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About Moody’'s Analytics

p Leading global provider of credit rating opinions, insight
MOODY S and tools for credit risk measurement and management

Mooby’s MoobDy’s

INVESTORS SERVICE ANALYTICS

Models, data, software and research for
financial risk analysis and related
professional services

Independent provider of credit rating opinions
and related information for over 100 years
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Navigating Choppy Markets: Safety-First Equity
Strategies Based on Credit Risk Signals

Introduction

In early October, US equity markets suffered their second major comection this year and their worst
fall in more than eight months. Values of stocks worldwide plunged to levels not seen in more than
one year.

Widely cited drivers of the rout include the nascent US-China trade war, rising interest rates, and
recent concerns related to Italy and several emerging markets. The sustainability of current levels of
U5 growth and low unemployment over the medium term is also a growing concern.

Rising yields in particular increase the potential for equity volatility. Assuming stable expectations for
the path of company eamnings, upward shifts in the yield curve exert downward pressure on the prices
of equities through the valuation channel. For equity prices to remain stable in a rising interest rate
environment, therefore, investors must believe that the expected path of earnings continues to
improve.
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Agenda

1. Risk trends in the US and Asia
2. Default risk and credit migration risk

3. Safety-first investment strategies: United
States

4. Safety-first investment strategies: Asia
5. Strategy alpha in the US
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Risk trends Iin the US
and Asia



Average DP and EDF for S&P 500

27 2.5
2.0
22
—~ 1.5
o~
= 17
()
1.0
12
0.5
7 0.0
2004 2006 2008 2010 2012 2014 2016 2018

—DP =—EDF

MOODY'S ANALYTICS Topics@CreditEdge

(%) 443



Returns of the NYSE FANG+ Index members during
the October 2018 sell-off and partial recovery
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Relative DP ratio for Technology, Energy
and Financial sectors: 2017-2018
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A Reprise of Risk: Asia

[75th Percentile for All CreditEdge Asian Entities]
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A Reprise of Risk: Asia

75th Percentile for All CreditEdge Asian entities 75th Percentile for the entities within the Index
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Default risk and
credit migration risk
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The CreditEdge public firm EDF model predicts default
with accuracy and high degree of advance warning

Average EDF for high-yield firms vs.
Moody’s high-yield default rate

Median EDF for North American firms

that defaulted between 2008-2010
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The Deterioration Probability (DP) measures the
risk of issuer credit deterioration

Deterioration Probability (DP) is a metric ranging from 1-70%
that estimates probability of downgrade for rated firms in the next 12
months — DP does not measure the probability of upgrade

The Deterioration
Probability
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High EDF metrics are associated

CreditEdge
Early

Warning
Measures

with high DP

1-year EDF measure

Trigger Exceedance (EDF
trigger level): company’s EDF
above or below its group trigger
Slope (EDF term structure): 5-
year EDF minus its 1-year EDF
Relative EDF: ratio of a firm’s
EDF to its industry median EDF
Industry Median EDF Growth
Rate

Rating
Market Outlooks
Implied & History
Ratings from MIS
Negative rating gap is Indicators of future
associated with downgrades
increased DP » Stable, positive or
* Implied Rating Gap: negative outlook
the difference between * Recent downgrade in
the firm’s Moody’s rating last 12 months

and the best available
Market Implied Rating
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On average, the Deterioration Probabillity provides a
strong signal for downgrade events
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Safety-first
Investment
strategies: United
States



Cumulative returns of top and bottom quintiles
formed on EDF and Deterioration Probability vs. the
S&P 500 benchmark
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Cumulative returns of top and bottom quintiles formed
on DP — Technology Sector (Jan. 2016 - Oct. 2018)
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Safety-first
Investment
strategies: Asia



China Equity strategy using DP and EDF
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Hong Kong Equity strategy using DP and EDF
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Korea and Taiwan Equity strategy using DP and EDF
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Japan Equity strategy using EDF
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Asia ex.JP Equity strategy using DP
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Strategy alpha in the
US
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The CAPM regression

We run the regression:

Rstrategy,t —Tr=a+ E(Rmarket,t - rf) T €

to obtain...

@ = estimate of mean excess return
not due to systematic risk exposure

,[? = estimate of systematic risk loading
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CAPM regression results based on sign of the

change In the slope of the Treasury yield curve

Macro Scenario Result  RiskyDP SafeDP RiskyEDF SafeEDF
-0.20 0.23** -0.66%* 0.27**

0.17 0.11 0.31 0.12

All months [: ). { - ) ( ) ( )
'8 1.19%** 0.88%** 1.67*** 0.7 71%**

(0.04) (0.03) (0.07) (0.03)

a 0.12 0.05 0.32 -0.07

Yield Curve (0.34) (0.18) (0.56) (0.21)
steepens ,Q 1.27%** 0.88%** 1.67*** 0.72%**
(0.07) (0.04) (0.11) (0.04)
-0.44%*% 0.38%*% -1.47%%% 0.53***

o

Yield Curve (0.15) (0.13) (0.33) (0.14)
flattens B 1.16%** 0.88%** 1.65%** 0.68%**
(0.04) (0.04) (0.09) (0.04)

Standard errors are shown in parentheses below point estimates.
Significance Levels are denoted as follows: 1% (***), 5% (**), 10% (*).
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Conclusions

« Credit risk in Asia has experienced a secular decline since the Asia
financial crisis in 1997.

 However, the last four years has seen an uptick in default risk in many
countries.
« China, India, and Singapore top the list of concerning countries.

« EDF- and DP-based “safety-first” equity strategies seem to work well:
* Inthe US S&P 500 universe
* |n various equity markets in Asia
* In environments of flattening yield curves

MOODY'S ANALYTICS Topics@CreditEdge 29



MoobDy’s
ANALYTICS

Yukyung Choi Samuel Malone, Ph.D
Associate Director — Research Director — Research
Yukyung.Choi@moodys.com Samuel.Malone@moodys.com
+1 (212) 553-0906 +1 (212) 553-2107

N p /’ s f / ‘ / ‘ of ‘

‘moodysanalytics.com



© 2019 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.

MOODY'S ANALYTICS

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. MIJKK 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.

MJKK 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 MIKK or MSFJ (as
applicable) have, prior to assignment of any rating, agreed to pay to MIJKK or MSFJ (as applicable) for
appraisal and rating services rendered by it fees ranging from JPY200,000 to approximately
JPY350,000,000.

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

Topics@CreditEdge 31



