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Today’s Presenters

Presenter

Moderator

Nihil Patel

Senior Director and Business Lead for product and strategy related to credit
portfolio analytics

Nihil has broad experience in research, modeling, service delivery, and customer
engagement. Prior to his current role, Nihil led the Portfolio and Balance Sheet Modeling
Services team within the Research organization. Before that role, he led the correlation
research team for over seven years.

Nihil holds a MSE in Operations Research and Financial Engineering from Princeton
University and a BS in Industrial Engineering and Operations Research from UC Berkeley.
Prior to joining Moody’s, Nihil worked at Cornerstone Research, a firm which specializes in
litigation consulting. Nihil is a CFA charter holder.

Emil Lopez
Director, Risk Measurement

Emil Lopez is a Director in the Moody’s Analytics Risk Measurement Group, where he leads
risk modeling advisory engagements and manages the team’s data quality, risk reporting
and IFRS 9/CECL research.

Emil has extensive experience in credit risk modeling and reporting, data sourcing and
quality control.
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Overview of CECL and IFRS 9

Impairment Modeling
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On June 16% the FASB Issued an Accounting Standards
Update Commonly Known as “CECL”

Topic 326: Financial Instruments — Credit Losses:
Measurement of Credit Losses on Financial Instruments

Who does it apply to?

» Entities holding financial assets and net investment in leases that are not accounted for at fair value
through net income

» Includes: Loans, (AFS) debt securities, trade receivables, net investments in leases, off-balance-sheet
credit exposures, reinsurance receivables, etc.

When does it go into effect?

» FY 2019 (after 12/15/19) for public business entities that are SEC filers, including interim periods within
those fiscal years

» FY 2020 (after 12/15/20) for all other public business entities, including interim periods within those fiscal
years

» FY 2021 (after 12/15/21) for all other entities, and interim periods within fiscal years beginning after
December 15, 2021

» All entities may early adopt beginning after December 15, 2018, including interim periods within those
fiscal years
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CECL /IFRS 9 is Accounting’s Response for “Too Little
Too Late” Recognition of Losses

Incurred Loss Model CECL Model

Future Env. <

Current
Environment

Current
Environment

Forward-
looking
Historical Historical Historical Historical losses
Losses Losses Losses Losses
Past Future t ' ‘ Past Future t
ALLL Today ALLL Today
» Incurred Loss Model measures the » Under CECL one needs to measure
current losses in the portfolio. the current and expected losses on
» Many incurred loss models are the portiolio.
calibrated to historical annualized » There is a need to incorporate
charge off rates. forward looking information to

project future losses.

» CECL impairments will need to
reflect life of loan losses, not annual
losses.
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IFRS 9 Impairment Recognition: Forward-looking
Expected Credit Loss (ECL) Model

» In July 2014, IASB finalized the impairment methodology for financial assets and commitments

» The mandatory effective date is January 1, 2018; however, the standard is available for early
adoption. IASB proposed to defer to January 2021 for insurance companies.

STAGE 1: “PERFORMING” STAGE 2: “UNDER-PERFORMING” STAGE 3: “NON-PERFORMING”

» Borrower is current * Credit risk is higher, though » Borrower is in technical default.

« As soon as a financial instrument is borrower could still be current.

- originated or purchased, 12-month * Lifetime expected credit losses are
expected credit losses are only recognized if the credit risk
recognized in profit or loss and a increases significantly from when

loss allowance is established. the entity originates or purchases
the financial instrument.

o ECL ECL o ECL
Lifetime—+ Lifetime—+ Lifetime|
lyr + 1yr-
b
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CECL /IFRS 9 is a Profound Change in Accounting for
Credit Losses

FASB’s CECL IASB’s IFRS 9

» 12-month forward look for
performing loans

» “Life of loan” loss
estimate upon initial
recognition of asset

» Credit loss estimates
that reflect historical,
current, and forward
looking information

» Life of loan loss
recognition upon
significant deterioration

» Refinement of
iImpairment model for
AFS debt securities

» Use reasonable and

supportable forecasts » Three bucket impairment

model

» Implementation by

» Scalability based on
2020-2021

size and complexity

» Unbiased, probability-
weighted scenarios

» Implementation by 2018
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In Essence, CECL / IFRS 9 is About Improving the
Measurement and Reporting of Credit Losses

The measurement of expected credit losses is based on relevant information about:
1) Past events, including historical experience
2) Current conditions

3) Reasonable and supportable forecasts

» Although “reasonable and supportable forecasts” are required, an entity will not need to
create an economic forecast over the entire contractual life of long-dated financial
assets

— An entity may revert to historical loss information that is reflective of the contractual
term (considering the effect of prepayments) for periods that are beyond the time
frame for which the entity is able to develop reasonable and supportable forecasts

» Similar to the existing guidance, banking agencies expect estimation methods to be
well documented, applied consistently, and defensible

b
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Standards Apply to All Size/Complexity of Institutions,
But One Size Will Not Fit All

» FASB does not specify a method for measuring ECL; it allows an entity to apply methods
that reasonably reflect its expectations of the credit loss estimates — including its current
internal credit risk systems

» IFRS 9 is more specific on how to incorporate forward looking scenarios

» Different measurement methods can be applied to different groups of financial assets, for
example:

— PDs and LGDs for commercial loan portfolios

— Aging schedules for trade receivables

b
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Preparing for CECL: Practical Considerations

Expected Credit Loss Estimation ‘

» Education and training (bank personnel, auditors, examiners) will
be critical, effective immediately

» Different credit metrics will be required compared to current ALLL

- Estimates of PD, LGD, EL, delinquencies, etc. potentially
requiring more detailed data than now maintained

— Establish a defined process for uploading risk measures into
calculation engine (manual, batch, automatic feed into a
system)

» Models, scorecards, and other credit risk tools may need to change

— Many institutions lack the tools to align with the definition of
ECL

— Vended solutions should be evaluated thoroughly

» Quantifying forecasts of the future will require more sophistication

— Loans react differently to individual economic forecasts,
based on factors such as credit quality and sector

— Where will forecasts come from?
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IFRS 9 Expected Credit Loss Calculation is Prescriptive

» Point-in-Time PD required

» PDs needs to be extrapolated over
the remaining expected lifetime of
the asset

» Discount factor calculated through
current market rate or Effective
interest rate (EIR) method

J J
ECL =) PD x LGD x EAD x DF

I I I

» Must consider reasonable and
supportable forward-looking
information

» Lifetime: present value of all » Point-in-time LGD required; not » Cash-flows through the lifetime of
cash shortfalls expected over downturn LGD the asset
the remaining life of .
instrument » Only costs directly attributable to » Consider all contractual terms (e.g.
the collection of recoveries (remove prepayment, usage, call and similar
» 12-month: portion of lifetime the collective cost in BASEL LGD) options) over the lifetime

ECL associated with
probability of a default » Must consider reasonable and

occurring in next 12 months supportable forward-looking
information

b
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What is a Point-in-Time PD?

Point-in-time PD

N

Scenarios

!

Through-the-cycle PD

Probability of Default

Probability of Default
=
A\
LA

Year Year T= =2 T=N

» Point-in-time estimates are forward looking credit risk parameters which assess the
current level of risk. While a borrowers’ rating may not change its PD does vary through
the credit cycle.

» The parameters could be constructed by calculating PD estimates using multiple forward
looking scenarios and aggregating them using a weighted average approach.
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Guidance On Using Forward
Looking Information for

Impairments
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American Bankers Association Recommendations on
CECL

» Key questions answered in ABA publication - FASB’s Current Expected Credit
Loss Model for Credit Loss Accounting (CECL): Background and FAQ’s for
Bankers June 2016.

» Question: | currently perform stress testing for DFAST. Can | just use my
DFAST models?

» Answer:

some current DFAST and CCAR models may not necessarily comply
with CECL. DFAST and CCAR testing are based on open books
of business in which new loans are being made and existing loans payoff
throughout the stress testing period. In contrast, CECL is an estimate of one
specific set of loans at a specific date.

b
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American Bankers Association Recommendations on
CECL

» Key questions answered in ABA publication - FASB’s Current Expected Credit
Loss Model for Credit Loss Accounting (CECL): Background and FAQ’s for
Bankers June 2016.

» Question: My bank already performs forward-looking credit loss estimates. Can
| just do what I've been doing?

» Answer: Currently, historical experience used as a basis for the starting point
of an estimate of incurred loss is almost always based on annual charge-off
rates. Under CECL, life of loan, or life of portfolio loss experience will be
required

b
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IFRS 9 Staff Paper Guidelines on ECL

» Key questions answered in “Incorporation of Forward Looking Scenarios: IFRS
9 Staff Paper” - Transition Resource Group for Impairment of Financial
Instruments, Dec 2015.

» Question: When measuring expected credit losses can entities use one single
forward-looking economic scenario, or do they need to incorporate more than
one forward-looking economic scenario and, if so, how?

» Answer: Using a single scenario is not sufficient (even the most likely one) —

one needs to consider multiple scenarios.
non-linear

b
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IFRS 9 Staff Paper Guidelines on ECL

» Key questions answered in “Incorporation of Forward Looking Scenarios: IFRS
9 Staff Paper” - Transition Resource Group for Impairment of Financial
Instruments, Dec 2015.

» Question: How should an entity take into account forward-looking economic
scenarios when determining whether there has been a significant increase in

credit risk?

» Answer: For each scenario a probability of default should be calculated and

then weighted by the likelihood of the scenario.
the weighted

probability of default is compared with the probability of default at initial
recognition

b
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Basel Guidelines on Use of Forward Looking
Information for ECL

» Principle 6: A bank’s use of experienced credit judgment, especially in the
robust consideration of forward-looking information that is reasonably
available and macroeconomic factors, is essential to the assessment and
measurement of expected credit losses.

» 61. Banks must demonstrate that the forward-looking (as well as past and
current) information selected has a link to the credit risk of particular loans or
portfolios.

» 62. Macroeconomic forecasts and other relevant information should be applied
consistently across portfolios, where the credit risk drivers of the portfolios
are affected by these forecasts/assumptions in the same way.

consider its point in the credit cycle

b
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IFRS 9 Impairment Calculation using Scenario Analysis

Portfolio and

Model Inputs

Wy

1
Q Macro Scenario 1

W

2
Q Macro Scenario 2

Macro Scenario 3

Wp

n
Q Macro Scenario n

Calculate PD for each
scenario and then a
weighted average PD based
on the likelihood of the
scenarios

Compare weighted average
PD to origination PD to
determine stage

Calculate a weighted
average ECL (1 year and
lifetime) based on the
likelihood of the scenarios

If Stage 1 report 1 year
weighted average ECL,
otherwise report weighted
average lifetime ECL
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Best Practices Leveraging Basel
and Stress Testing Models for

CECL / IFRS 9 Impairments
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Leveraging Basel Ill Models for CECL / IFRS 9

Probability of Default (PD) Loss Given Default (LGD)

» Similarly, LGD as defined by CECL /IFRS 9

» Basel lll uses through-the-cycle PDs while and Basel Il are different; Point-in-time is
CECL/ IFRS 9 requires point-in-time PDs to required by CECL / IFRS 9 while downturn
calculate expected losses LGD is required by Basel.

» Forward looking information would need to » Generally speaking, Basel parameters for LGD
be considered in assessing lifetime are often significantly more conservative than
expected losses required for a “true and fair view” underlying

CECL/IFRS 9.

» Basel models require significant modifications to be used for CECL / IFRS 9 impairments.
» Main challenges include
— having models reflect current and future information

— removing any built in conservatism

b
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Leveraging Stress Testing Models vs CECL / IFRS 9

Probability of Default (PD) Loss Given Default (LGD)

» CECL/IFRS 9 and stress testing
frameworks both require use of point-in-time » LGD as defined by CECL / IFRS 9 and stress
PD’s which are adjusted with the credit testing usually use point-in-time estimates.

cycle. » LGD for stress testing often has built in

» PD for stress testing often has built in conservatism which needs to be removed.
conservatism which needs to be removed.

» For stress testing, firms perform forward looking analysis to forecast expected losses. In case of
CECL / IFRS 9, there is a need to use forward looking parameters to produce expected losses as of
the reporting date.

» In case of stress testing models, the PD and LGD to quantify expected credit losses are often
calibrated to periods between 1-3 years. For CECL / IFRS 9, the point-in-time parameters need to be
extrapolated in order to calculate lifetime expected losses (using the expected life of the exposure).

b
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Summary
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Key Takeaways

» Stress Testing models can serve a good starting point for building CECL / IFRS 9
compliant impairment models

» Already incorporate forward looking information
» Need to be augmented to measure lifetime losses
» Built in conservatism needs to be adjusted
» Basel models can be used but more modifications are needed
» Need to be made “point-in-time”
» Downturn LGD needs to be altered

» Many organizations will leverage existing stress testing models and data infrastructure
for IFRS 9/CECL. Consistency between both can lead to synergies.

b
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Impairment Modeling Challenges

The modeling challenges are many, the main problem is how to ensure consistency with
Stress Testing, Basel and Pricing models.

M

TTC rating/PD to PIT PD conversion
Lifetime PD/PD Term Structure
Scenario based PD modeling

PD Models

M

M

» Lifetime LGD/LGD Term Structure
» Scenario based LGD modeling

LGD Models

» Lifetime EAD/EAD Term Structure
Discounting (EIR)
» Prepayment

EAD Models

M

Threshold definition
Intra-stage movements

M

Transferring

v

Criteria
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Moody’s Analytics CECL Webinar Series 2016

Don’t miss the next in the series:

The Value of Granular Risk Rating Models for CECL

Tuesday, November 15, 2016
10AM PT | 1PMET

Cristian deRitis Christian Henkel

Register at www.moodysanalytics.com/cecl
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Moody’s CECL Councils: Collaborating with the Industry

» Discuss key implementation challenges » Network with leading impairment accounting
practitioners

» Share best practices regarding implementation

timelines, governance structure, and modeling » Define specific impairment calculation methods for
methodologies different asset classes and different-sized institutions
» Deep dives into current provision calculation practices » Help shape design of your and our loss estimation tools

and gaps relative to CECL requirements

Three Groups to “Right” Size CECL Implementation

Community Banks Regional Banks

High-Level Timelines

Form

Councils Meeting #1 Other Meetings

Current point Q4 2016-Q1 2017 TBD

If you would like to participate, please email us at Events@moodys.com

Mooby’s

29
ANALYTICS


mailto:Events@moodys.com

Moody’s Analytics Risk Practitioner Con

OCTOBER 24-26, 2016 m CARLSBAD, CALIFOR
www.moodysanalytics.com/RPC2016



RiskTech

’Technology g M A Risk
STEVIE' WINNER Rankings 2015 WINNER
WINNER 2016 Category Winner

Front-Line Customer Service  #1 Enterprise-Wide Credit Winner Enterprise
Risk Management and Stress Testing
#1 Economic and Regulatory ~ Overall #7 out of 100

Risk Capital Calculation

Team of the Year — Financial

Services Industries Generation Software

. - fin
FI NTECI'P teCh Structured
N FORWA R\D

AMERICO BANKER + BAL

SOLUTION PROVIDER

| -
Structured 7 r

RANKINGS 2015

IDC Financial Insights

Recognized as a Top
Solution Provider

Recognized as a Top
Solution Provider

Technology Vendor of
the Year, Non-bank

#1 Risk Management
Regulatory/Economic
Capital Calculation

MoobDy’s

ANALYTICS

Best Solvency Il Software

Best Economic Scenario  Calculation and Management

Risk

- TECHNOLOGY

RANKINGS 2015

#1 Regulatory Capital

and #1 Economic Capital

Calculation and Management < p=—"
nomics 1
Pulsenomics LLC e~
Crystal Ball Award
Awarded for accuracy of US '

home price forecasts for the . ™
T 3.

2011 Expectations for 2-Yr = =
Horizon (2013-2014) 4 v

moodysanalytics.com/awards




© 2015 Moody’s Corporation, Moody’s Investors Service, Inc., Moody's Analytics, Inc. and/or their
licensors and affiliates (collectively, “MOODY’S”). All rights reserved.

CREDIT RATINGS ISSUED BY MOODY'S INVESTORS SERVICE, INC. (“MIS”) AND ITS
AFFILIATES ARE MOODY’S CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF
ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND CREDIT
RATINGS AND RESEARCH PUBLICATIONS PUBLISHED BY MOODY’S (“MOODY’S
PUBLICATIONS”) MAY INCLUDE MOODY’S CURRENT OPINIONS OF THE RELATIVE FUTURE
CREDIT RISK OF ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES.
MOODY’S DEFINES CREDIT RISK AS THE RISK THAT AN ENTITY MAY NOT MEET ITS
CONTRACTUAL, FINANCIAL OBLIGATIONS AS THEY COME DUE AND ANY ESTIMATED
FINANCIAL LOSS IN THE EVENT OF DEFAULT. CREDIT RATINGS DO NOT ADDRESS ANY
OTHER RISK, INCLUDING BUT NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR
PRICE VOLATILITY. CREDIT RATINGS AND MOODY’S OPINIONS INCLUDED IN MOODY’S
PUBLICATIONS ARE NOT STATEMENTS OF CURRENT OR HISTORICAL FACT. MOODY’S
PUBLICATIONS MAY ALSO INCLUDE QUANTITATIVE MODEL-BASED ESTIMATES OF CREDIT
RISK AND RELATED OPINIONS OR COMMENTARY PUBLISHED BY MOODY’S ANALYTICS, INC.
CREDIT RATINGS AND MOODY’S PUBLICATIONS DO NOT CONSTITUTE OR PROVIDE
INVESTMENT OR FINANCIAL ADVICE, AND CREDIT RATINGS AND MOODY’S PUBLICATIONS
ARE NOT AND DO NOT PROVIDE RECOMMENDATIONS TO PURCHASE, SELL, OR HOLD
PARTICULAR SECURITIES. NEITHER CREDIT RATINGS NOR MOODY’S PUBLICATIONS
COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR ANY PARTICULAR INVESTOR.
MOODY’S ISSUES ITS CREDIT RATINGS AND PUBLISHES MOODY’S PUBLICATIONS WITH THE
EXPECTATION AND UNDERSTANDING THAT EACH INVESTOR WILL, WITH DUE CARE, MAKE
ITS OWN STUDY AND EVALUATION OF EACH SECURITY THAT IS UNDER CONSIDERATION
FOR PURCHASE, HOLDING, OR SALE.

MOODY’S CREDIT RATINGS AND MOODY’S PUBLICATIONS ARE NOT INTENDED FOR USE BY
RETAIL INVESTORS AND IT WOULD BE RECKLESS FOR RETAIL INVESTORS TO CONSIDER
MOODY’S CREDIT RATINGS OR MOODY’S PUBLICATIONS IN MAKING ANY INVESTMENT
DECISION. IF IN DOUBT YOU SHOULD CONTACT YOUR FINANCIAL OR OTHER
PROFESSIONAL ADVISER.

ALL INFORMATION CONTAINED HEREIN IS PROTECTED BY LAW, INCLUDING BUT NOT
LIMITED TO, COPYRIGHT LAW, AND NONE OF SUCH INFORMATION MAY BE COPIED OR
OTHERWISE REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED,
DISSEMINATED, REDISTRIBUTED OR RESOLD, OR STORED FOR SUBSEQUENT USE FOR
ANY SUCH PURPOSE, IN WHOLE OR IN PART, IN ANY FORM OR MANNER OR BY ANY MEANS
WHATSOEVER, BY ANY PERSON WITHOUT MOODY’S PRIOR WRITTEN CONSENT.

All information contained herein is obtained by MOODY’S from sources believed by it to be accurate
and reliable. Because of the possibility of human or mechanical error as well as other factors,
however, all information contained herein is provided “AS IS” without warranty of any kind. MOODY'S
adopts all necessary measures so that the information it uses in assigning a credit rating is of
sufficient quality and from sources MOODY'S considers to be reliable including, when appropriate,
independent third-party sources. However, MOODY'S is not an auditor and cannot in every instance
independently verify or validate information received in the rating process or in preparing the Moody’s
Publications.

To the extent permitted by law, MOODY'’S and its directors, officers, employees, agents,
representatives, licensors and suppliers disclaim liability to any person or entity for any indirect,
special, consequential, or incidental losses or damages whatsoever arising from or in connection with
the information contained herein or the use of or inability to use any such information, even if
MOODY'’S or any of its directors, officers, employees, agents, representatives, licensors or suppliers
is advised in advance of the possibility of such losses or damages, including but not limited to: (a) any
loss of present or prospective profits or (b) any loss or damage arising where the relevant financial
instrument is not the subject of a particular credit rating assigned by MOODY'’S.

To the extent permitted by law, MOODY’S and its directors, officers, employees, agents,
representatives, licensors and suppliers disclaim liability for any direct or compensatory losses or
damages caused to any person or entity, including but not limited to by any negligence (but excluding
fraud, willful misconduct or any other type of liability that, for the avoidance of doubt, by law cannot be
excluded) on the part of, or any contingency within or beyond the control of, MOODY’S or any of its
directors, officers, employees, agents, representatives, licensors or suppliers, arising from or in
connection with the information contained herein or the use of or inability to use any such information.

NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMELINESS,
COMPLETENESS, MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OF ANY
SUCH RATING OR OTHER OPINION OR INFORMATION IS GIVEN OR MADE BY MOODY’S IN
ANY FORM OR MANNER WHATSOEVER.

MIS, a wholly-owned credit rating agency subsidiary of Moody’s Corporation (“MCQ”), hereby
discloses that most issuers of debt securities (including corporate and municipal bonds, debentures,
notes and commercial paper) and preferred stock rated by MIS have, prior to assignment of any
rating, agreed to pay to MIS for appraisal and rating services rendered by it fees ranging from $1,500
to approximately $2,500,000. MCO and MIS also maintain policies and procedures to address the
independence of MIS’s ratings and rating processes. Information regarding certain affiliations that
may exist between directors of MCO and rated entities, and between entities who hold ratings from
MIS and have also publicly reported to the SEC an ownership interest in MCO of more than 5%, is
posted annually at www.moodys.com under the heading “Shareholder Relations — Corporate
Governance — Director and Shareholder Affiliation Policy.”

For Australia only: Any publication into Australia of this document is pursuant to the Australian
Financial Services License of MOODY'’S affiliate, Moody’s Investors Service Pty Limited ABN 61 003
399 657AFSL 336969 and/or Moody’s Analytics Australia Pty Ltd ABN 94 105 136 972 AFSL 383569
(as applicable). This document is intended to be provided only to “wholesale clients” within the
meaning of section 761G of the Corporations Act 2001. By continuing to access this document from
within Australia, you represent to MOODY'’S that you are, or are accessing the document as a
representative of, a “wholesale client” and that neither you nor the entity you represent will directly or
indirectly disseminate this document or its contents to “retail clients” within the meaning of section
761G of the Corporations Act 2001. MOODY'’S credit rating is an opinion as to the creditworthiness of
a debt obligation of the issuer, not on the equity securities of the issuer or any form of security that is
available to retail clients. It would be dangerous for “retail clients” to make any investment decision
based on MOODY’S credit rating. If in doubt you should contact your financial or other professional
adviser.

Mooby’s
ANALYTICS

Leveraging Basel and Stress Testing Models for CECL / IFRS 9 32



