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The Roadmap to Success

TODAY

Leveraging Industry Data for CECL Compliance

UPCOMING EVENTS

Wed, Sep 6 Lifetime Expected Credit Loss Modeling
Tue, Sep 19 Economic Scenarios for CECL: What’s Reasonable and Supportable?
Thur, Oct 5 Empowering Users, Satisfying Auditors
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Moody’'s Analytics CECL Solution Suite

Today’s Focus is on Data

» Comprehensive credit
risk data across asset classes
to support benchmarking,
validation and modeling

» Top-down and granular CECL
compliant credit risk models

¥» Off-the-shelf or
customizable models to
reflect bank's own

experience PROCESS data
AUTOMATION

» Data ingestion and storage

» Bank peer benchmarking

» Integrated ECL modeling and
qualitative overlays

» Management analysis and
reporting

» Standard and custom
economic forecasts and
supporting narratives

» Scenario probabilities to
support multi-scenario
analysis
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Today’s Speakers

Deniz Tudor
Director, Consumer Credit Analytics

Dr. Deniz Tudor is a Director in the Content Economics and Structured Analytics Group.
She leads projects developing and testing econometric models for a variety of clients.

She is a product manager for consumer credit industry models. Deniz is also responsible
with partnerships with other data vendors and involved with new product development and
strategy. Deniz has a PhD from the University of California, San Diego.

Irina Korablev
Senior Director, Data Intelligence

Irina Korablev leads the Data Science and Analytics team within DI group at

u;- Moody’s Enterprise Risk Solutions (ERS) division. Her team provides data driven insights,
S products and innovations based on the ERS data assets and delivers validation studies for
Moody’s Analytics default probability models.

Irina holds an MS in Applied Math from Moscow State University and MA in Economics
from Central European University, completing her studies in Essex, UK and Budapest,
Hungary.

Moderator

Anna Krayn
Senior Director, Regulatory and Accounting Solutions

Anna is a senior director who manages the regulatory and accounting solutions team in
the Americas. The team is responsible for solutions structuring, leveraging Moody’s
Analytics products and services focusing on impairment, stress testing, and capital
planning solutions. Her primary focus is on financial institutions.
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CECL Implementation Concerns

Data and data-related issues consistently rank high

What is the most significant challenge you anticipate in
CECL implementation?
February 2017

Vg

18%

= Data availability

= ECL quantification

= Scenario design

= Qualitative overlay methodology

= Performance (i.e. speed of execution)
= Data and processes governance
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= Data availability
= Scenario selection, design, and support
m Expected credit loss methodology

= Process governance and controls
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Data for CECL Compliance
CECL is forward looking

Types of Data Time Period

» Economic Data » Historical experience
» Historical Performance Data » Forecasts

Use Cases

» Directly as input into credit loss forecasting models

>

\4

Augmentation of firm’s own experience
Benchmark existing models

Support for qualitative adjustments

Multipurpose: stress testing, business strategy, etc.

>

\V4

>

\V4

>

\V4

MOODY'S ANALYTICS Leveraging Industry Data for CECL Compliance, August 2017



Economic and
Consumer Credit
Data & Forecasts



Economic Data & Forecasts

CECL requires institutions to take into account current and
future economic conditions for all lines of business

Regional, national, subnational

»

»

»

»

»

»

Economic Performance
GDP Growth, Disposable Income Growth

Labor Markets
Unemployment, Wage/Salary Growth, Financial Assets

Demographics
Population, number of households, migrations etc.

Real Estate Markets
Home prices, home sales, housing starts, permits, commercial real estate prices

Financial Markets
Fed Funds Interest Rates, Debt-Service Ratios, Revolving Consumer Debt

Specialized Data
Vehicle Sales, Used Car Prices, New Car Prices, Oil Prices
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Asset Class: Consumer Credit

Fill in data gaps, benchmark, validate, enhance and calibrate
consumer credit models
* Loan to value, collateral data

— ﬂ@
* Vintage, term
A Product Lines
(cohort or loan EE « Auto, bankcard, retail card, consumer finance,
level) first mortgage, home equity, student loan

. IEI Risk Metrics
._/ » Probability of default (PD), loss given default (LGD),

Loan/Borrower Characteristics

* Risk scores, states

Consumer

Sources: prepayments
Credit Bureau: Equifax * Originations
Securities Data: RMBS, ABS, etc. + Delinquencies
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Example 1. Consumer Credit Bureau Data
Default Rate, First Mortgage

% of outstanding, as of 7/2017

@ 0009100020 @ 0021100029 @ 0029 to 0057

Sources: Equifax, Moody’s Analytics
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Example 2: Securities Data
ABS Data: Auto Loan Recoveries

Prime Loans Subprime Loans

Cumulative Recoveries % | Cumulative Gross Loss % Cumulative Recoveries % | Cumulative Gross Loss %
50
8

45
40
35
30
4 25
20
15
10
5

0 0
2001 2003 2005 2007 2009 2011 2013 2015 2017 2001 2003 2005 2007 2009 2011 2013 2015
Vintage Vintage

Further stratifications by new car/used car, LTV, vintage, term, etc.

MOODY'S ANALYTICS Leveraging Industry Data for CECL Compliance, August 2017

2017

11



Example 3: Forward Looking Look-Up Table

Product  State Credit Origination Outstanding PD LGD ECL

Score Quarter Balance Rate Rate Rate
Bankcard CA 700-719  20092Q2 $100 4% 99% 40% |9$ 4
Bankcard CA 660-699 2011Q2 $300 6% 95% 5.7% |$ 17
Bankcard CA 660-699 2013Q2 $500 7% 90% 6.3% |$ 32
Bankcard CA 700-719  2015Q2 $200 4% 85% 34% |9% 7
Bankcard CA 700-719 2017Q2 $700 5% 95% 48% |$ 33
Bankcard CA 700-719 2019Q2 $1,000 6% 95% 5.7% |$ 57
Sum $2,800 $ 150

PD/LGD rates should be analytically driven estimates incorporating
current and future economic conditions
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Commercial Real
Estate (CRE) and
Commercial and
Industrial Data (C&l)




Asset Class: CRE
Private Firm CRE Data Consortium

Benchmark, develop, validate, and/or calibrate PD and Loss Estimation models

Date Range Total Balances | Total Loans Total Properties Defaults

2009 - 2016 $319B+ 41,000+ 64,200+ 1,500+

Footprint as of 12/2016 by Outstanding Balance

Outstanding Balance
> 10 Billion

Outstanding Balance

-6 Billion 15% of Outstanding

Balances are
Construction Loans

Outstanding Balance
= 50 Million

Outstanding Balance
=0

The data is collected from bank consortium on semi-annual basis
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Asset Class: Commercial & Industrial
Private firm C&Il data consortium

Benchmark, develop, validate, and/or calibrate PD, EAD and Loss Estimation
models for private firms

T~ Borrowers
—

Industry and geographical info on 365,000+
companies

o Financial Statements (FS)

Period: 1990 — current
Statements: 2,000,000+

. Loan Accounting (LAS)
Quarterly snapshots: 2000 — current
Number of unique loans: 2,000,000+

/ ° % DefaUItS Current balance outstanding: 605B +
._/ Period: 1990 - current

Basel Il Defaults: 63,000+

The data is collected from bank consortium on semi-annual basis
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Granular Loan Level Data

Data consist of:

» Quarterly portfolio snapshots of C&l loan information from 2000 Q2 to
2016 Q4

» Borrower information:

— internal bank rating

— Iindustry

— Size

— geographical info, etc.
» Loan information:

— product type

— origination & maturity date

— balance

— interest rate

— charge off history, etc.
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Quarterly NCO Rate Compares Well with FR Y-9C

We compared the quarterly net charge off (NCO) rates calculated based on Loan
Accounting System (LAS) data to those reported on FR Y-9C

120% Quarterly Balance Percent in LAS

0.8% FRY Y-9C NCO Rate | LAS NCO Rate

g
=

Loan Balance
Percentage
33§ 8

[

0%

0.6%

0.4%

Loss Rate

02%

0.0%
1234123 412341234123 41234123F4123 41234123 4123412354

2004 2003 2008 2007 2008 2009 2010 2011 2012 2013 2014 2135

At each quarter LAS NCO Rate = Z(NCO) / ¥(balance outstanding)
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Link Historical Loss Rate with Macro Variables

12.0%

10.0%

B.0%%

6.0%

4.0%

Macro Variable Rate

205

0.0%
1.6%

1.4%

12%

1.0%

0.B%

Loss Rate

0.6%

0.4%

0.2%

0.0%

US Unemployment Rate| US Baa Yield

Annual Life Time Loss Rate | Annual [Next 4-Quarter) Loss Rate

5x

123412341234123412341234123412341234123412341234

2004

2005

2006

2007

2008 2009 @ 2010 @ 2011 202 213 0 2014 2015

At each quarter Life Time Loss Rate = Z(NCO through Q4 2016) / Z(balance outstanding in that quarter)
Next 4-Quater Loss Rate = Z(NCO over next 4 quarters) / Z(balance outstanding in that quarter)
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Granularity of Data is Important

Actual Lifetime Loss Rate Varies with Maturity, Size, Rating and Industry
% Balance at Origination 10K - 1M | Balance at Origination 1M - 10M

Annualized Lifetime Loss Rate 2
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Asset Class: Rated Corporate Entities

Rated firms performance history

This data includes Moody’s ratings, default, and recovery data for global
sovereign and corporate entities. A comprehensive set of ultimate
recovery data is also fully integrated into the database.

: 30-Day
Rating Periods of @ Recovery

History s Prices

@ Issuers @ Debts @
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Supplement Internal Data

Capital Industries Media & Publishing Banking

6900 Issuers 1200 Issuers 5500 Issuers 2300 Issuers

900 Defaults 280 Defaults 450 Defaults 300 Defaults
Utilities

Consumer Goods

Ak ¥

1206 Issuers 4000 Issuers 2300 Issuers
260 Defaults 600 Defaults 60 Defaults

Technology Transportation

?-

1600 Issuers

2700 Issuers 3000 Issuers

800 Issuers
330 Defaults 370 Defaults 270 Defaults 200 Defaults
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High Granularity Data

Issuers recoveries

United States 34,448 343,861 5,746 6,292

High Tech Industries 1,087 5,823

Hotel, Gaming, & Leisure 792 ! 3,748 | 81 114
Media: Advertising, Printing & Publishing 393 2,533 125 70
Media: Broadcasting & Subscription 995 3,580 126 89
Media: Diversified & Production 174 1,121 33 26
Metals & Mining 1,298 7,400 | 173 247
Retail 923 7 DT A6 131
Services: Business 792 3,847 86 127
Services: Consumer 207 1,306 25 27
TOTALS 55,407 619,070 7,479 7,604
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Main Takeaways
Uses of industry data

6 F)D () Calculate Probability of Default and Historical Default Rates

Slice and dice Historical Default Rate
Determine what macro variables correlate with Default Rate

O LG D () Calculate Recovery / Loss Given Default (LGD)

Determine the drivers of LGD and Ultimate Recovery

0 M - t () Calculate Migrations: Downgrade Risk, Upgrade

Igra I0NS Possibilities, Investment Grade
Analyze transitions between specific ratings levels to identify risk
Calibrate transition matrix based models

o BenChmark O Benchmark Internal Ratings

Compare internally modeled ratings to Moody’s ratings or other
external models implied scores
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The Roadmap to Success

UPCOMING EVENTS

Wed, Sep 6 Lifetime Expected Credit Loss Modeling
Tue, Sep 19 Economic Scenarios for CECL: What’s Reasonable and Supportable?
Thur, Oct 5 Empowering Users, Satisfying Auditors

MORE INFORMATION AND WEBINAR RECORDINGS
WWW.MOODYSANALYTICS.COM/CECL
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Risk & Finance Practitioner
Conference 2017

Theme: The Rise of Risktech
OCTOBER 22 — 24 | FAIRMONT SCOTTSDALE PRINCESS | SCOTTSDALE, ARIZONA

www.moodysanalytics.com/rfpcl7
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© 2017 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. AND ITS RATINGS AFFILIATES
(“MIS”) ARE MOODY’S CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES,
CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND 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 AND INAPPROPRIATE FOR RETAIL INVESTORS
TO USE MOODY’S CREDIT RATINGS OR MOODY’S PUBLICATIONS WHEN MAKING AN
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.
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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.

Moody's Investors Service, Inc., 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 Moody’s Investors Service, Inc. have,
prior to assignment of any rating, agreed to pay to Moody’s Investors Service, Inc. 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 “Investor Relations — Corporate
Governance — Director and Shareholder Affiliation Policy.”

Additional terms 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 investors. It would be reckless and
inappropriate for retail investors to use MOODY’S credit ratings or publications when making an investment
decision. If in doubt you should contact your financial or other professional adviser.

Additional terms for Japan only: Moody's Japan K.K. (“MJKK”) is a wholly-owned credit rating agency
subsidiary of Moody's Group Japan G.K., which is wholly-owned by Moody’s Overseas Holdings Inc., a
wholly-owned subsidiary of MCO. Moody’s SF Japan K.K. (“MSFJ”) is a wholly-owned credit rating agency
subsidiary of MJKK. MSFJ is not a Nationally Recognized Statistical Rating Organization (‘“NRSRO”).
Therefore, credit ratings assigned by MSFJ are Non-NRSRO Credit Ratings. Non-NRSRO Credit Ratings are
assigned by an entity that is not a NRSRO and, consequently, the rated obligation will not qualify for certain
types of treatment under U.S. laws. MJKK and MSFJ are credit rating agencies registered with the

Japan Financial Services Agency and their registration numbers are FSA Commissioner (Ratings) No. 2

and 3 respectively.

MJIKK or MSFJ (as applicable) hereby disclose that most issuers of debt securities (including corporate and
municipal bonds, debentures, notes and commercial paper) and preferred stock rated by MJKK or MSFJ (as
applicable) have, prior to assignment of any rating, agreed to pay to MJKK or MSFJ (as applicable) for
appraisal and rating services rendered by it fees ranging from JPY200,000 to approximately
JPY350,000,000.

MJKK and MSFJ also maintain policies and procedures to address Japanese regulatory requirements.
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