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Executive summary

Low-default portfolios (LDPs) pose significant modelling challenges: It is widely acknowledged that credit
modelling teams at banks face significant challenges in developing rating and probability of default (PD)
models for LDPs because of sparse defaults.

Regulatory scrutiny on the rise: While the challenges of model uncertainty have traditionally been offset by
manual overrides by credit officers, the objectivity of these overrides is increasingly being called into question
by global regulators. Ever since the publication of SR 11-7 by the US Federal Reserve (Fed), other global
regulators have followed suit with their own guidelines and/or standards. Over time, the growing influence of
the independent validation function and reviews from supervisors have posed additional challenges, with
questions raised over model performance, especially in the LDP space. European regulators have taken
scrutiny to a whole new level, with their multiple programmes of internal ratings-based (IRB) model repair,
harmonisation of definition of default (DoD) and targeted review of internal models (TRIM).

The new normal warrants a review of existing models: The Covid-19 pandemic has triggered a sharp
economic recession that is likely to lead to a spike in default rates from what was a period of prolonged benign
credit environment. This has rendered credit models to scrutiny. The US economy slipped into recession after
its longest post-World War Il period of economic expansion, while the European economy has benefitted from
an extended period of low but positive economic growth rate since the sovereign debt crisis. We firmly believe
that a host of factors — the rising scrutiny of rating and PD models globally, the effects of potentially game-
changing corporate supply chains and/or business models and geo-political equations in a post-pandemic
world, the upcoming Basel lll implementation and the TRIM remediation in Europe — will necessitate banks to
consider holistic re-development or re-calibration of their models.

Default data pooling is a compelling option for PD and rating models of LDPs: In this publication, we
make a case for banks to consider the option of default data pooling for their LDP portfolios, especially for the
‘banks’ and ‘large corporates’ portfolios. These portfolios have a high likelihood of arriving at a rich data pool
through a consortium construct. We firmly believe that this is the most superior alternative available when
internal defaults fall short. Major global regulators are also comfortable with data pooling when internal data is
inadequate, subject to specified conditions. The option of leveraging a data pool with binary classification of
obligors as ‘defaulters’ or ‘performing’ are both objective and transparent, as compared with alternative options
of shadow ratings or PD pooling consortiums, where the output is subjective and arguably, a ‘black box’
estimate of PD.

Figure 1: PD models for LDPs: current industry practices and RISE recommendations

Portfolios Estimated universe Most common practice RISE recommendation

Sovereigns Shadow ratings Shadow ratings or Constrained expert judgment models
Central banks and MDBs 200-250 Expert judgment Constrained expert judgment models

Regulated funds ~123,000 Expert judgment Statistical approach based on default proxies, PD pooling
Banks 40,000-50,000 Shadow ratings Statistical approach based on default pooling

Large corporates* 15,000-80,000 Shadow ratings Statistical approach based on default pooling

*Rough estimated volume for large corporates, which may vary widely depending upon the definition of obligor (consolidated group level or legal
entity level) and/or minimum annual revenue threshold (for e.g., €100 million or €500 million)

Source: Risk Intelligence and Solutions Ecosystem (RISE) estimates based on various industry sources
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LDPs

LDPs are low-risk, but material, portfolios...

While there is no official definition for LDPs, they are broadly believed to be portfolio segments that include obligors
with high credit worthiness, and hence, have a very low likelihood of default. It may also include portfolios where
internal defaults are inadequate for modeling purposes. The European Central Bank’s on-going TRIM exams for
LDPs include banks and financial institutions, large corporates and corporates-specialised lending.

These are also material portfolios because — a) they are less granular (usually medium to high ticket size of
exposures); and b) they account for a material share of group exposures. To illustrate materiality better, let us
consider ‘large corporates’ as an example. As highlighted in Figure 2, for the sample of banks considered, the
segment’s share of aggregated risk-weighted assets (RWASs) ranged from 12.1% to 55.1% (averaging 28.5%) at
end-fiscal 2019. We acknowledge that the contribution would be much higher on an exposure at default (EAD)
basis.

...whose modelling methodologies suffer from data scarcity

Figure 3, which presents averages from three global systematically important banks, or G-SIBs, with varied
business models, clarifies how PD modelling choices for these portfolios are severely constrained by the scarcity of
default data. This, in turn, leads to uncertainty in model outputs and consequently, transaction pricing, driving up
the margin of conservatism (MOC). And that ultimately leads to sub-optimal or excessive regulatory capital
charges.

The time is ripe for areboot of LDP PD models

e In global IRB banks: In light of the upcoming implementation of Basel Ill reforms, the phase-in of output
floors and the elimination of advanced internal ratings-based (A-IRB) approach, PD models would be the
only source of RWA optimization for the ‘banks’ and ‘large corporates’ portfolios. Furthermore, with TRIM
and revised DoD, several European banks will need to improve their model methodologies on select
portfolios, including LDPs.

e In US banks: Amid the pandemic, US banks are likely to face scrutiny from their supervisors on credit
processes, underwriting practices and model performance. Further, since most US banks may have
developed their underwriting models a few years ago, it may be a good time to revisit the existing models,
especially those that performed unfavourably during the pandemic possibly because of sub-optimal
methodologies.

Figure 2: Large corporate group’s share in total group RWA of select banks (end-FY19)
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Note: The definition of large corporates vary across banks and in some cases (such as HSBC, BMO and a few others) may include all corporates
classified as wholesale clients, especially where bifurcation of small and medium enterprises (SMEs) and specialised loans were not disclosed

Source: Annual reports and Pillar 3 disclosures
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Figure 3: Typical volumes of total and defaulted obligors in LDPs of tier 1 banks

Number of total obligors 1,573 53,715
Number of defaulted obligors Negligible** 24 2,740

* The definition of corporates may vary, perhaps with varied thresholds of revenue size and may also include mid-market obligors in some cases
which had led to inflated volumes; ** the disclosed values were zero for HSBC and Barclays while DB’s value was undisclosed

Source: As per Table EU CR6 of FY19 pillar 3 filings (average of DB, HSBC and Barclays, since they represent diverse business models)

Current industry practices

Industry practices for ratings and PD models on LDPs are fairly consistent given the limited options available and
are driven by — a) the inadequacy of internal default data, and b) the volume of obligors rated by major rating
agencies. For sovereigns and central banks, modellers have to choose between expert judgment and shadow
ratings as the limited number of defaults renders it impossible to build a defaults-based logistic regression model.
Though similar challenges haunt the ‘banks’ and ‘large corporates’ portfolios, the practices and possibilities are
somewhat different.

A focus on the large corporates portfolio

e Portfolio definitions vary widely: Current industry practices of internal definitions of large corporates vary
widely, but are mostly defined by thresholds on annual revenues of the obligors. Figure 4 below highlights
our observations from banks’ pillar 3 disclosures and also from conversations with many G-SIBs. On the
other hand, the Basel Committee defines the segment as entities belonging to groups with €500 million or
more revenue.

e Number of models also vary: We have also seen a fair degree of variance on the number of PD models
for large corporates across banks. Some banks prefer to leverage a single global model but others prefer
to have multiple models, with the segmentation driven by the obligors’ country of operations, industry, and
external agency ratings and/or by ownership status (public vs private) - see Figure 5 for more details.

e Though data is inadequate, methodologies, where specified, are broadly consistent: Of a list of 24
global banks that we reviewed, we observed that only 18 of them provided adequate clarity on their model
methodologies for the large corporates PD model. Of these, as many as 15 have been unable to develop
an internal defaults-based statistical model. And of these, the most common large corporates PD model
methodology is the shadow ratings approach. A few of them use the expert judgment approach.

Figure 4: Observations of internal definitions at Tier 1 banks for the large corporates portfolio

Observations of minimum revenue criteria (based on annual revenue) Non-revenue criteria ‘

€42mn ($50mn) €85mn ($100mn) €300mn ($354mn) €500mn ($590mn) €593mn ($700mn) All overseas CIB clients  All CIB clients

Note: CIB - Corporate and investment banking division

Source: Annual reports, pillar 3 filings of banks, RISE research
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Figure 5: Typical bifurcation of models at Tier 1 banks for the large corporates portfolio

Single model Multiple models

Multiple models by region (e.g.,
Single global model for all large domestic vs. overseas; developed
corporate obligors Vs emerging markets; one for
each major market)

Multiple models due to niche features One model for rated and/or
of select industries (e.g., one model  publicly traded entities; another
for energy; one for all other sectors)  for unrated or unlisted entities

Source: Annual reports, pillar 3 filings of banks, RISE research

Figure 6: Observed PD model methodologies at Tier 1 banks for the large corporates portfolio

Shadow ratings (most common) Expert-judgment (less common) PD pooling (emerging)

Leverages data pooling consortiums that
provide consensus PD estimates pooled
from multiple banks

The models are developed using external The models are primarily developed by
agency ratings as data inputs incorporating inputs from subject matter experts

Source: Annual reports, pillar 3 filings of banks, RISE research

Figure 7: PD model methodologies for the large corporates portfolio

Internal defaults-
Headquarters S v PD model methodology

HSBC Holdings Shadow ratings approach
Standard Chartered UK No Shadow ratings approach
Natwest Markets UK No Shadow ratings approach (ratings agency replication models)

Merton’s methodology for publicly traded, rating agency replication for

Barclays UK No externally rated, vendor model for others

Lioyds UK No Ratings agency replication for publicly listed, rank-order assessment by
expert judgment for others

UBS Switzerland No Merton’s model for publicly traded or rated / shadow ratings for others

Santander Spain No Shadow ratings

BBVA Spain No Shadow ratings

Rabobank Netherlands No Expert-judgment models

ABN AMRO Netherlands No gz;q)ow ratings (stated as ‘based on a combination of internal + external

BNY Mellon us No Shadow ratings approach (external ratings + external defaults)

State Street us No Shadow ratings approach

Northern Trust us No Statistical model combining internal and external data

CIBC Canada No Estlmgtes from third pa_rty PD model; supplement the internal default data
for rating bands where internal data is sparse

. PD is estimated using the bank’s historical data as well as available

Scotiabank Canada No external benchmarks

Societe Generale France Partly 10 models that vary by region; some are statistical and some are not

Deutsche Bank Germany Partly Statistical models for some segments, expert judgment for others

BMO Canada Partly Internal data for some segments, shadow ratings for others
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Internal defaults-
Headquarters eees] ek PD model methodology

Canada Unclear No specific disclosures on large corporates
RBC Canada Unclear No specific disclosures on large corporates
ING Netherlands Unclear No specific disclosures on large corporates
BNP Paribas France Unclear Two models - mix of statistical, expert judgment
Credit Agricole France Unclear No specific disclosures on large corporates

For portfolios with a small number of empirical defaults, LDP techniques

Credit Suisse Switzerland Unclear
are used

Note: The model methodologies specified above are subject to our interpretation of the disclosures on a best efforts basis

Source: 2019 annual reports, Pillar 3 disclosures

Basel lll reform magnifies importance of PD model optimisation

The final rules of Basel Il (also known as Basel Il reform), which were published in December 2017, are likely to
result in a few game-changing implications for IRB models.

e Theendis near for loss given default models on LDP: Banks will have only two options to choose from
(standardised approach or foundation IRB approach) as A-IRB models will be disallowed for the portfolio
segments of ‘banks’, ‘other financial institutions,” and ‘entities that belong to corporates with group turnover
exceeding €500 million’.

¢ Incentive for IRB remains despite imposition of output floors: The Basel committee has recommended
imposition of output floors on RWAs, which means that the RWAs calculated as per IRB approach cannot
be lower than specified percentages of the calculation as per the standardised approach. However, we
believe that banks are likely to prefer F-IRB models over the standardised approach, because — a) the
output floors will have a pro-longed phase-in period until January 2028, and b) even on a fully-loaded
basis, there remains an incentive of up to 27.5% lower risk-weighting under the F-IRB method (owing to
72.5% floor).

Figure 8: Credit risk model methodology changes in Basel lll reform (December 2017)

Portfolios/ exposure class IRB methods under new standards Changes from current standards
Banks and other financial institutions SA or F-IRB A-IRB removed
Corporates with group revenue > €500 million SA or F-IRB A-IRB removed

All other corporates SA, F-IRB or A-IRB No change
Specialised lending SA, supervisory slotting, F-IRB or A-IRB No change

Retail SA or A-IRB No change

Equity exposures SA All IRB removed

Note: IRB: internal rating-based; SA: standardised approach; F-IRB: foundation IRB approach; A-IRB: advanced IRB approach

Source: Basel Il reforms (BCBS 424)
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Figure 9: Phase-in of output floors recommended by Basel lll final rules
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Note: In addition, national supervisors may cap the increase in a bank’s total RWAs that results from the application of the output floor during its
phase-in period. The transitional cap on the increase in RWAs will be set at 25% of a bank’s RWAs before the application of the floor. The cap
will be removed on 1 January 2028

Source: Basel lll Reforms (BCBS 424)

TRIM remediation and DoD driving model reviews in Europe

TRIM is arigorous study of IRB models of European banks

TRIM is a multi-year project being carried out by the European Central Bank in close cooperation with the national
competent authorities. It comprises a rigorous review of banks’ internal models which are used to calculate RWAs
for regulatory capital. The objective is to reduce “inconsistencies and unwarranted variability” in these models. The
project was expected to be carried out in two phases:

Phase 1/2017 (second quarter) — 2018 (second quarter): This phase included a review of IRB models
for retail and SME portfolios, and also market risk and counterparty credit risk models.

Phase 2 /2018 (third quarter) — 2019 (fourth quarter): This phase focused on the assessment of the
LDP models (financial institutions, large corporates and specialized loans). While the examination
processes are largely complete and ECB outcome letters were meant to be handed out in early 2020, there
has been a pause due to the pandemic since March 2020. However, the ECB has recently announced that
this exercise will resume in October.

Nevertheless, gleanings so far point to an inevitable re-examination of bank LDP models.

Several European banks need to remediate their LDP models

Banks are faced with RWA inflation: As an outcome of the TRIM exams, many banks are staring at
higher RWAs. Figure 10 highlights the TRIM impact as disclosed by select banks. Some banks have
already incorporated TRIM add-ons based on their own estimates. However, there in a chance these may
go up further for banks that are yet to receive their final outcome letters which were delayed due to the
pandemic.

Potentially adverse remarks on LDP models are also on cards: While the ECB has published three
separate update letters with ‘aggregate findings’ of the high default portfolio exams, there has not yet been
any publication on the LDPs. However, anecdotal evidence from several banks in their recent earnings
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commentaries indicate that quite a few shortcomings are being pointed out on the LDP models, related to
data quality and also sub-optimal model methodologies which, in turn, may be driven by lack of internal
data.

e Hence, banks are exploring data solutions: Our recent conversations with European banks revealed
that many of them are currently in the process of re-development or re-calibration of their LDP models. As
a first step, they are exploring data options to offset the challenges from their lack of internal defaults for
select portfolios.

Figure 10: Estimated TRIM impact (in basis points of CET1 ratio)
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BNP Commerzbank BBVA Deutsche Bank  Santander Soc Gen ING ABN AMRO

Note: Santander has estimated a range of 30-50 bps; CET1 = Common equity Tier 1

Source: Disclosures by select European banks, RISE calculations

DoD could also drive model re-calibration

The EBA’s DoD guidelines mandate harmonisation of default definitions across European banks. This is also being
broadly adopted by the UK and Swiss regulators. It involves reviewing defaulted cases going back several years for
compliance with the new definition, and in some instances, could eventually warrant PD models to be re-calibrated,
depending on the extent of changes in historical default rates between the new and old standards.

Data pooling offers opportunity to optimise regulatory capital

High model uncertainty in LDP leading to high MOC

In its benchmarking study report titled “Results from the 2019 low-default and high-default portfolios exercise”, the
ECB stated “for the LDPs, the main challenge is to overcome the scarcity of data, and many issues directly stem
from the attempt to overcome this lack of data”. We have consistently heard similar views during our conversations
with global banks. We also note that these challenges drive up MOC levels to offset the uncertainty. While the
MOC is difficult to quantify, we make an attempt to visualise this in Figure 11 below, which presents the rather
conservative estimate of PD when compared to the long-run average actual default rates of four global banks with
varied business models.

10
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Figure 11: Estimated reduction of RWAs and corresponding CET1 release, based on PD reduction

scenarios

Sovereigns and central banks 1.83% 0.80% 1.03%
Financial institutions 1.00% 0.48% 0.52%
Large corporates 3.05% 1.68% 1.37%

Note: * the average estimated PD is computed on a simple average basis; ** the actual default rate is a 5-year average

Source: Average figures of four banks (Deutsche Bank, HSBC, Barclays, UniCredit)

A default pooling consortium could help develop robust LDP models

As per industry practices, the most favoured rating and PD model methodologies in descending order of preference
are — a) logistic regression based on internal defaults; b) shadow ratings; and c¢) expert judgment. As stated earlier,
for lack of internal data, banks often opt to choose shadow ratings or expert judgment for LDPs, while some are
evaluating pooled PDs as model inputs. However, we argue that a ‘default pooling solution’ would be the best
option moving forward, as it would help banks revert to their most favoured logistic regression methodology.

Figure 12: Possible PD model methodologies for LDPs, especially ‘banks’ and ‘large corporates’

Model uncertainty represpgrr\tt]:';ililoeness Target variable transparency

- . . Low .
Logistic regression (internal defaults- Statistical back-testi High High
based) (Statistical back-testing (Own portfolio) g
possible)
Medium Medium
Shadow ratings (Statistical back-testing (Constrained by rating Medium
possible) coverage)
High
Expert judgment (Open to validation N/A N/A
challenges)
. . Medium . .
Shadow ratings (PD pooling Ext |PD u biecti Medium/high Low
consortium) (Bxterna inSua:;(; subjective (subject to availability) (No info on PD estimation methodology)
. . ) Lo High
Logistic regression (default pooling - W . ; 9 . —
consortium) (Statistical back-testing High (Default vs non-default is an objective
possible) outcome)

Source: RISE analysis

Even a small MOC reduction could lead to a material release of regulatory capital

According to our calculations, if an effective data pooling solution were able to drive a reduction in the large
corporates portfolio PD of just 3-10 bps, the median level of CET1 capital release for the 16 banks analysed (based
on their end-fiscal 2019 data) would be in the range of $49~164 million (corresponding increase in CET1 ratio
would be 2-7bps).

11
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Figure 13: Estimated reduction of RWAs and corresponding CET1 release, based on PD reduction

scenarios

Scenario — PD reduction (bps) 3 5 7 10
Reduction in RWAs (median, $ million) 614 1,023 1,432 2,046
CET1 release (median, $ million) 49 82 115 164
CET lincrease (median, bps) 2 4 5 7

Note: This is a simplistic calculation on year-end reported figures, assuming varied scenarios of PD reduction in the corporates portfolio, while
other components of the RWAs and the value of CET1 capital remain unchanged; CET 1 release is calculated as RWA reduction divided by
12.5

Source: FY19 official disclosures for base RWA, CET 1 and large corporates portfolio PD values of 16 banks (Santander, UBS, TD, Credit
Suisse, Natwest, Deutsche Bank, Rabobank, Standard Chartered, BNP, Scotia, CIBC, ABN AMRO, RBC, ING, HSBC, BMO)

Major global regulators are comfortable with data pooling

Regulators across major global jurisdictions explicitly allow for data pooling,
subject to certain conditions

As Figure 14 shows, major global regulators permit data pooling across banks for PD models, especially in cases
where the availability of internal default data is limited. However, such usage is subject to select conditions (as
specified in Figure 15).

Figure 14: Regulators’ views on data pooling

“It may be appropriate for a firm to use external data if internal data limitations exist as a result of
systems limitations, acquisitions, or new products, or other factors that may cause internal data to be
less relevant for developing stressed estimates. If a firm uses external data to estimate its losses or

Fed PPNR, the firm should ensure that the external data reasonably approximate underlying risk
characteristics of the firm's portfolios or business lines. Further, the firm should make adjustments to
estimation methods or outputs, as appropriate...”

— Federal Reserve SR 15-18

“Where an institution uses data that is pooled across institutions, it shall meet the following requirements
... the pool is representative of the portfolio ... pooled data is consistently used over time”

@ — Article 179(2) of CRR, published in 2013
ECB

“The use of pooled data is treated similarly to the situation where internal data are combined with data
derived from a different (and external) set of obligors or facilities”

— ECB Guide to Internal Models -- risk-type-specific chapters, Credit Risk, July 2019

“Institutions might wish to rely on third-party vendor sources for models or data, where it is understood
this information might be proprietary. Aside from outsourcing the model development phase, adopting a
A vendor product does not eliminate the need to apply a similar process for vetting, approval, ongoing
‘ J validation, decommissioning and overall documentation, as would be conducted for in-house developed
models and data sources. Institutions should have ultimate accountability for all outsourced activities and
should seek access from the vendor to adequate technical documentation related to the model to
understand how the model is designed, calibrated and operating, as would be expected for an internally
developed model.”

OSFI OSFI
BSIF

— E-23/Official Model Risk Guidelines published September 2017

12
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“The data used to develop a model should be assessed for quality and relevance. Where adjustments
are made, proxies are used, or where the data are not representative of the bank's portfolio or asset mix,
the impact should be justified and documented so that users are aware of the potential model limitations
... when applying the CRR requirements relating to the estimation of the probability of default, the PRA
expects firms to comply with the EBA's guidelines on PD estimation, LGD estimation and the treatment of

defaulted assets (EBA/GL/2017/16)”

— Model risk management principles for stress testing, SS-3/18

PRA

"Where external or pooled data are used institutions should obtain sufficient information from the data
providers to assess the representativeness of such external or pooled data to the institutions’ own
portfolios and processes”

— EBA/GL/2017/16

“Internal default experience: In this case, the ADI (authorized deposit-taking institutions or simply banks)
would generally ensure its estimates are reflective of its underwriting standards and of any differences in
the rating system that generated the data and its current rating system. Where only limited data are
L ¥ Ja g \Vs available, or where underwriting standards or rating systems have changed, the ADI would be expected
Rl O 0T APRA to add a greater margin of conservatism to its PD estimates. An ADI could use data that have been
pooled across institutions; in this case, the ADI would normally ensure that the data are relevant to its
own circumstances.”

— Official IRB guidelines APG 113, published in January 2013

Source: Model risk guidelines as sourced from official documents from the respective supervisors. The specific source guidelines are mentioned
in each box above

Figure 15: Regulatory conditions for use of pooled data

US Fed EBA PRA

e The data should be e The data should be representative of each o Impact must be justified and documented

justified bank's internal portfolio .

¢ In general, data must comply with EBA

e It should be ¢ The pooled data should be used consistently guidelines (EBA/GL/2017/16)

documented over time ) o i

- Obtain sufficient information from vendors

e |t should be e The definition of default must be transparent to assess representativeness

reasonable

¢ Double-counting of same obligors must be
avoided

Source: US Fed Wholesale IRB Program Supervisory Guide (2015); EBA TRIM guidelines (Nov 2019); Bank of England’s Prudential Regulation
Authority’s Model Risk Management Principles for Stress Testing SS 3/18
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Presenting RISE LDP as a solution for banks’ LDP PD models

A solution to solve the default scarcity problem of LDPs

RISE LDP is a data consortium which pools obligor data from multiple banks to create a rich default data pool that
can be leveraged to develop robust ratings and PD models. This solution would yield improvements in model
output certainty and greater confidence in risk pricing of credit exposures. It would also optimise regulatory capital
charges.

e Portfolios in scope: The solution pools data for two portfolios — banks and large corporates
e RISE LDP deliverables: Access to a rich global LDP data pool (defaulted + performing obligors)

e Consortium rules: Only banks that contribute data to the pool would have access to the data pool

Data attributes
Figure 16 below illustrates how the RISE LDP data pool provides adequate transparency that would help model
developers extract a curated sample that meets regulatory requirements on pooled data across jurisdictions:

e Avoidance of double-counting: Transparency in obligor names facilitate an easy de-duplication process

o Portfolio representativeness: Banks can filter out obligors from the regions, sectors and vintages that are
in line with their internal portfolios

e Transparent default definition: Transparency in default classification would help banks better understand
the nature of default of each obligor. Banks can choose to include all options or retain only the objective
defaults (such as 90 days overdue, restructuring or liquidation)

e Consistent data over time: The data pool would be refreshed annually with all consortium banks
submitting annual updates to the pool. This would enable consistency in usage of data over time

Additional insights: In addition to the above, RISE also adds its own insights on the defaulted cases to provide
banks with an additional lens while curating a default sample that is representative of the banks’ own portfolios.

About the RISE LDP consortium: The RISE LDP consortium already hosts default data from several G-SIBs.
Please reach out to us for more information on the consortium.

Figure 16: LDP data pool: Select obligor-level data attributes

== ]

Alpha us Industrials 2008 >90 days overdue

Beta Canada Energy 2009 Distressed restructuring
Gamma UK Retail 2010 Liquidation (by creditors)
Delta France Utilities 2011 Liguidation (by self)
Theta Spain Leisure / Entertainment 2012 Transferred to non-accrual

Rho Brazil Travel / Transport 2013 Related-party default
Etc... Etc... Etc... Etc... Etc...

L 4 ¥ ¥ ¥ ¥

Name transparency
avoids double-counting

Transparency in default

Filters to curate sample for portfolio representativeness definition

Note: *Obligor names have been masked for the purpose of this report but the names will be provided to subscribing banks in the licensed
version

Source: RISE LDP
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Disclaimer

This disclaimer forms part of and applies to each credit review/assessment report and/or financial model and other supporting
documents that we provide (each a “Report”). For the avoidance of doubt, the term “Report” includes the information, and other content
forming part of the Report such as the review/assessment of credit and its report, financial model and other supporting documents. This
Report does not constitute an offer of services. Without limiting the generality of the foregoing, nothing in the Report is to be construed
as CRISIL providing or intending to provide any services in jurisdictions where CRISIL does not have the necessary licenses and/or
registration to carry out its business activities. Access or use of this Report does not create a client relationship between CRISIL and
the user.

We are not aware that any user intends to rely on the Report or of the manner in which a user intends to use the Report. In preparing
our Report we have not taken into consideration the objectives or particular needs of any particular user. It is made abundantly clear
that the Report is not intended to and does not constitute an investment, financial, legal, accounting, rating or tax advice. The Report is
not an offer to sell or an offer to purchase or subscribe for any investment in any securities, instruments, facilities or solicitation of any
kind or otherwise enter into any deal or transaction with the user, or the entities to which the Report pertains. The Report should not be
the basis for any investment decision within the meaning of any law or regulation (including the laws and regulations applicable in the
US, UK, EU and other countries).

The Report is a statement of opinion as of the date they are expressed and not statements of fact or recommendations to purchase,
market, hold, or sell any securities / instruments or to make any investment decisions. The Report is not a rating, credit rating, rating
recommendation or credit advice, and cannot be used or construed as such. Any opinions expressed here are in good faith, are subject
to change without notice, and are only current as of the stated date of their issue. The Report is not a substitute for the skill, judgment
and experience of the user, its management, employees, advisors and/or clients when making investment, financial or other business
decisions. The recipients of the Report should rely on their own judgment and take their own professional investment, financial, legal,
accounting, rating or tax advice before acting on the Report in any way.

Neither CRISIL nor its affiliates, third party providers, as well as their directors, officers, shareholders, employees or agents (collectively,
“CRISIL Parties”) guarantee the accuracy, completeness or adequacy of the Report, and no CRISIL Party shall have any liability for any
errors, omissions, or interruptions therein, regardless of the cause, or for the results obtained from the use of any part of the Report.
EACH CRISIL PARTY DISCLAIMS ANY AND ALL WARRANTIES AND REPRESENTATIONS, EXPRESS OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY, SUITABILITY OR FITNESS FOR A PARTICULAR PURPOSE
OR USE. In no event shall any CRISIL Party be liable to any other party (including the user) for any direct, indirect, incidental,
exemplary, compensatory, punitive, special or consequential damages, costs, expenses, legal fees, or losses (including, without
limitation, lost income, or lost profits and opportunity costs, or loss of goodwill), whether in contract, tort, strict liability or otherwise, in
connection with any use of any part of the Report even if advised of the possibility of such damages.

While CRISIL has obtained data and information from publicly available sources or from sources (including third party sources) it
believes to be reliable, CRISIL does not perform an audit and undertakes no duty of due diligence or independent verification of any
information it receives and/or relies in its Reports. CRISIL does not represent that the information in the Report and the content of the
Report is accurate or complete and hence, it should not be relied upon as such.

The Report is for the user’s personal internal use and should neither be (a) reproduced or redistributed or communicated directly or
indirectly in any form to any other person; nor (b) published, made public copied in whole or in part, for any purpose. CRISIL and its
affiliates do not act as a fiduciary in providing the Report. The user assumes the entire risk and liability of any use made of the Report
and CRISIL has no financial liability whatsoever, to the users of the Report.
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About RISE

RISE is a unique ecosystem that collaboratively works with financial institutions to develop best practices and centralise delivery,
thereby reducing duplication and strengthening risk management standards. Participation in RISE allows global financial institutions to
engage with one another and discuss industry issues, best practices and benchmarks. Based on these, RISE engages in the
customised design and build of innovative industry solutions across the risk management and compliance value chain that add
significant value to financial institutions.

About CRISIL Limited
CRISIL is a leading, agile and innovative global analytics company driven by its mission of making markets function better.

Itis India’s foremost provider of ratings, data, research, analytics and solutions with a strong track record of growth, culture of
innovation, and global footprint.

It has delivered independent opinions, actionable insights, and efficient solutions to over 100,000 customers through businesses that
operate from India, the US, the UK, Argentina, Poland, China, Hong Kong and Singapore.

It is majority owned by S&P Global Inc, a leading provider of transparent and independent ratings, benchmarks, analytics and data to
the capital and commodity markets worldwide.

About CRISIL Global Research & Analytics

CRISIL Global Research & Analytics (GR&A) is the world's largest and top-ranked provider of high-end research, risk and analytics
services. We are the world's largest provider of equity and fixed-income research support to banks and buy-side firms. We are also the
foremost provider of end-to-end risk and analytics services that include quantitative support, front and middle office support, and
regulatory and business process change management support to trading, risk management, regulatory and CFO functions at world's
leading financial institutions. We also provide extensive support to banks in financial crime and compliance analytics. We are leaders in
research support, and risk and analytics support, providing it to more than 75 global banks, 50 buy-side firms covering hedge funds,
private equity, and asset management firms. Our research support enables coverage of over 3,300 stocks and 3,400 corporates and
financial institutions globally. We support more than 15 bank holding companies in their regulatory requirements and submissions. We
operate from 7 research centers in Argentina, China, India, and Poland, and across several time zones and languages.

CRISIL Privacy

CRISIL respects your privacy. We may use your contact information, such as your name, address, and email id to fulfil your request and
service your account and to provide you with additional information from CRISIL. For further information on CRISIL’s privacy policy
please visit www.crisil.com/privacy.

Argentina | China | Hong Kong | India | Poland | Singapore | UK | USA | UAE
CRISIL Limited: CRISIL House, Central Avenue, Hiranandani Business Park, Powai, Mumbai — 400076. India C R I SI L
Phone: + 91 22 3342 3000 | Fax: + 91 22 3342 3001 | www.crisil.com

. 7 - An S&P Global €
IN/company/crisil @CRISILLimited f/CRISILLim\‘ted [ﬁ!/user/CRlSlLLimited ra/lifeatcnsil n ohatLompany


http://www.crisil.com/

