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Introducing
CreditEdge
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credit risk

Market demand for:

» More granular measures of risk
into internal risk rating
frameworks

» Understanding market-based
signals for proactive credit risk
exposure management

»  Frameworks that synthesize the
relevant information in.a
predictive and transparent way

»  Credit risk models that are
statistically calibrated and
validated

MOODY'S ANALYTICS

CreditEdge: A powerful approach for managing

CreditEdge/Public Firm EDF meet
market.demand:

Absolute probability of default
and consistent way to measure
credit risk across rated or
unrated public entities

—  Coverage: 37k+ entities with
traded equity or liquid CDS

Combines firm-specific
fundamental information with
market-based signals to
provide early warning power to
risk assessment

Provides statistically
calibrated and validated
frameworks for estimating loss

CreditEdge EDF™ Training, March 2019
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What is an EDF?

1-¥r EDF

/\,\/\M 0.19%

measure

» EDF ranges between 0.01% to 50% for corporates and<0.01% to 35% for financials

We would expect 5

(Ehep G il members of the group

borrowers with

1-year EDF of 5% to default in the

next 1 year

-0.01%
1 g crange

» EDF = Expected Default Frequency - Moody’s Analytics brand name for probability of default

» Forward looking measure of default risk, with a term structure‘up to 10 years, calculated daily

-
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CreditEdge is the ideal complement forrisk

- - US AUTOMOTIVE GROUP =
— f— V¥e EDF Percentile. Q

managers
Individual Name Monitor Peer & Industry Identify’ Regulatory
Assessment Exposures Comparison Creditworthiness Application
i = Loan Portfolio =~ T == E—

R o= 032% 020% Bl 4l [ N |
—— oo -~ I =
Underwriting & loss Input to internal risk Benchmarking & early  Counterparty CCAR, CECL, IFRS9
provisioning rating warning assessment & limit compliant
setting
»  60k+ entities »  Advanced portfolio »  Peer custom peer »  Interactive & »  PD inputto
»  Highly accurate analytics analysis exportable charts |m|pa||rr?_ent
probability of »  Robust alerts »  Industry group »  Extensive calculation
gefault &d »  At-a-glance percentiles reporting »  Stressed EDF
mZ“;r;?JZse portfolio movers »  7k+industry »  Pre-formatted measures
Rati &k Timely news & groups PDF reports » Ratlngﬁto fl?:
” fi a |ngs| fy research »  Multiple »  Save criteria for converter tables
inancial ratios classification re-run »  Macro stress
»  Extensive bond & systems testing
CDS data »  Weighted Stressed
EDF
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CreditEdge metrics used by current clients for a
variety of risk management purposes

Large European bank
Stressed EDF as a challenger model for CCAR regulation for independent review, benchmarking and validation purposes
under stressed scenarios.

US branch of a large Asian bank
EDF for compliance stress testing C&l loan and bond portfolios; EDF metrics also used in quarterly reports sent to the
home office.

Large Asian bank
EDF as an early warning tool to monitor portfolios across Southeast Asia; EDF also used for prequalification of borrowers
and ongoing monitoring.

Large US Mutual Insurance Provider
EDF to provide early warning of credit deterioration of corporate bond portfolio, allowing for stress testing and VaR
calculation.

Central Bank
Cites EDF metrics in its research papers, highlighting the correlation between bank’s EDFs and competition, population
decline and monetary easing.

Large American Television Network
EDF & Early Warning Toolkit methodology to monitor credit worthiness of customers as a baseline to negotiate contracts
for TV commercial slots.
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Portfolio Bond Level Complement Portfolio
Construction Analysis Fundamental Process Surveillance
- f— BUR . i ey US Energy High Yield =
[ Vel N AL e =
- ~ h"‘w Ve 63@Blp 001 46.31% 0.77% | [Tmeomwe e
= L Y - 8.19% 356bp 369bp
——— P o - iy e 4 -

Evaluate strategies & Conduct rich/cheap Combine quantitative & Early warning of credit

investment opportunities analysis qualitative data deterioration

»  Pre-screen » Proprietary Fair »  Assess issuer-level »  Inputinto deciding
investments Value & Alpha information when to turnover

5 241k+ bonds Factor measures to »  Analyze industry Posmons & se;ll

determine over and and geography fallen angels’

»  EDF metrics in undervalued bonds P .
systematic trading developments » M_e:!nte:!n yield while
strategies & smart mitigating
b downgrade &

eta ETF default risk
construction elaultris
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CreditEdge metrics used by asset managers.for
investment ideas/bond selection and in _credit
trading strategies

Large European Hedge Fund
EDF in algorithms to implement systematic credit trading strategies across absolute return fund; Using Fair Value Spread
& Alpha Factor in additional trading strategies.

European Specialist Asset Manager
Created an ETF based on EDF metrics and Fair Value Spreads. CreditEdge provided the key quantitative inputs to build
the smart beta ETF, emphasizing low credit risk and mispriced assets.

European Asset Manager
Fair Value Spread & Alpha Factor for assessing relative value of bonds and the new Deterioration Probability metric for
downgrade risk management; Using these metrics in factor-based strategies for fixed income and equity.

Large US PE & Alternative Asset Manager
Outsourced asset manager mandated to use EDF metrics for portfolio management activities.

US Hedge Fund
EDF in trading strategy that correlates EDF performance with fixed income and equity prices.

Large US Hedge Fund
Utilizing asset volatility and distance to default CreditEdge data points as a means to enhancing an internal model and
building a new trading strategy.

MOODY'S ANALYTICS CreditEdge EDF™ Training, March 2019 9
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What differentiates CreditEdge?

» 25+ years of historical data

FORD MOTOR CO )
. ) ».Extensive global database of defaults

»  Transparent model drivers

»  Regular model validation

» EDF term structure

»  Benchmarking for peers, industry
groups & regions

»  Early Warning Toolkit & EDF Trigger
»  Scenario Analysis
» CDS coverage for 1,800+ entities

»  Satellite models, i.e. Stressed EDF

RESicnet 5
Anarc =3 s
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The CreditEdge public firm EDF model predicts
default with accuracy and high degree of advanced
warning

= Average EDF US Speculative Default Rate

16% . W e W

12%

0% -
Mar90 Nov94 Jul9s Mar04 Nov08 Juliz Mar18
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The value of the public-firm EDF modelin‘practice

0
€ carillion

1-Yr EDF vs 1-Yr EDF Implied Rating
Bankruptey » Absolute default

probabilities rather
than relative rankings

» Provides daily
updates & aggregate
market view

»  Forward-looking
signals provide early
warning of changes in
credit quality

ION PLC [1-¥r EOF IR (5pot]
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CreditEdge is a platform suite that comprises/four
delivery methods to satisfy any user needs

MOODY'S ANALYTICS
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EDF model drivers
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The public firm EDF model and large default
database differentiate CreditEdge among competitors

» Black-Scholes-Merton: structural model with clear causal
interpretation

»  This approach allows what-if seenarios.and counterfactuals: risk
can be updated based on user assumptions, unlike reduced form
models

» 11,700+ defaults globally since 1973

Database »  Daily EDF data dating back to 1980

» Manual-and machine learning research to expand database of default
activity

» 60,000+ public firms (37k actively traded)

» ' Term structure 1 to 10 years; up to 30 years for rating to EDF

Coverage

» 100 countries: America (29), APAC (18), EMEA (53)

» Launched in 1989

-
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Three key drivers of the public firm EDF.model

-
Market Value of Assets
Cash Generative Power

Market assessment of the present value of future ca: ws of the business

Market

. — Leverage
| Default Point (Financial
Liabilities Due Risk)

\

Liabilities due in the event OA —

Asset Volatility
Business Risk

o
The variability of the market value of assets

MDODY'SAmLYTICS CreditEdge EDF™ Training, March 2019 16
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When does a firm default?

FORBES ENERGY SERVICES LTD

EDF vs Drivers

Bankruptey

» CreditEdge assumes that
default has'a cause: if a
firm’s market value falls
belowits liabilities due,
default will likely occur

» . EDF measures the
probability that a firm’s
future market value will be
insufficient to meet its
future debt obligations

»  This comparison between
asset value and liabilities is
called market leverage

0% 160

Jul 2014 Jan 2015 Jul 2015 Jan2016 Jul 2016
— 1-YrEDF  — Market Value of AgSets (EDF) (M USD):
— Default Point (EDF) (M USD) FE n

MOODY's ANALYfics )

Jan 2017
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firm

Assets
Future -

cash flow

realET A firm derives

value from the
cash flows it is
expecied to
genecrate

by assets

MDODY'SAI\RLYTICS

Market Value of Assets: Cash generative power of a

Liabilities

CreditEdge EDF™ Training, March 2019 18
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Default Point: Liabilities due in the event of stress

- »  Default Point is the
threshold level of Market
300 ¢ € Value of Assets, below
i which the firm defaults
oA Q
= W N »  Default Point is a function
200

—— Q. of the firm’s balance sheet
" liabilities

»  Default Point lies between

2007 2008 2009 2010 20m 2012 2013 2014 2015 2016 2017

the short tem liabilities and
~— FORBES ENERGY SERVICES LTD [Market Value of Assets (EDF) (M USD)] th I t I blt
FORBES ENERGY SERVICES LTD [Default Point (EDF) (M USD)]
~— FORBES ENERGY SERVICES LTD [Total Adjusted Liabilities (Adjusted) (Anmual) (M USD)] e Ong erm liabilities
" FORBES ENERGY SERVICES LTD [ShortTet Lisbites (Adjusted) (Annoall (M.USD]]

Default Point ==\, Shertdferm Liabilities + % Long Term Liabilities

-
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Asset Volatility: variability of the market value of
assets

Similar Market Leverage Different Asset Volatility
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The EDF model uses three drivers to produce-a
Distance to Default and thus an EDF

Value oAAssets I Liabilities Distribution of iarket

value of assets

Asset Volatility

Distance to
default (DD)
Asset Value

XT
Default Point
\ PD = EDF™
| >
t=0 T=1year Time
MOODY'SMLV‘(CS ‘ o CreditEdge EDF™ Training, March 2019 21
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Distance to Default (DD)

Distance to ——= The cushion between Market/altig of Assets and Default
Default ——  Point, expressed as a multiple 6f Asset Volatility

The
larger

The larger the cushion and the lower the EDF
the DD

The
smaller

the DD The smaller the cushion and the higher the EDF

» EDF moves inversely with DD
» DD provides a relative rank ordering of default risk

»  We musttransform DD into EDF to get an absolute probability of default

MOODY'SAI\MYTICS CreditEdge EDF™ Training, March 2019 22
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Putting together the public firm EDF model

Equity is a call option on the assets. Market Value of
Solve for Asset Volatility and Market Value of Equity

Assets |

Shert & Long-Term
Liabilities

Amount of Short/Long Term Liabilities
determine Default Point

Cushion between Market Value of o e
Assets and Default Point, expressed istance to Defau

as a multiple of Asset Volatility

DD oy e 8 used o empirica”y "
DD to EDF

EDF is the probability that the firm will default “

within the specified time horizon

-
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WMarket Value of
Assets

Asset Volatility

Default Point
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CreditEdge Early
Warning Toolkit
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A Monitoring &

Early Warning
Relative Toolkit
EDF Change

MOODY'S ANALYTICS

/

EDF Change

Mooby’s

ANALYTICS

SECTOR INNDEPTH
28 Apel 2076

tasus ofGonrae]

The Early Warning Toolkit helps uncover additional
insight into elevated default risk

VIEWRQINTS
Using EDF Measures to Identify At-
Risk Names — A Monitoring & Early
Warning Toolkit

Summary

Moady's Analytics’ Public Fim EOF™ (Expected Delauk: Frequency) credit measures are
forward-looking probabibties of defaut. valable o0 a daly basis. for over 42.000 corposate

globally redis aralyss
the EDF model quantifes b buurbie i

shest avormaten aetaut
ek o5

ature arkes” walime upeda ¢ expecied e
cash flows. As.a resud, £DF measures provide timely waming of changes in credit k. Regular
" mode validation demonstrates the power of EDF measures to rank ordes fims by

ik, and wih
the level of cbnerved def i rates. In the report. we cutine  practical sppasach fer useg
EDF madsures 1o eftectively mortor Lasge portiobios o FIms and proactively entily -
risk names. The Ealy Warning Toclbi,as we calt, recommands tradking five EOF-related
retrcs assocated meth elevated delault ck.

CreditEdge EDF™ Training, March 2019 25
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Based in the UK, Carillion was
a multinational construction
company and facilities
management provider. It had
43,000 employees globally and
held roughly 450 governmental
contracts across the UK
ministries of education, justice,
defense and transportation. In
2016, it had $7.3B in sales and
a market capitalization of
nearly $1.4B. In January. 2018,
the firm collapsed with more
than $2.1B in outstanding debt,
leaving UK taxpayers;
subcontractors and suppliers to
bear the burden.

MOODY'S ANALYTICS

EDF Change

Relative
EDF Level

Carillion demonstrated High Risk for all'5 Early
Warning factors

EDF Term
Structure

Relative
EDF Change

Medium-Low
e

CreditEdge EDF™ Training, March 2019 26
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Carillion’s EDF remained above its industry

EDF trigger level* since July 2017 D‘jj

25%

20%

10%

5%

0%
Mar 2017 May 2017 Jul 2807 Sep 2017 Nov 2017 Jan 2018
— CARILONPLC [1-Yr EDF] — CARILLION PLC [EDF Trigger Level]

*Level above which firms havehistorically been at highest risk of default

MOODY'S ANALYTICS CreditEdge EDF™ Training, March 2019 27
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Carillion’s EDF was among the riskiest names

in its industry peer group over the last year QJ%

EDF Level vs Peers EDF Level vs BrivegRercentiles
1-Yr EDF vs Group Percentiles ~ g  H EDF and Driver Percentiles &
Moem v s Al Feb21,2017 | To | Feb2),2018
Percentile 25th 50th 75th
0.05% 0.31% 2.26%
1-Yéar EDF [ 4
99th Percentile | 30.31%

23.14% 33.34% 47.25%
AssétVolatilty

1st Percentile | 1

7.58% 19.89% 38.01%
e =
%% &5 99th Percentile | 96.57%
Apr 2017 Jul 2017 oct 2017 1an2018 — =
— 1-YTEDF  — 1-Yr EDF 25th Percentiles. — 1-¥F EDF 50th Rercentile
1-Yr EDF 75th Percentile  — 1-Yr EDFS0th Pefcentile

» Moody’s Analytics research shows that a company is 10x more likely to default if its EDF is greater than the median
of its peer industry group.

Carillion’s EDF was'trending.above the 90™" percentile of its peer group since August 2017, where it remained until
January 2018 when it defaulted.

Asset volatility was in-line with the 15 percentile, while market leverage was in the riskiest 99" percentile compared
to its peer group:

MOODY'S ANALYTICS CreditEdge EDF™ Training, March 2019 28
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Carillion’s EDF measure was trending Ajb
substantially higher than the 90t percentile D u
D

» Carillion’s EDF was trending
above the 50t percentile as of
May 2017, and crossed the 75"
percentile by July 2017.

» As of August 2017, the EDF
slightly crossed the 90t
percentile, and began its rapid
ascent in November 2017.

» The EDF improved slightly in

war 2017 wayzor wizor sepz07 Novzo7 Janzo December 2017 — potentially due
— CARILLION PLC [1-Yr EDF] _— UNITED KINGDOM BUSINESS SERVICES GROUP [1-Yr EDF 25th Percentile] to speculation of bank support —
UNITED KINGDOM BUSINESS SERVICES GROUP [1-Yr EDF §0th Percentile] . [
— UNITED KINGDOM BUSINESS SERVICES GROUP [1-Yr EDF 75thiRercentile] and spiked again in January

— UNITED KINGDOM BUSINESS SERVICES GROUP [1-¥nEDF 90th Pexcentile]

2018 when the firm ultimately
defaulted.

MOODY'S ANALYTICS CreditEdge EDF™ Training, March 2019 29
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Carillion’s term structure demonstrated
a downward sloping shape

v

» Acompany's term structure tends to be upward-sloping during an economic expansion, unless it is in
distress. Our research shows that firm’s that experience inverted term structures (1yr EDF > 5yr EDF) are
13x more likely to default than firms that experience a normal upwards sloping term structure.

»  Carillion’s 1yr EDF surpassed its 5yr EDF in July 2017, where it remained for the six months prior to its
default.

MOODY'S ANALYTICS CreditEdge EDF™ Training, March 2019 30
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Carillion’s high default risk was reflected by its debt
levels outpacing its cash flow...

» Over the last year,
Carillion’s market
7200 o 5% leverage worsened by
53%.

6000 10.7% . .
» The main reason for this

was added short term

“[’:MJ\J—‘ \/\W 10.5% and long term liabilities to
S — its books, coupled with a

3600 f S market value of assets
_/ lessened by 15%.

2400 oz » Over the last year,
Mar 2017 May 2017 12017 Sep2017 Nov 2017 Jan 2018 Carillion lost money on
— CARILLION PLC [Market Value of Assets (EDF) (M USD)] CARILLION PLC [Asset Volatility (EDF)]
 CARILLION PLC [Default Point (EDF) (M USD)] st Yoty large contracts and

accumulated substantial
amounts of debt to offset
its losses — due primarily
to taking on too many
high risk projects.

MOODY'S ANALYTICS CreditEdge EDF™ Training, March 2019 31
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...while its slight improvement in business. risk was
not enough to improve the EDF

EDF Asset Vol

» A company’s business

risk can be measured by

s s the volatility of its assets.
Higher volatility reflects

r/M greater uncertainty about

e 7% a firm’s future cash flows.

L

» Over the last year,

16% 10.5%
ﬁ—,—l.i Carillion’s asset volatility
improved by nearly 2%,

L L Jo#% and was trending
downward since its high
i 5% point in September 2017.
Mar 2017 May 2017, Jut2007 Sep 2017 Nov 2017 Jan 2018
— CARILLION PLC [1-Yr EDF]  — CARILLION PLC [Asset Volatility (EDF)]
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CreditEdge bond
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DIS 2.3000 02/12/2021 USD srcro=e [ECINray

98.17 007 3.08% 0.04% A2 4bp 41bp  10.32 2

CreditEdge contains over 249,000 bond,issues
denominated in 51 currencies

Coverage continues to grow globally

In.2015, floating rate, discount zero and
variable rate coupon bonds were added
to CreditEdge

Bonds can be screened by multiple
filters including Alpha Factor, plotted on
charts, displayed in reports, and
monitored via the movers tool

) Bond
R Active Total
ASIA-PACIFIC 21640 73852
EUROPE MIDDLE EAST AND AFRICA 17023 63124
NORTH AMERICA 32864 109207
LATIN AMERICA 151 3556
Total 72678 249739

MOODY'S ANALYTICS
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Fair Value Spread
(FVS)

MOODY's ANALYfics )

CreditEdge proprietary Fair Value Spread (FVS)
and Alpha Factor (AF) measures can help/asset
managers select underpriced bonds

Alpha Factor Option Adjusted Spread (OAS) / FVS

028 USD sstoronse

Q9 1SWUSE4110LAQSS

(PD x LGD) + MPR +/3issuer size factor

CreditEdge EDF™ Training, March 2019
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Are you getting paid for the risks you take?

Screener WS cpen- e

Endty  Orovp  Bond
Permomtasume a X ¥ A [
AhaFockr (£0F) ] Duratin v Aoy Gifaran Gy Wt ador 106) v ==

Sector Average AF

Investment Opportunities

Our research shows that portfolios of issues with high Alpha Factors have stronger returns
and better credit risk characteristics than bonds with low Alpha Factors

Although on aggregate, the automotive sector in this example shows bond over-pricing, there

are still several investment opportunities to explore

CreditEdge EDF™ Training, March 2019
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CreditEdge website &
Excel Add-in demo

@2019 Moody's Analytics, Inc., its licensors and affiliates. All rights reserved.

The Company Overview page offers a Clear,
customizable snapshot of company data

Find entities, SredltEde?
groups and i
bonds using NETFLIX INC
the “Type e .
Ahead” Search

Customize and
export charts for
,,,,,,,,,,, easy inclusion into
‘‘‘‘‘‘ yourreperts.

Get a snapshot of
the most relevant
information

Check how the

company
performs
compared to
peers

MOODY'SAI\RLYTICS CreditEdge EDF™ Training, March 2019 38
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Compare peers, groups and portfolios utilizing the
Peer Analysis tool for additional insight

CreditEdge

Select an industry

group or portfolio

to compare the

selected entity Compare a
company’s 1-yr
EDF and its drivers
to the selected
group or portfolio

Analyze a
company’s 1-yr
EDF versus the EDF
trigger levei of its
incustry group

-
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The Bond Portfolio Overview page offers a clear,
customizable snapshot of portfolio performance

CreditEdge 1 Search by Name, PID, Ticker, CUSIP, or ISIN Moony’s

FORTFOLIOS  ANALYTICS  ALERTS  WELP

US Energy High Yield | st woree | [ B

Portiolio Overview  Analytice

Get a snapshot of
the most relevant

8.22% 355bp \ - 369bp =44bpy, 10.95% 570  8.50
. \

ASoTSep04.2018 | AsofSep04 2018 b 4 AsorSepnt, 2018 [ifAs of Sca@mED1E WPRSofSepO4, 2018 || AsofSep04,2018 || AsofSep04, 2018
aggregate .
information Yield to Maturity OAS Treasury (DM) OAS (DM) Trend E(FVDML DASVFE TMEDF9 Duration Years to Maturity
FUS (FUDM) us OAS Treasury (OM)+ @ % 30 TMvs Maturity vs Amount Outstanding + a st
S o
Customize and 2 = ‘ Access individual
export charts £ ° bond pages from
for easy £ o0 ® the scatter plot
inclusion into b chart by clicking
your reports T o ° @ on any data
point
sty
Portfolio Bonds (651)
) e e e (s [ e e s o e (= 8] (o] | [
| | Amt Coupon Ret Rate Dumson  AlphaFactor  Deterioration Probabiity overview of
ISIN CcusiP Outstanding Price Margin) Maturity Y lrs) (EDF) v . . e
=h individual bonds
Gilharo o0naT  Z00MUD | 8850 a0 o2 e 17 00 o ° inlthelpertalia
UsToetGT | TotstOG | se000MUSD | 7000 oo sz | ek a7 os0 arar °
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The Bond Page provides in-depth insight for an
individual bond

CreditEdge MP,?}:“’
BXE 8.5000 05/15/2020 USD  ssrororio FoFReart | | g &
|SSUER-BELLATRIX EXPLORATION LTD  CUSIP-078314A06 ISIN USOTB314A052
Overview  Whatir
0 0 Bond
61.75 -575 42.19% 7.08% Caa3 2,033bp 3j965bp 1.95 .
AsofARAE | AWeskChange | AsofAwg3n 201 WeskChange | AsolAug 320t | Asatuganote | Asor Afig. 201N s oAb ot 20
¥ i I updated
Price Change Yield fo Maturity Change Moady's Rating FVS(FVD)  4OAS Treasury(DM) Alpha Factor daily
Terms & Condiions Aipha Factor npus Q
Amount Outstanding 233,920,000.00 USD (OAS Treasury (DM) (ss of ASBIE015) Q - 3,965bp.
Amount ot asuance 250,000,000.00UD P VDMl of v Bl 2015 o 200
Debt Type ‘Senior LGD{EDED) (=51 ihu y 0.456
Caugon (Re. Rate + Hargin) a0 153 Amlbiaca oFRlie
AP . N FVS (FVDM) vs OAS Treasury (DM) ~ @ x
Cumaney uso & @ @
Paymant Fraquensy Semiannuaty || Acdionallnfo
Iesuance Daie g |
Nt Cal Date way 10,003 i o ot sooe
sty T Fi N P—— 2000t
B » NS ——
€. 8 | obe R .

MOODY's ANALYfics )

Determine if the

20008p

bond is over or
undervalued

%p2077 NovZOW  Hn20E  Mar2olE  May20l  ulzo

— Fair Value spread (rai value Discount
@ Differsnce 053 Treasury (B2 - V3 (FYDN)

Margin)  — OAs Treasury (om)

CreditEdge EDF™ Training, March 2019
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Email alerts are east to create

Settings

Entty Potol Create Basic Alet
Boad Poroli —
e Select Eniy
Data
Soveraign .
1-vrEDFS seie
cenp
Companson:
sond Aosolute Value
st Setings perstr
e Greater than or equal fo Selest the operator fo use for o
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Easily create a Custom Entity by inputting market
and financial data to product an EDF value
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Easily integrate CreditEdge data into your workflow
through Excel Add-In

Easy to use template
with extensive
filtering options for
customized analysis
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CreditEdge by the numbers

50 1989 60,000+

Years of defaulf data When the first EDF measure was EDF measure for publicly traded
calculated firms

250+ 11,700+ 76,000+

Data fields Defauits in ourgiobal data base Active CUSIPs in our database

Thank You!
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Ryan Donahue Ryan O’'Malley

Product Strategist Engagement Manager EMEA: +44.207.772.5454
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APAC: +852.3551.3077
clientservices.asia@moodys.com

Japan: +81.3.5408.4100
clientservices.japan@moodys.com
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CREDIT RATINGS ISSUED BY MOODY'S INVESTORS SERVICE, INC. AND ITS RATINGS AFFILIATES

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 PURPO!
WHOLE OR IN PART, IN ANY FORM OR MANNER OR BY ANY MEANS WHATSOEVER, BY ANY
PERSON WITHOUT MOODY'S PRIOR WRITTEN CONSENT.

Al information contained herein s obtained by MOODY'S from sources believed by it to be accur
reliable. Because of the possibility of human or mechanical error as well as other factors, howey

information contained herein is provided “AS IS” without warranty of any kind. MOODY'S adopt
neces i

However, MOODY'S is not an auditor and cannot in every instance indeper or validate
information received in the rating process or in preparing the Moody's publication:

To the extent permitted by law, MOODY'S and its directors, officers, employe s, representatives,
licensors and suppliers disclaim liability to any person or entity for any indirect, spagial, consequential, or

employees, agents, representatives, licensors or supplie;
losses or damages, including but not limited to: (a) any I
damage arising where the relevant financial instrument is
by MOODY'S

o posaibiityof uch
profits or (b) any loss or
lar credit rating assigned

To the extent permitted by law, MOODY'S and ts directors, officers, employees,
licensors and suppliers disclaim liability for any direct or compensatory losses
person or entity, including but not limited to by any negligence (but excluding f
other type of liability that, for the avoidance of doubt, by law cannot be excl
contingency within or beyond the control of, MOODY'S or any of its directors,
representatives, licensors or suppliers, arising from or in connection i
the use of or inability to use any such information.

. representatives,
caused to any
conduct or any

NO WARRANTY, EXPRESS OR IMPLIED, AS TO
MERCHANTABILITY OR FITNESS FOR ANY PARTICUI
OTHER OPINION OR INFORMATION IS GIVENOR M;

WHATSOEVER

Moody's Investors Service, Inc.. a wholly-owned

of the Corporations Act 2001. MOODY'S
ion s 1o the creditworthiness of a debt obligation of the issuer, not on the equity

the T5Suer or any form of security that is available to retail investors. It would be reckless and
for retail investors to use MOODY'S credit ratings or publications when making an investment
doubt you should contact your financial or other professional adviser.

At terms for Japan only: Moody's Japan K K. ("MJKK") is a wholly-owned credit rating agency

ubsidiary of Moody's Group Japan G.K., which is wholly-owned by Moody’s Overseas Holdings Inc., a
olly-owned subsidiary of MCO. Moody's SF Japan K.K. ('MSFJ") is a wholly-owned credit rating agency

ubsidiary of MJKK. MSFJ is not a Nationally Recognized Statistical Rating Organization ('NRSRO").
Therefore, credit ratings assigned by MSF.J 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.

MIKK or MSF (as applicabl)neraby isclose tha most ssuers of deb securie (nluding cororal and
ipal bonds, debentures, notes and commercial paper) and preferred stock rated by MJKK or MSFJ (as
2brlcanie) have, pior fo acegnment ofany raiing. aqreed 1 pay to MUK or MSE (2 applicabi) for
appraisal and rating services rendered by il fees ranging from JPY200,000 to approximately
JPY350,000,000.

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