle market risk for a securitisation, similar to the
unknown recovery value of a vehicle on a defaulted lease and the unknown future residual value on a
vehicle that has been turned in at maturity.

M

Voluntary termination provides lessees with a more attractive alternative than defaulting on their
contract, since it is a contractual option and does not affect their credit rating. Consequently, for auto
lease transactions in the UK, we include our assessment of the risk posed by voluntary terminations in
our analysis of credit risk, rather than in our analysis of residual value risk.

41
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Voluntary terminations are written into law under the Consumer Credit Act.
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Appendix 7: Legal Issues in Auto Lease Securitisations in the US
US Titling Trusts
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In the US, the sponsor of an auto lease securitisation – the bank, auto leasing company, or captive
finance company – typically establishes a “titling trust” before undertaking its first securitisation. The
titling trust is intended to be bankruptcy remote from the sponsor of the transaction and is the focal
point of analysis of bankruptcy remoteness.42 As leases are underwritten, the vehicles are titled from
the very beginning in the name of the titling trust. The titling trust, rather than the securitisation trust,
owns and continues to own the contracts and leased vehicles, while the titling trust grantor has a
beneficial interest in the assets except for any interest that is transferred to investors. The collateral is
never owned by an entity other than the titling trust and therefore avoids the time and expense of retitling vehicles that would otherwise be necessary to establish bankruptcy remoteness for the
securitisation.43
The securitisation trust has a beneficial interest in a designated portfolio of leases and vehicles in the
titling trust, also known as a “special unit of beneficial interest” (“SUBI”). It is only the SUBI and the
rights associated with it that are securitised. Neither ownership of the leased vehicles nor lease
receivables are part of the securitisation trust estate but remain in the titling trust. The SUBI,
represented by a SUBI certificate, is an equitable claim on the designated portfolio of contracts and
leased vehicles and gives the securitisation trustee a right to cash payments received with respect to
these assets. Exhibit 10 illustrates a typical transaction structure.

EXHIBIT 10

M

Typical Structure of a US Auto Lease Transaction

Source: Moody’s Investors Service

42
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A titling trust generally acts in its own name. Certain states require the trustee of the titling trust to qualify as a fiduciary.
Registering certificates of title to and liens on vehicles is costly because (1) registration of vehicles is governed by state law; (2) state law varies on titling and perfection
requirements; and (3) costs increase where each new transfer of the vehicle requires re-registration to establish indisputable rights in the vehicle. The multiple transfers
often called for in securitisation structures magnifies this cost and burden.
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All contracts and leased vehicles owned or acquired by the titling trust that are not designated SUBI
assets (or do not relate to other securitised SUBIs) are part of the undivided trust interest (UTI), which
is held by the titling trust’s grantor. Neither the securitisation trustee, securitisation trust, nor the ABS
bondholder has any rights in any other designated portfolios or in the unallocated assets of the titling
trust, the UTI.

Elements of Bankruptcy Remoteness
As in any securitisation, auto lease transactions should be structured to ensure that the securitised
assets – in this case, the SUBI – are transferred to the securitisation trust (special purpose vehicle or
SPV) in a “true sale” and that the SPV holding the assets will not be substantively consolidated into
the bankruptcy estate of the sponsor.
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The chief bankruptcy issue in auto lease securitisations is the potential substantive consolidation of the
titling trust or securitisation trust with the sponsor in the event of the latter’s bankruptcy.44 Although
intended to be bankruptcy remote, unlike other, more conventional SPVs, the titling trust is
unavoidably a part of the sponsor’s leasing program. The sponsor or outside lenders continuously
finance the purchase of vehicles as dealers enter into lease agreements with their customers on the
sponsor’s behalf. This active role by the sponsor in the securitisation can increase the risk of
substantive consolidation of the SPVs with the sponsor’s bankruptcy estate as the sponsor’s creditors
have stronger reason to argue that the titling trust assets belong to it.
The titling trust acquires the leased vehicles and associated leases from the dealers in consideration for
an amount that should equal the leased vehicles’ acquisition cost. In addition, the assets designated for
each SUBI are segregated on the titling trust’s books and records, and all other appropriate corporate
formalities associated with a bankruptcy remote SPV are observed.
A secondary consideration is the potential involuntary bankruptcy filing by outside creditors against
the titling trust. In this case, too, the ongoing financing of leased vehicles that are owned by the titling
trust may undermine the financial integrity of the titling trust.
To effectively isolate a titling trust from the sponsor and reduce the potential for substantive
consolidation and its involuntary bankruptcy, financing generally should be done through a separate
entity from the titling trust and the sponsor, as shown in Exhibit 10. Not only does this formally
separate the related entities, it also ensures that no direct liens are placed on the assets of the titling
trust. The intervening entity lends money to pay the dealers for each contract. In no case should the
titling trust be the direct borrower and grant liens to the lender as part of the vehicle financing process.
See “Fact Patterns That Can Strengthen Non-Consolidation,” below, for more details.

Security Interest

M

A first priority perfected security interest in the SUBI certificate and the accompanying rights, the
securitised assets, is an essential protection of ABS bondholders’ interests. Although the SUBI
certificate is transferred in a “true sale” to the securitisation trust, a first priority perfected security
interest should be obtained in favor of the securitisation trustee in the event of the bankruptcy of the

44
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Substantive consolidation of affiliated entities of the debtor is an equitable remedy, rarely ordered by a bankruptcy court, in cases where creditors of the debtor have
been misled to look to the credit of the subsidiaries for satisfaction of the debtor’s contractual obligations. Courts may also order substantive consolidation where the
corporate business of the affiliates is so intertwined with that of the debtor that the affiliates should be deemed to be part of the debtor.
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titling trust and recharacterisation of the sale as a financing.45 The titling trust’s bankruptcy is a remote
possibility since it is structured as a bankruptcy remote vehicle.
Under certain circumstances, such as to protect against intervening creditors, a backup security interest
in the lease agreements that remain in the titling trust in favor of the securitisation trustee also may be
advisable. However, no lien is granted to the securitisation trustee in the underlying vehicle. To do
otherwise would defeat the purpose of the titling trust, which was set up as a bankruptcy remote entity
to avoid the expense and burden of retitling vehicles for each securitisation.

ERISA Liability
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The titling trust assets could potentially become subject to liens in favor of the Pension Benefit
Guaranty Corporation (PBGC) to satisfy unpaid ERISA obligations of any member of an “affiliated
group” of the operating leasing company. In a debt-for-tax transaction, the titling trust may be deemed
affiliated with the leasing company for ERISA purposes.
To address this potential liability, the leasing company should provide evidence to the securitisation
trustee, on an ongoing basis, that neither it nor any of its ERISA affiliates, have unfunded PBGC
liabilities. An effective means of monitoring this risk is through the officers’ certificates of the sponsor
on a periodic basis that confirm the absence of unfunded pension liabilities in any affiliated company.
Ongoing ERISA compliance is particularly important because ABS bondholders do not have a
perfected security interest in the vehicles that are included in their SUBI portfolio. Because any ERISA
lien may have priority over the securitisation trust’s interest in the SUBI vehicle units, a transaction’s rating
is correlated to a certain extent with the creditworthiness of the leasing company to the extent that the leasing
company or its affiliates have unfunded pension liabilities.

Fact Patterns That Can Strengthen Non-Consolidation

Exhibit 10-A to 10-C illustrate three generic structures that are prevalent in securitised transactions.
Although the diagrams do not describe the entire universe of possible structures, they demonstrate how
a transaction sponsored by companies with both high and low (or no) ratings can be isolated from the
credit risk of a transaction’s sponsor.

These three structures are for illustration only. We evaluate each transaction on its own terms and
identify those credit linkages to the sponsor that present a risk to ABS investors. No two lease
originators and financing arrangements are the same: By itself, the absence of an intervening SPV does
not mean that a transaction cannot be assigned the highest rating category. Nevertheless, other things
being equal, a transaction in which the beneficial ownership of a titling trust is held directly by a lowrated sponsor will be a weaker structure than when the sponsor is highly rated.

M

Exhibit 10-A depicts a structure established by a highly rated sponsor. The underwriter both originates
and funds the lease contracts with dealers itself, either through direct financing or by capital
contributions to the titling trust, or contracts with third-party lenders to finance vehicle purchases.
The originator also is typically the grantor of the titling trust, and holds the UTI directly. This
structure links the transaction to a certain degree to the sponsor.

45
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It is uncertain under the various state codes how SUBI certificates should be classified for purposes of perfecting security interests. Theoretically, a SUBI certificate
could fall within any of the four collateral classifications under the UCC: chattel paper, instrument, security, and general intangible. It is thus highly advisable to carry
out the steps necessary to obtain a first priority security interest that would attach to the SUBI certificate under all four classifications.
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EXHIBIT 10-A
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Highly Rated Leasing Company

Source: Moody’s Investors Service

Exhibit 10-B shows an originator with a low rating or no rating, with a single third-party funding
source, such as a commercial paper conduit. In this case, it is important to isolate the titling trust from
the corporate financing activities of the operating company. In general, the operating company is not
the titling trust grantor but is at least one-step removed by wholly owning an SPV that is the grantor
and holder of the UTI.
EXHIBIT 10-B

M

Low or Unrated Leasing Company with Intervening SPV

Source: Moody’s Investors Service

Finally, Exhibit 10-C also shows a low- or unrated operating company, but without an intervening
funding SPV holding the UTI. The presence of several other lenders with pledged SUBIs can
strengthen the transaction against the risk of substantive consolidation by distinctly segregating the
trust’s assets into separately designated portfolios to which independent creditors, the SUBI pledgees,
agree to look. Although the threat of intervening liens must be protected against, a court would be
hard pressed to order consolidation, which would prejudice a diverse group of holders of beneficial
interests that are independent of the debtor. In essence, the titling trust looks less like the extension of
the sponsor’s corporate financing program than would otherwise be the case.
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EXHIBIT 10-C
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Low or Unrated Leasing Company without an Intervening SPV

Source: Moody’s Investors Service

Backup Security Interest in Lease Agreements

Although title remains with the titling trust in the leases and leased vehicles, under certain
circumstances a first priority security interest in the leases will protect SUBI holders’ interests. In
principle, however, since the titling trust is a bankruptcy remote entity, and should have no creditors, a
security interest in the lease agreement would not significantly strengthen a transaction.46

By filing “protective” UCC financing statements, a perfected security interest in the lease contracts is
created, subordinate only to any third party’s subsequent possession without knowledge of the trustee’s
continued security interest. Such a lack of knowledge could be extremely difficult to prove. It also may
be advisable to have third-party lenders to the operating company and any intermediary entity in the
transaction structure enter into intercreditor agreements, which would define the potentially
conflicting interests of the (1) ABS investors; (2) holders of other SUBIs; (3) creditors with a claim on
the titling trust’s UTI; and (4) general creditors of the operating company. Under the intercreditor
agreement, the parties would only claim a first priority perfected security interest in those titling trust
assets specifically designated to them.47

Absence of Security Interest in Vehicles

M

A security interest in the vehicles in the titling trust is not granted in favor of the securitisation trustee
because the trust was established as a bankruptcy-remote vehicle to avoid that requirement. However,
the titling trust generally has an “administrative lien” to ensure that certificates of title are in the
possession of a custodial agent on behalf of the titling trust. A general lien that names the titling trust

46

47
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Some counsel have argued that a backup security interest in the lease contracts is never necessary in view of the sale of the SUBI certificate to the securitisation trust,
the legal recognition of the SUBI holder’s interest in the designated collateral, and the bankruptcy remoteness of the titling trust from the originator. Although we
agree in principle with this reasoning, we do not believe that it necessarily applies in all transactions.
Intercreditor agreements are used in titling trusts even in the absence of a backup security interest in the lease agreements. Intercreditor agreements can be highly
effective in mitigating bankruptcy risk because they are specifically sanctioned by the US Bankruptcy Code. An intercreditor agreement is a “subordination
agreement,” enforceable in bankruptcy pursuant to Section 510(a) and may not be disaffirmed by a trustee in bankruptcy. The various liabilities of the titling trust are
allocated to the SUBIs and UTI if chargeable to those specific assets, or pro rata to the extent the liabilities are incurred generally with respect to the titling trust assets.
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as lienholder is important in fleet leasing whose open-end leases may be considered secured loans to
the lessee in the event of its bankruptcy.48
In the event of a substantive consolidation of the titling trust with the sponsor, the sponsor’s
bankruptcy trustee could challenge bondholders’ rights to the vehicles. The certificates of title of the
leased vehicles are not marked to reflect any interest of the securitisation trustee, securitisation trust, or
SUBI certificateholders. As a result, perfected liens of any third-party creditors of the titling trust, or
any entity into which it is consolidated, would have priority over the securitisation trust’s beneficial
interest in the leased vehicles.49 The absence of a direct security interest in the vehicles that are part of
the designated SUBI assets is counterbalanced by the fact that these assets are owned by a bankruptcy
remote entity, the titling trust.
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Because of the risk of intervening creditor liens, We evaluate a transaction to determine the existence
of, or the possibility of, third-party creditors’ liens against the titling trust. Any holders or pledgees of a
SUBI or the UTI of the trust should fully acknowledge that they will look only to their beneficial
interest, disclaim any interest in the other SUBI assets designated for such SUBIs, and fully
subordinate any claims to the SUBI assets of the securitisation trust in the event such disclaimer is not
effective.

Consumer Protection Laws

We review the originator’s representations and warranties relating to compliance with various state
laws, including “lemon” laws for substandard vehicles, as well as federal regulation, such as Regulation
M and the Consumer Leasing Act of 1976. These statutes impose substantive disclosure requirements
in retail lease agreements.
Failure to comply with this consumer protection regulation could result in a set-off at lease
termination against amounts owing on the contract, additional fines, and, most seriously, to lease
termination and refund of the entire amount of previously paid payments. As lessor of the leased
vehicles, the titling trust would be liable for such fines and refunds, and the securitisation trust would
incur a loss to the extent that any of the affected vehicles are part of the trust’s SUBI portfolio.
Securitisation sponsors should represent and warrant compliance with all applicable law and
regulations, with any violation requiring a repurchase of the lease and leased vehicle.50

In addition, in evaluating prospective securitisation sponsors, we review the company’s vehicle return
policy. Several leasing companies have suffered negative publicity for imposing excessive wear-and-tear
and excess mileage charges.

“Doing Business” Qualification of Titling Trust

M

A titling trustee generally must be qualified to do business in each of the state jurisdictions in which it
is engaged in leasing operations. The leasing company should represent in the transaction
documentation that it is qualified on the basis of due diligence review by its legal counsel.

48
49

50
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A lien would ensure that the titling trust is not an unsecured creditor of the lessee.
The administrative lien on each leased vehicle is generally recorded in the name of a trust bank serving as “collateral agent” to ensure that the certificate of title is
delivered to the operating leasing company (as servicer). However, neither the bank nor the sponsor has any true interest in the leased vehicles.
A representation or warranty with subsequent sponsor repurchase by itself would not be sufficient in many transactions as all sponsors do not have credit ratings
consistent with the ratings assigned to the securities. However, risk of non-compliance can be mitigated if sponsors have both designed and implemented procedures
that ensure a high level of compliance with applicable laws.
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Appendix 8: Moody’s Approach to Assessing Residual Value Risk in EMEA and
Asia-Pacific
Introduction
Our approach to assessing RV risk in EMEA and Asia-Pacific uses as its starting point a base case
forecast of the market residual values of the vehicles at lease maturity, known as the Forecast Market
Residual Value (“FMRV”). We stress this forecast by assuming a Baseline Aaa Haircut to apply to the
FMRV, reflecting the level of risk we would expect to be present in an average pool from that market.
We then adjust the Baseline Aaa Haircut up or down to reflect specific pool characteristics such as
forecaster and servicer quality as well as pool diversification. Applying these adjustments gives the
Transaction Aaa Haircut, which is the stress we apply to the FMRV for a Aaa tranche target rating.
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Non-Aaa or Mezzanine Haircuts are derived from the Transaction Aaa Haircut. Having determined
the rating specific haircut, we calculate the Residual Value Credit Enhancement (“RV CE”) prior to
assessing the level of benefit to give to either RV guarantees from third parties or dealer buy-back
agreements. We then consider the benefit to any guarantees or buy-back agreements to obtain the final
RV Credit Enhancement (“Final RV CE”).

Source of Forecast Value

In EMEA and the Asia-Pacific region, there are limited data sources that allow us to consistently base
our expectation of future vehicle value on historical depreciation rates, as is done in the US.
Consequently, we expect that for most transactions we will receive forecast information provided by
the lessor, preferably in the form of lease-level data or, if not available, at least at a portfolio level.
In some cases this may take the form of the aggregate amount of RV on the contracts, along with
detailed information regarding how the originator sets the Contract RV (“CRV”) in relation to the
Forecast Market RV (“FMRV”).
For example, if the RV portion of the pool is €90 million and the originator consistently sets the CRV
at 10% below the FMRV of the vehicle, then we can conclude the aggregate FMRV of the vehicles is
€100 million. These forecast values will have to be benchmarked against more generic data, such as by
manufacturer, vehicle segment or contract duration from an independent third party or historical
deprecation data, to ensure that estimations are broadly in line. If there are large discrepancies, these
will need to be explained. Any remaining uncertainty can be incorporated into our assumption for the
Transaction Aaa Haircut. In other cases, we will obtain forecasts from an independent third party.51

Determining Stressed RV Loss

M

Having obtained the FMRV of vehicles in the pool, we apply different RV stresses for each transaction
based on target rating levels in order to obtain the RV credit enhancement (“RV CE”) prior to giving
credit to third-party guarantees and dealer buy-back agreements.

Non-Aaa or Mezzanine Haircuts are derived from the Transaction Aaa Haircut that was initially
determined. After determining the tranche haircuts, we consider the benefit of third-party guarantees
and dealer buy-back agreements to obtain the Final RV CE (“Final RV CE”) required for each tranche
target rating.
The approach can be summarised by the five steps outlined in the table below:

51

For example, we will obtain third-party forecasts when the originator forecasts suggest used vehicle values are significantly higher than those in comparable markets, and
the originator has poor or limited historical forecasting data.
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EXHIBIT 1

Moody’s approach to RV risk in EMEA and Asia-Pacific
Step 1: Baseeline Aaa Haircut = 40% 4 5%

- Our starting Baseline Aaa Haircut is 40%
- We may apply a liquidity penalty for small markets with weak secondary
market infrastructure or inability to export surplus vehicles

Step 2: Dett ermine Transaction Aaa
Haircut

- We increase or decrease the haircut based on the qualities of the
forecaster and servicer and characteristics of the pool
-

Adjustments are made using a scorecard to ensure consistency of
approach

Step 3: Derive Non--Aaa o r Mezzanine
Haircuts

-

We derive non-Aaa or mezzanine haircuts based on the target rating and
the Transaction Aaa Haircut

Step 4: Calculate Tranche Specific RV
CE

- FMRV is stressed by the tranche haircuts and compared to the CRV to
determine the RV loss
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- RV exposure is reduced by expected defaults52

Step 5: Adjust RV CE for Guarantees
and Dealer Buy-Back Agreements to
Obtain Final RVCE

- The reduction in Final RV CE from RV CE reflects the target rating and
guarantor strength
- The benefit for dealer guarantees is higher for investment-grade
manufacturers

-

We give more credit to dealer buy-back agreements when the contract is
assigned to the Issuer

Step 1: Apply the Baseline Aaa Haircut for the pool’s market

We have analysed data received on the volatility of used vehicle values in markets in EMEA and the
Asia-Pacific region. Based on this analysis, we apply, in most jurisdictions, a Baseline Aaa Haircut of
40% for a reasonably diversified pool. We may increase the haircut qualitatively for countries where we
believe the small size of the market could lead to increased volatility, or where we expect liquidity in a
stressed situation to be lower. Smaller economies may be less diversified, increasing the possibility of
market wide falls, and may experience lower granularity in the auction process due to the small scale of
the vehicle market. Markets where weaker resale infrastructure reduces liquidity, or where vehicles have
less export opportunities due to geographic isolation, right-hand drive, regulatory or other obstacles
may also be subject to this penalty.
A table of our Baseline Aaa Haircuts in different sample jurisdictions is shown in Exhibit 2.
EXHIBIT 2

Baseline Aaa Haircuts by Market53
Country

40%

Germany

40%

Italy

40%

Spain

40%

Switzerland

40%

Netherlands

40%

United Kingdom

40%

M

France

52

We may also reduce RV exposure if we expect prepayment levels to be high.

53

We would apply a blended Baseline Aaa Haircut for pools containing leases originated in multiple countries.
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EXHIBIT 2

Baseline Aaa Haircuts by Market53
Country

Baseline Aaa Haircut

Australia

40%
45%54

New Zealand

The baseline haircuts shown in Exhibit 2 reflect the results of further historical data analysis of the
market values of used vehicles in a number of European countries as well as Australia and New
Zealand. The analysis focused on the movement of vehicle prices during the credit crisis and its
aftermath, during which time the peak-to-trough decline of market values ranged from approximately
15% to 25% depending on the country.
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Step 2: Determine the Transaction Aaa Haircut by adjusting the Baseline Aaa Haircut to
reflect forecasts as well as strengths and weaknesses of the servicer and pool
The ability of the forecaster to accurately estimate RV is a key component for RV transactions.
Similarly, the ability of the servicer to maximise the value of the vehicle can have a material impact on
the losses borne by a transaction. Pool characteristics such as the concentration of RV maturity, brand
and the financial strength of the manufacturers in the pool can also imply materially different RV risk
for a transaction.
Consequently, after considering the market risk associated with the country of the pool, we use a
scorecard to take into account transaction-specific pool features such as forecaster and servicer quality
as well as vehicle manufacturer strength and concentrations in terms of manufacturer or brand and
maturity of the lease contract. These features could serve to increase or decrease the risk profile of the
pool, relative to the market. After adjusting for pool features, we expect that the Aaa haircut applied to
transactions in EMEA and Asia-Pacific will typically be in the range of 35% to 45%.55

The scorecard has two main factors. The “forecaster and servicer assessments” are qualitative scores
that reflect the quality of historic data in forecasting RV and mitigating market downturns, combined
with considerations of the rigour of the RV setting process and interests of the participants involved in
that process.

M

The “pool and vehicle quality” scores are generally scored high or low based on how the pool
compares with the underlying market for each sub-factor. The exception is manufacturer strength,
which is scored on the basis of a manufacturer’s rating and the importance of the manufacturer in the
relevant market.

54

We apply a higher Baseline Aaa Haircut for New Zealand to reflect its smaller size and the lower diversity of the country’s economy. Export costs could also be higher
than for a market of similar size in Europe due to its location.

55

For pools from markets subject to a country ceiling, the haircut applied to a tranche targeting the Maximum Achievable Rating would be equal to that applied for a Aaa
tranche if the country were not subject to the LCC (Local Currency Ceiling).
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A summary of the main drivers for each sub-factor can be found in Exhibit 3 below.
EXHIBIT 3

Indicative Criteria for Scoring Pool Risks

;Ϳ&ŽƌĞĐĂƐƚĞƌ
and Servicer
Strength

Sub-Factor

;ŝͿZs&ŽƌĞĐĂƐƚĞƌƐƐĞƐƐŵĞŶƚ
Score

Likely Range of
Impact on
Transaction
Haircut

ϭƚŽϱ

ͲϯйƚŽнϯй

ϭƚŽϱ

ͲϯйƚŽнϯй

Likely Range of
Impact on
Score Transaction
Haircut
Range

Guidance
ͻĂƉĂďŝůŝƚǇƚŽƉƌĞĚŝĐƚZsƐĂĐĐƵƌĂƚĞůǇďĂƐĞĚŽŶŚŝƐƚŽƌŝĐĂůĚĂƚĂ
ͻYƵĂůŝƚǇĂŶĚŐƌĂŶƵůĂƌŝƚǇŽĨĚĂƚĂŵĂĚĞĂǀĂŝůĂďůĞ;Ğ͘Ő͘ůŝŶĞͲďǇͲůŝŶĞĨŽƌĞĐĂƐƚĚĂƚĂͿ
ͻ^ŽƉŚŝƐƚŝĐĂƚŝŽŶĂŶĚĚŝůŝŐĞŶĐĞŽĨZsƐĞƚƚŝŶŐƉƌŽĐĞƐƐ͕ĂƐƐĞƐƐĞĚďǇďĞŶĐŚŵĂƌŬŝŶŐ
ͻ/ŶƐŝŐŚƚŝŶƚŽƐƵƉƉůǇĂŶĚĚĞŵĂŶĚƚƌĞŶĚƐĨŽƌŵŽĚĞůƐĂŶĚďƌĂŶĚƐ
ͻ>ĞǀĞůŽĨŝŶĚĞƉĞŶĚĞŶĐĞŽĨZsĐŽŵŵŝƚƚĞĞ
ͻŐŐƌĞƐƐŝǀĞŶĞƐƐŽĨŐƌŽǁƚŚƐƚƌĂƚĞŐǇ
ͻ^ƚĂďŝůŝƚǇŽĨŵĂŶĂŐĞŵĞŶƚ
ͻǆƉĞƌŝĞŶĐĞΘĂďŝůŝƚǇƚŽŵŝƚŝŐĂƚĞZsƌŝƐŬďĂƐĞĚŽŶĚĂƚĂĂŶĚƚƌĂĐŬƌĞĐŽƌĚ
ͻZĂƚŝŶŐŽĨƐĞƌǀŝĐĞƌ
ͻhƐĞŽĨƚŚŝƌĚͲƉĂƌƚŝĞƐƚŽĚŝƐƉŽƐĞŽĨǀĞŚŝĐůĞƐĂŶĚĚĞƉƚŚŽĨƌĞŵĂƌŬĞƚŝŶŐĐŚĂŶŶĞůƐ
ͻǀĞƌĂŐĞƚŝŵĞƚŽƌĞƐĞůůǀĞŚŝĐůĞƐďĂƐĞĚŽŶŚŝƐƚŽƌŝĐĂůĚĂƚĂ
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;ŝŝͿZs^ĞƌǀŝĐĞƌƐƐĞƐƐŵĞŶƚ
Score

YƵĂůŝƚĂƚŝǀĞůǇƐƐĞƐƐĞĚͬ
ĞŶĐŚŵĂƌŬĞĚ

Factor

Score
Range

Sub-Factor

;ŝͿDĂŶƵĨĂĐƚƵƌĞƌŽŶĐĞŶƚƌĂƚŝŽŶ
Penalty
;ŝŝͿZsDĂƚƵƌŝƚǇŝƐƚƌŝďƵƚŝŽŶ
Score

;ͿWŽŽůΘ
sĞŚŝĐůĞYƵĂůŝƚǇ

;ŝŝŝͿDĂŶƵĨĂĐƚƵƌĞƌ^ƚƌĞŶŐƚŚ
Score

;ŝǀͿEŝĐŚĞƌĂŶĚͬ,ŝŐŚsĂůƵĞͬ
^hsͬ>sWĞŶĂůƚǇ

ŝƌĞĐƚůǇDĂƉƉĞĚĂƐĞĚŽŶ'ƵŝĚĞůŝŶĞƐ

Factor

ϯƚŽϱ

ϬйƚŽнϯй

ϭƚŽϱ

ͲϯйƚŽнϯй

ϭƚŽϱ

ͲϯйƚŽнϯй

ϯƚŽϱ

ϬйƚŽнϯй

Guidance
ͻĂƉƚŝǀĞƐǁŝůůƚǇƉŝĐĂůůǇďĞƐĐŽƌĞĚϱ͖ŶŽŶͲĐĂƉƚŝǀĞƐƐĐŽƌĞĚϯ͘
ͻŽŶĐĞŶƚƌĂƚĞĚŶŽŶͲĐĂƉƚŝǀĞƉŽŽůƐ͕ŽƌůĂƌŐĞŵĂŶƵĨĂĐƚƵƌĞƌƐǁŝƚŚŵĂŶǇďƌĂŶĚƐĂŶĚƚĂƌŐĞƚ
buyer segments may be scored 4
ͻ^ĐŽƌĞƐǁŝůůŐĞŶĞƌĂůůǇďĞďĂƐĞĚŽŶŵĂƚƵƌŝƚǇĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽǀĞƌĂŽŶĞǇĞĂƌƉĞƌŝŽĚ
ͻŽŶĐĞŶƚƌĂƚŝŽŶƐŽǀĞƌϯƚŽϲŵŽŶƚŚƐŵĂǇůĞĂĚƚŽĨƵƌƚŚĞƌƉĞŶĂůƚŝĞƐ
ͻĂƌĂƚĞĚŵĂŶƵĨĂĐƚƵƌĞƌƐǁŝůůƚǇƉŝĐĂůůǇďĞƐĐŽƌĞĚϭ
ͻ^ŝŶŐůĞƌĂƚĞĚŵĂŶƵĨĂĐƚƵƌĞƌƐǁŝůůƚǇƉŝĐĂůůǇďĞƐĐŽƌĞĚϱ
ͻdŚĞǁĞŝŐŚƚĞĚĂǀĞƌĂŐĞƌĂƚŝŶŐŽĨŵĂŶƵĨĂĐƚƵƌĞƌƐǁŝůůďĞĂƉƉůŝĞĚƚŽĚŝǀĞƌƐŝĨŝĞĚƉŽŽůƐ͘
ͻ^ĐŽƌĞƐŵĂǇďĞŝŵƉƌŽǀĞĚϭͲϮŶŽƚĐŚĞƐĨŽƌŵĂŶƵĨĂĐƚƵƌĞƌƐŝŶŚŽŵĞͬĐŽƌĞĐŽƵŶƚƌŝĞƐŝŶǁŚŝĐŚ
there is perceived to be a very limited probability of disorderly default
ͻWŽŽůƐǁŝƚŚĞǆƉŽƐƵƌĞĂďŽǀĞƚŚĞŵĂƌŬĞƚƐƚĂŶĚĂƌĚǁŝůůďĞƉĞŶĂůŝƐĞĚ͘
ͻWŽŽůƐǁŝƚŚƐŝŐŶŝĨŝĐĂŶƚ>sĞǆƉŽƐƵƌĞĚƵĞƚŽ^DĞǆƉŽƐƵƌĞǁŝůůůŝŬĞůǇďĞƐĐŽƌĞĚϱ

Source: Moody’s

In some circumstances we may make further adjustments to the Transaction Aaa Haircut for factors
not captured by the scorecard but considered relevant to RV risk (e.g. non-standard lease terms).
Furthermore, we may apply an adjustment greater than that determined by the scorecard in
exceptional cases where we feel the calculated adjustment does not fully capture the RV risk of the
transaction.

Step 3: Derive Non-Aaa or Mezzanine tranche Haircuts

Haircuts applied to non-Aaa (sf) senior tranches56 or mezzanine/junior tranches are determined relative
to the Transaction Aaa Haircut.57 The Non-Aaa (sf) and Mezzanine Haircut ranges are displayed in
the below table, by finding the column corresponding to the Aaa Haircut and identifying the target
rating band.

M

For example, if the Transaction Aaa Haircut applied for a senior Aaa (sf) tranche is 40%, we would
generally apply a haircut of between 28% and 33% for a Aa (sf)-rated mezzanine tranche.

56

Transactions with a senior class rated below Aaa (sf).

57

The table was derived by assuming that forecast errors follow a normal distribution with a mean of zero error, with a volatility consistent with the assumed Aaa haircut.
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EXHIBIT 4

Indicative Non-Aaa or Mezzanine Tranche Haircuts
Target Tranche Rating

Haircuts

A aa (sf)

30%

35%

4 0%

4 5%

50%

A a (sf)

23% - 28%

25% - 30%

28% - 33%

33% - 38%

38% - 43%

A (sf)

18% - 23%

20% - 25%

23% - 28%

28% - 33%

31% - 36%

Baa (sf)

15% - 20%

18% - 23%

21% - 26%

23% - 28%

26% - 31%

Ba (sf)

10% - 15%

10% - 15%

13% - 18%

16% - 21%

18% - 23%

B (sf)

5% - 10%

5% - 10%

8% - 13%

8% - 13%

11% - 16%

Step 4: Incorporating Forecast Values and Haircuts in the RV Analysis
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After obtaining the haircuts, we calculate the RV CE required for each tranche, taking into account
the following:

1.

We adjust for differences between FMRV and CRV by calculating the Advance Rate, which gives
the percentage of RV exposure we assume will be repaid after applying the relevant haircut to the
FMRV. It is calculated as below:
Advance Rate = (1 – Haircut) x FMRV / CRV

2. We adjust the proportion of leases with RV after accounting for defaults on the lease portion of
the installments.58 RV leases we expect to mature without default, thereby exposing the pool to
RV risk, are quantified by the Survivor Index calculated as below:
Survivor Index = 1- leases defaulted prior to contract maturity

3. We update the percentage of the total pool exposed to RV risk (the “RV Exposure”) by removing
defaulted leases. This is calculated as follows:
RV Exposure = Survivor Index x RV as a % of the total portfolio
The total enhancement is given by the sum of:

1. The credit enhancement available to cover defaults; and,
2. The product of
a.

(1- the Advance Rate); and,

M

b. The RV Exposure.

Step 5 : Third-Party Guarantees and Dealer Buy-Back Agreements
In a number of EMEA RV transactions, the securitised pool may benefit from third-party support of
the RV risk, which can serve to mitigate potential loss to the transaction. This generally takes one of
two forms: (1) the RV is guaranteed by a single entity, typically the originator or related entity of the
manufacturer group; or (2) the support by way of buy-back agreements provided by the dealers that
initiated the contracts with the lessees.

58
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We may also reduce RV exposure if we expect prepayment levels to be high.
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The extent to which we give credit to this support depends on the details for each pool. When the RV
is guaranteed by the originator/captive, the percentage of RV CE required reflects the rating of the
guarantor relative to the tranche target rating.
Single Party Guarantee

Exhibit 5 expresses the benefit of a single guarantor as a percentage representing the ratio of the
required RV CE for each rating level after incorporating the 3rd party support (or “Final RV CE”),
against the RV CE without any such benefit.
For example, if the RV CE without considering any third-party RV support for a senior Aaa (sf)
tranche was 10%, and the risk was guaranteed by a Aa2 entity, then the Final RV CE would be equal
to 10% * 60% = 6% based on the table.
EXHIBIT 5
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Indicative Benefit Given to Single Party Guarantee

Single Guarantor Rating Versus Target Rating

For Senior Tranches

For Junior Tranches

% of Required RV CE

0 or above

+1 or above

0%

-1

0

35%

-2

-1

60%

-3

-2

75%

-4

-3

90%

-5 or below

-4 or below

100%

Dealer Buy-Back Agreements

Some originators will enter into forward buy-back agreements with their dealers under which the
dealer agrees to purchase the vehicle at a pre-determined price at contract maturity if the lessee chooses
to hand back the vehicle to the lessor (originator). If such an agreement exists, it may serve to reduce
RV risk as the dealer must purchase the vehicle at a price usually designed to cover the securitised RV
component, regardless of the prevailing market value of the vehicle at that time.

M

When the RV risk is supported by a portfolio of dealer buy-backs, the level of benefit we give will
reflect the strength of the manufacturer(s) of the vehicles in the pool because dealer default rates are
correlated with manufacturer default. Further, we give more benefit to pools where the rights and
benefits of the buy-back agreements have been assigned to the issuer, compared to transactions where
only the proceeds of vehicle sales to the dealers have been assigned to the issuer. This is because
securitisation of only the proceeds of the vehicle sale allow for the possibility that the originator or
administrator of the originator would be able to renegotiate the contracts or choose not to exercise the
option to sell the vehicles. As the issuer would only fully benefit from the guarantee if the vehicle is
sold and the contract remained as it was at closing, this could lead to RV loss in spite of buy-back
agreements with the dealers.

Exhibit 6 expresses the benefit of the buy-back agreements with dealers as a percentage representing
the ratio of the required RV CE for each rating level after incorporating the benefit of the put option
to dealers (or “Final RV CE”) against the RV CE without any such benefit. The benefit given depends
on the rating of the manufacturer and the target rating. In cases where the buy-back agreement has not
been assigned to the issuer, we give less benefit to buy-back agreements than the levels displayed in
Exhibit 6.
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EXHIBIT 6

Indicative Benefit59 Given to Dealer Buy-Back Agreements Assigned to the Issuer

Tranche
Target Investment Grade Captive/
Rating Any Non-Captive Guarantee

Sub-Investment Grade Captive Guarantee

A aa

85%

100%

Aa

70% - 80%

85% - 95%

A

55% - 65%

70% - 80%

Baa

40% - 50%

55% - 65%

Ba

25% - 35%

40% - 50%
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Surveillance of Transactions

We generally expect to see limited changes throughout the life of a transaction with respect to the
scorecard assessment. Changes to the scorecard from the initial analysis will usually be limited to: (1)
servicer assessment and (2) manufacturer strength in relation to captive transactions. We may also
adjust the scorecard if we receive information indicating a material change to the pool characteristics or
to the residual value market during the life of the transaction.

M

We will monitor the ratings of the pool’s servicer and, if relevant, the manufacturer linked to the
captive and expect to revise the relevant scores in the event of a significant downgrade of either entity.
Unless such a downgrade takes place, the assessment under the scorecard will generally remain
consistent throughout the life of the transaction and no changes to the Transaction Aaa Haircut are
likely to be made. We will also monitor any realised gains or losses, if available, and in the event of
sustained and material losses we may adjust the FMRV.

59
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Benefit is given as the ratio of the RV CE consistent with a target rating level after incorporating the benefit of the buy-back agreement over the RV CE consistent with a
target rating level without any such benefit.
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Appendix 8A: Example of Transaction Haircuts Determination and RV CE
Calculation
To illustrate the approach, we will follow the derivation of the Final RV CE based on a hypothetical
example. We assume a portfolio originated in Germany by a captive lender, related to a German
investment-grade-rated manufacturer with a large market share. Two rated tranches are to be issued
with target ratings of Aaa (sf) and A2 (sf).
Step 1
Our transaction is based in Germany, which leads us to assume a Baseline Aaa Haircut of 40%.
Step 2
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As shown in Exhibit 7, the Transaction Aaa Haircut is reduced to 35.5%. This is driven by robust
historical RV setting data, the depth of its dealer network and insight into supply and demand trends
resulting in above average scores for both the forecasting and servicing sub-factors. In addition, the
captive receives a good manufacturer strength score due to its investment grade rating and because it is
originating in its home market.60

EXHIBIT 7

Scorecard Example

Factor

Sub-Factor
(i) RV Forecaster Assessment Score
(A) Forecaster and Servicer Strength
(ii) RV Servicer Assessment Score

(B) Pool & Vehicle Quality

(i) Manufacturer Concentration Penalty
(ii) RV Maturity Distribution Score
(iii) Manufacturer Strength Score
(iv) Niche Brand / High Value / SUV / LCV Penalty

Baseline Aaa Haircut
Market Dynamics Penalty
Starting Haircut

40.0%
0.0%
40.0%

T ransaction Score
2
2

H aircut
Adjustment
-1.5%
-1.5%

4
2
2
3

1.5%
-1.5%
-1.5%
0.0%

Cumulative Adjustment
Transaction Haircut

Haircut Adjustment
-3.0%
-1.5%
0.0%
1.5%
3.0%

M

Total Pool Level Score
1.0
2.0
3.0
4.0
5.0

-4.5%
35.5%

Source: Moody’s Investors Service

Step 3

Having determined the Aaa haircut applicable to the transaction, the haircut applied to the target A2
(sf) tranche is taken from Exhibit 8. By looking up the column corresponding to a Aaa haircut of
35.5%, we obtain a haircut range for an A2 (sf) tranche of 20% to 25% as highlighted in the grid
below.
60
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We expect vehicles of large manufacturers operating in their home market are less likely to experience large price declines due to a lower perceived risk of liquidation of
the brand.
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EXHIBIT 8

Indicative Non-Aaa or Mezzanine Tranche Haircuts
Target Tranche Rating

Haircuts

A aa (sf)

30%

35%

4 0%

4 5%

50%

A a (sf)

23% - 28%

25% - 30%

28% - 33%

33% - 38%

38% - 43%

A (sf)

18% - 23%

20% - 25%

23% - 28%

28% - 33%

31% - 36%

Baa (sf)

15% - 20%

18% - 23%

21% - 26%

23% - 28%

26% - 31%

Ba (sf)

10% - 15%

10% - 15%

13% - 18%

16% - 21%

18% - 23%

B (sf)

5% - 10%

5% - 10%

8% - 13%

8% - 13%

11% - 16%

Step 4
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Applying the transaction’s Aaa RV haircut of 35.5% and based on the portfolio FMRV and the CRV,
we determine a Aaa advance rate of 68% of the aggregate RV exposure, and calculate the RV CE as
shown in Exhibit 9.
EXHIBIT 9

Aaa RV CE Example Calculations

Notes / Calculation

FMRV

£105 million

CRV

£100 million

RV % of Portfolio

50%

Transaction Aaa Haircut

35.5%

Determined in credit committee based on scorecard

68%

= (1 – Aaa Haircut) x FMRV / CRV
= (1 – 35.5%) x £105 million / £100 million

20%

Determined in credit committee

Aaa Level of Defaults

29%

Determined in credit committee

Survivor Index

71%

= 1– Leases prepaid or defaulted prior to contract maturity
= 1 – 29%

RV Exposure

36%

= Survivor Index * RV %
= 71% * 50%

RV CE consistent with Aaa

12%

= (1 – Advance Rate) * RV Exposure
= (1 – 68%) * 36%

Total CE

32%

= Aaa Level for Credit Loss+ RV CE
= 20% + 12%

F or Aaa (sf) tranche::
Advance Rate

Aaa Level for Credit Loss

M

61

Application of the same analysis for the target A2 (sf) tranche results in RV CE of 7%.
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The Aaa Level of Defaults differs from the Aaa Level of Credit Loss in that it reflects pool defaults, and potentially also prepayments, in a Aaa scenario, while the Aaa
Level of Credit Loss incorporates recovery assumptions used to define the enhancement for credit losses.
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Step 5
In step 4 we calculated RV CE of 12% and 7% available to mitigate against RV risk at the Aaa and A2
levels respectively, before considering any third-party guarantees or dealer buy-back agreements.
This pool also benefits from dealer buy-back agreements, implying a lower Final RV CE. The dealer
buy-back agreements have been assigned to the issuer. As the manufacturer is an investment grade
entity, we give higher credit to the guarantees as we believe dealers linked to a strong manufacturer are
less likely to experience high default rates. As a result, based on the ranges indicated in Exhibit 10, we
require 85% and 60% respectively of the RV CEs required for the Aaa and A2 tranches determined in
step 4. Final RV CEs for each tranche are calculated as follows:
Aaa Final RV CE = 85% x 12% = 10%
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A2 Final RV CE = 60% x 7% = 4%
As shown in Exhibit 10, after taking into account the benefit of the dealer buy-back agreements, the
total Aaa enhancement would be lowered to 30% from 32%, and the total enhancement for the target
A2 (sf) tranche would be reduced to 13% from 16%.

EXHIBIT 10

RV CE Calculation with Third-Party Support Example
Target Rating

CE Level for
Credit Loss

RV CE Prior Pre-Guarantee % RV CE with ThirdRV CE with
to Third-Party Support
Total CE
Party Support Third-Party Support

Total CE

20%

12%

32%

85%

10%

30%

A2

9%

7%

16%

60%

4%

13%

M

Aaa
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Appendix 8B: Derivation of Baseline Aaa Haircuts and Extension to Other Markets
We initially obtained a large dataset of forecasts related to vehicles in the UK from CAP covering
almost every model registered over a decade, constituting 400,000 records. This allowed us to
determine a distribution of forecast errors, from which we derived a Baseline Aaa Haircut of 55%
giving no credit to diversification of brands, models or maturity timings.

»

We then obtained data to allow comparisons in other markets. In Europe, we obtained Eurotax
depreciation data for Germany, France, Spain and Italy and UK. The Eurotax data included
approximately ten years of market values for three year old vehicles or approximately 50
manufacturer/segment combinations per market. In Australia, we obtained auction price data
covering seven years from 2007 and covering twenty four models from ten of the most popular
manufacturers in the country.

»

Using these data sets we were able to compare the volatilities of used vehicle markets throughout
the crisis and how individual manufacturer performance differed by market. From this analysis we
concluded that the level of volatility we assume for the UK is comparable to other European
markets as well as Australia.
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»

In New Zealand, we were unable to obtain sufficient data to perform similar analysis as conducted
on the European and Australian markets. However, based on the consistency in results we have
found across other markets, and benchmarking of the New Zealand economy with those for
which we have data, we concluded that the methodology could be appropriately extended to the
New Zealand market after applying a penalty for the size of the market.

»

In order to extend the methodology to additional markets in the EMEA and Asia-Pacific regions,
we would ideally obtain sufficient data allowing us to perform comparable analysis of used vehicle
market volatility as that performed for the five key EMEA markets and Australia. Where such an
approach is not possible, we would typically retain a starting Baseline Aaa Haircut assumption of
40%, but may be more conservative in applying any liquidity penalty we consider necessary to
account for weaknesses in the market.

M

»
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Appendix 9: Termination Risk in Auto Lease Securitisations
In some jurisdictions, in the event of an insolvency of the lessor, the administrator of the insolvent
lessor can terminate the leases under certain circumstances. In addition, in some jurisdictions, the
lessee, in some cases, may be able to terminate the lease.62 For example, lease contracts may include
various lessor service obligations, such as maintenance and support components. As compensation for
the provision of these services, the lessee makes periodic service fee payments. In the event that a lessor
becomes insolvent and ceases to service the leased assets, the lessees may have the option to terminate
the leases.
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If the lease is terminated by either the lessor or the lessee, then lease payments will stop and the
securitisation issuer will be entitled to exercise any security it holds over the leased assets and may have
an unsecured compensation claim against the insolvency estate. However, there may be a delay in
being able to exercise security and even if the issuer is able to obtain possession of the vehicles, their
market value is uncertain. Therefore, there is a risk that the issuer may not recover the full amount of
the “lost” lease payments.
We analyse this risk by answering the questions described below, which Exhibit 11summarises
schematically.
(1) Can the lessor’s insolvency administrator legally terminate the entire lease contract?

In certain jurisdictions, under certain provisions of the relevant insolvency regime, if the servicing
component is the “core focus” of the lease contract, the lessor’s insolvency administrator has the right
to terminate the entire lease and the issuer will not be entitled to receive lease payments following the
lessor’s insolvency.

(2) Can the lessor’s insolvency administrator legally terminate solely the service component of the lease
contract or the service contract itself?
If the right of the lessor’s insolvency administrator only applies to the service contract or the service
component of the lease contract, the exercise of this termination right will terminate the lessees’
corresponding obligation to pay servicing fees, but will not, in and of itself, affect the issuer’s right to
receive securitised lease payments.
(3) Will the administrator have an incentive to terminate the service component?

M

An administrator will likely have no incentive to terminate the lessor’s servicing obligations if the
continued provision of such services will benefit the insolvency estate. If this is not the case, the
administrator may have an incentive to terminate the services, regardless of whether the insolvent
entity is capable of performing the service obligations.
(4) Will the insolvent originator be able to perform the servicing functions?
Even if the insolvency administrator has no termination right in relation to the servicing component
(or no incentive to exercise such right), it may not have the financial or operational ability to continue
providing the contracted services to the lessee.
Factors relevant to this analysis include:

62
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Typically, if the lessee can terminate the lease under the jurisdiction’s laws and regulations, it is in the event of non-performance or termination of the servicing
component of the lease by the lessor.
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»

our belief that a lessor who has systemic importance in the jurisdiction in which it operates may
receive government support that will enable it to continue performing its services. The size and
importance of originators are indicators of the likelihood of governmental support.

»

whether or not a transaction benefits from structural features that would allow the services to
continue to be provided to the lessees by a third party (on behalf of the lessor) following the
insolvency of the lessor. Examples include the appointment (prior to the lessor’s insolvency) of
back-up service providers or other third parties that could facilitate the transition of relevant
operations to other service providers.

(5) Does the non-performance or termination of the servicing component entitle the lessee to terminate the
entire lease?
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We review legal opinions covering the securitised lease contracts to assess under which conditions a
lessee is entitled to terminate the lease contract. In particular, we assess whether termination or nonperformance by a lessor of its servicing obligations would constitute a “good cause” for the lessee to
terminate its lease. For this purpose, the relevant questions include the following:
Could the termination or non-performance of the servicing component have a significant adverse
effect on lessees?

»

Are the services capable of being performed by third parties?

»

Will the servicing fees under the lease contract (which will be retained by the lessee following the
termination of the servicing component) be sufficient to pay for a third party to provide the
services?

»

Will the lessee be able to continue operating the lease object without the provision of the servicing
component?

»

Do the services have a value to the lessee that is independent of the leased asset?

»

What is the size of the servicing fees relative to lease payments?

M

»
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EXHIBIT 11

Analysis of Lease Contracts with Servicing Components
(1) Can the lessor's insolvency administrator
legally terminate the entire lease contract?

Contract
termination risk

Yes

(2) Can the lessor's insolvency administrator
legally terminate the service component of
the lease contract or the service contract?

Yes

No

(4) Will the insolvent
originator be able
to perform the servicing
functions?

Yes
No termination risk
No set-off by lessee
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(3) Will the administrator
have an incentive to
terminate the servicing
component?

No

Yes

No

No

No termination risk
Set-off risk by lessee

(5) Does the non-performance
or termination of the servicing
component entitle the lessee to
terminate the entire lease?

Yes

Contract
termination risk

M

Source: Moody’s Investors Service
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Appendix 10: Revising Assumptions Over the Life of an EMEA RMBS/ABS
Transaction
As part of our ongoing surveillance of EMEA RMBS/ABS transactions, we use transaction-specific
performance data to help revise our expected default or loss assumptions during the life of the
transaction. The transaction specific data we consider generally includes:
»

delinquency rates and trends

»

observed periodic and cumulative default or loss63 rates

» historical portfolio redemption rates, which can often be separated into scheduled redemption
and prepayments
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We have two broad approaches to help revise expected default assumptions: a trend analysis and a roll
rate analysis. We consider the results of both approaches when revising our assumptions.64 The rollrate analysis, which uses a more static approach, provides a simpler assessment, compared to the trend
analysis. The trend analysis becomes more relevant for seasoned portfolios as it leverages on
transaction’s performance data to project future defaults. However, the trend analysis could also
produce more volatile results as it is more reactive to temporary changes in performance trends.
In the early months of a transaction’s life, we typically maintain our initial expected default or loss
assumption unless we observe signs of material deviation in performance. More weight may be given to
the results of these approaches the more the transaction is seasoned. When significant transaction
specific performance information is available, the payment patterns exhibited by the portfolio can be
better performance predictors than loan level or portfolio characteristics, in particular when forecasting
future defaults considering our baseline projected economic outlook.
We also incorporate benchmarking analysis and other qualitative considerations when reassessing our
expected default or loss estimates. For example, we may complement our analysis by reviewing
performance indicators such as the evolution of the securitized portfolio delinquency trend or the
distance between the observed defaults or losses and our expected default or loss assumption for the life
of the transaction. In case of significant deviation of observed defaults or losses to our assumed level,
we would adjust our expected loss or default assumption considering the two broad approaches
described below and may adjust further to acknowledge the observed deviation.

Trend Analysis

M

Our trend analysis considers two elements: a short-term projection and a long-term projection. The
two elements are then added together. We may then convert the projected default rate to a projected
loss using a transaction and/or country- specific severity assumption.
Short-term projection

We apply roll rates (probability of default) to the non-performing parts of the portfolio, with higher
rates applied to loans in later stages of delinquency. Unlike the roll rate analysis below, the short-term
projection for the trend analysis considers only the non-performing part of the portfolio to which it
may apply more refined roll-rates.

63

64
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Sometimes loss rates are reported instead of default rates. The entire approach to revise the expected default assumption that is described in this report also applies to revise
the expected loss assumption, although the exact modelling approach is not identical.
For example, we may consider a simple average of the two results or only the roll rate analysis if the trend analysis is resulting in very low projected default rate.
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Long-term projection

We forecast future default frequency rates from recent default trends and extrapolate the future
amortisation of the portfolio from recent redemption data. We consider in particular the following:

Default Frequency Rate (DFR) of reporting period t is defined as the balance of the loans that have
defaulted65 from reporting date (t-1) to reporting date t, divided by the portfolio balance at the
beginning of the period (this is, therefore, a dynamic measure):

Total Redemption Rate (TRR) of reporting period t is defined as the portfolio redemption from
reporting date (t-1) to reporting date t, divided by the portfolio balance at the beginning of the period:
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Growth Rates (GRDFR and GRTRR). DFRs and TRRs typically slowly increase through at least part of
the transaction’s life. Therefore, we apply growth rates to the 12-month average DFR and the 12month average TRR to project the future expected default frequency rates and the future expected
amortisation of the portfolio. Specifically, we will apply different growth rates at different stages of the
transaction’s life, separately for DFRs and TRRs.
Delinquency Trend Coefficient (DT DFR). Additionally, as increasing delinquencies often translate
(with some lag) into increasing default frequency rates, the 12-month average DFR is also stressed by a
delinquency trend coefficient to reflect any possible predictive trend in delinquencies. We compute
this coefficient as the average of smoothed ratios calculated separately for each delinquency bucket and
reflecting recent trends.

The formulas to determine future DFRs and TRRs are the following:
FORMULA 1

W

DFRW

(12MonthAverageDFR) * DTDFR *  1  GRDFR

t

t 2

Note that for the first period in the future, the DFR would simply be:
DFR1

(12 MonthAverageDFR) * DTDFR

FORMULA 2

W

TRRW

(12 MonthAverageTRR) *  1  GRTRR

t

t 1

M

Total projected long-term defaults are then computed as the sum for all future periods of the product
between the default frequency rate and the current portfolio balance.

Outlook adjustment

To account for our market-specific RMBS/ABS outlooks, we make adjustments to our roll rate
analysis and trend analysis. Adjustments may be applied to roll rates, severity assumption, as well as to
the growth rates applied to future DFRs or TRRs.

65
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Similarly, if loss rates were reported, Loss Frequency Rate (LFR) would be defined as the losses that have occurred from reporting date (t-1) to reporting date t, divided by
the portfolio balance at the beginning of the period.
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For instance, in a negative outlook scenario, the assumptions for the roll rates and the severity could be
increased compared with the assumptions corresponding to a stable outlook scenario. The growth rates
applied to future DFRs could be increased too, whereas the growth rates applied to future TRRs could
be decreased, so that the amortisation of the portfolio would be slower and the DFRs would be applied
for a longer time, resulting in a higher long-term defaults projection.
Hypothetical example

This example considers a theoretical seasoned transaction.
For the short-term projection we apply asset class and country-specific roll-rates to the current
delinquency rates to project the short-term defaults. Over the short-term the defaulting loans will
typically emerge from the loans which are already delinquent.
EXHIBIT 1
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Short-term projection
Delinquency bucket

Proportion of the
portfolio

Example roll rates

Projected defaults

3%
2%
1%

25%
50%
100%

0.8%
1.0%
1.0%
2.8%
%

31-60 days
61-90 days
90+ days
Total short--term projection

For the long-term projection we start with the transaction’s last 12-month average DFR and the last
12-month average TRR. We also apply asset class and country specific growth rates and delinquency
trend coefficients.

EXHIBIT 2

Long-term projection
Future period (t)

0
1

2

Pool Factor PF(t)

TRR(t)

66

100%

DFR(t)

14.3%

0.8%

12Mth average TRR

12Mth average DFR

85.5%

14.5%

0.9%

PF0 x (1 – TRR1)

TRR0 x (1 + GRTRR)

DFR0 x DTDFR x (1 + GRDFR)

72.8%

14.8%

0.9%

PF1 x (1 – TRR2)

TRR1 x (1 + GRTRR)

DFR1 x (1 + GRDFR)

15.1%
15.4%
15.7%
16.0%
16.4%
16.7%
…

0.9%
0.9%
1.0%
1.0%
1.0%
1.0%
…

n/a - derived in the
short term projection67

M

3
61.8%
4
52.3%
5
44.0%
6
37.0%
7
30.9%
8
25.8%
…
…
Total long--term projection

Projected Defaults

0.8%
DFR2 x PF1

0.7%
0.6%
0.5%
0.4%
0.4%
0.3%
…
5.2%

Finally, the short-term and the long-term projections are added together to derive the total expected
defaults for the remaining life of the transaction.

66

Pool factor relative to the outstanding balance of the portfolio at the date of assessment

67

The number of periods included in the short term projection will vary depending on the transaction’s frequency of reporting and default definition
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EXHIBIT 3

Combined projection
Projected
Defaults

Projection

Short-term projections
Long-term projection
Total future defaults

2.8%
5.2%
8.0%
%

Roll Rate Analysis
The roll rate analysis is a simpler static approach which applies probabilities of default for the life of
the transaction to the performing pool, early, mid and late stage delinquencies.
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We calculate the probability of default on the delinquent loans by applying roll rates to the loans based
on their delinquency status: the more severe the loan’s delinquency status, the higher the probability of
default.
We also apply a lifetime default rate to the performing part of the portfolio based upon the quality of
the pool. A pool of lower credit quality loans will have a higher lifetime default rate applied to the
performing loans.
We estimate our standard asset class and country-specific roll-rates and default rates based upon
observed historical data for the sectors. If a transaction is sufficiently seasoned, we may estimate
transaction-specific roll rates from the past default and delinquency performance of the transaction,
replacing our standard estimates.
As described above under the trend analysis, we may also make adjustments to the roll rate and
severity assumptions to account for our market-specific RMBS/ABS outlooks

EXHIBIT 4

Roll Rate Analysis Hypothetical Example
Portfolio Buckets

31-90 days
90+ days
Performing pool
Total future defaults

Proportion of the
portfolio

Example roll rates

Projected defaults

5%
1%
94%

50%
100%
3.5%

2.5%
1.0%
3.3%
6 .8%
%

M

When converting our expected default assumption to an expected loss we also apply a severity
assumption derived from transaction- and country- specific data.
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Moody’s Related Research
The credit ratings assigned in this sector are primarily determined by this credit rating methodology.
Certain broad methodological considerations (described in one or more secondary or cross-sector
credit rating methodologies) may also be relevant to the determination of credit ratings of issuers and
instruments in this sector. Potentially related secondary and cross-sector credit rating methodologies
can be found here.
For data summarising the historical robustness and predictive power of credit ratings assigned using
this credit rating methodology, see link.
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Please refer to Moody’s Rating Symbols & Definitions, which is available here, for further
information.

M

Moody’s publishes a weekly summary of structured finance credit, ratings and methodologies, available
to all registered users of our website, at www.moodys.com/SFQuickCheck.
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