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About Moody’s Analytics Q

Moody's Corporation (NYSE: MCO)., ~oo:.<d revenue
of $4.4 billion in 2018, employs a, “roy \nately 13,700
people worldwide and me. ™ ains 3 pesence in 42

countries.

Mooby’s

INVESTORS SERVICE "

Founded in 1900, Moody's Inves. s
Service is a leading provider , . “=a,
ratings, research, and iskic alysi.

Mooby’s
ANALYTICS

Moody’s Analytics has grown to be a $1.7
billion company since forming in 2008
growing both organically and by
acquisition.
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CreditEdge adds more industry awar

S

v' Best Cr%‘ Provider of the Year
|

MOODY'S AiEEYTICS

<
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v Bes olesale Credit Modelling Software of the Year
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CreditEdge: Leverage the industry’s most ac te
PD model through cutting-edge analytic‘s

>

50 1989 - 60,000+
L

Years of default data When the first EDF me W EDF measure for publicly traded
calcuial firms
*

_ 00 76,000
Data fields :%’au!rs in our global data base Active CUSIPs in our database

MOODY'S CreditEdge Training
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What is an EDF? \

% -0.01%

» EDF = Expected Default Frequency - Moody’s Analyg me for probability of default
measure

*

» Forward looking measure of default risk, with Il T re up to 10 years, calculated daily

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

We would expect 5

b G members of the group

borr. vers with

to default in the

- ) 4 Y
oy b _Jof5% next 1 year
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The CreditEdge public firm EDF model predi fault

with accuracy and high degree of advange ng
Average EDF for high-yield firms vs. Median F fox'-\merican firms
Moody'’s high-yield default rate that defa¥iged een 2008-2010
16% 35 ‘\
12% &K
8% \J"\ S
4% \. xh
J\«\M Wi
0% 21 -18 15 -12 -9 6 -3 Timeof
Marg0  Jan95  Nov99  Sep04  Julod g Mayl4 2119 — .
—Average EDF US Speculative It Rate
» CreditEdge accurately an@tim @ cted the » The EDFs of the North American credit crisis
level of high-yield default r: casualties increased many months before default

CreditEdge Training 9
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The value of the public-firm EDF modgfN\g ¥ractice

~ Thomas Cook

» Absolute default
probabilities rather than
relative rankings

»  Provides daily updates and
aggregate market view

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

0%

Nov 2018 Jan 2019 Mar 2019 Jul 2019 Sep 2019

;i OOK GROUP PLC [1-r EDF IR (Spot)]

homas Cook’s rising }

MOODY'S A YTICS CreditEdge Training 10




Creditedge

FORD MOTOR CO

*

»  Dgi XF-Implied Rating for
@\ ic entities

» F structure 1-10 years

What differentiates CreditEdge? Q

enchmarking for peers, industry
roups & regions

Early Warning Toolkit with EDF Trigger
Downgrade risk metric

Scenario analysis

CDS coverage for 1,800+ entities

Satellite models, i.e. Stressed EDF

RiskTech
@ %5
Top Five

CreditEdge Training 1
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The public firm EDF model and large default
database differentiate CreditEdge among @ titors

» Black-Scholes-Merton: structural mo & causal
interpretation

»  This approach allows whaiq i d counterfactuals: risk
can be updated based opusi tions, unlike reduced form
models \

N » 11,700+ defaults N&(Q 1973

Dabee »  Daily EDM t%ack 0 1980
» ine learning research to expand database of default
a
QOOM public firms (38k actively traded)
Q m structure 1 to 10 years; up to 30 years for rating to EDF

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

Model

Coverage

» Launched in 1989 — 30 years market acceptance

CreditEdge Training 13
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Percent of Defaults Excluded

We conduct annual validation of the pyONirm EDF
model to ensure optimal performan

‘Q
December 2005--January 2019 b&\ January 2013--January 2019
8 e @ 8 L p———— e
4 3 3 -
2 g g 2
- 4
. & p & p
8 i 2 o s 24 L
3 .0 3
8 . ie &
] 3 . i R
, o 1 § ,
g 4 . Batiny AR-AE E Rating AR 83.4 i = L . Rating AR-87
i Defaults: 179 L Defaults: 90 = | .- Defaults: 92
] Firms: 17 |4 Firms: 1208 O 1 Firms: 1314
T T T T T T T T T T T T
2 L 1] 20 40 60 80 100 o 20 40 60 80 100
Percent of S Percent of Sample Percent of Sampie
MOODY'S A YTICS CreditEdge Training 14
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Three key drivers of the public firm EDF mo

Cash Generative Power

Market assessment of the present value of future cash flows‘ | %‘ e
Market

K Leverage
6 (Financial

Liabilities Due *

pf assets

Risk)

Liabilities due in the event of stress

Business Risk

P VN
The variability of the

MOODY'S AQIAL CreditEdge Training 15
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*

When does a firm default? 5&\

FORBE S ENERGY SERVICES LTD

» 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
due (default point) is called
market leverage

Jul 2014 Jan 2015

= 1-YrEDF — Ma,
= Default Point (EDF) (M O

Jul 2015 Jan 2016 Jul 2016 Jan 2017
Value of Assets (EDF) (M USD)

ht default has a cause:
alls below its liabilities due, default will occur

CreditEdge Training 16




Putting together the public firm EDF model

Balance Sheet Equity Price 7

Market Value Asset Default _> )
of Assets Volatility Point N &

The model uses a firf¥: bheet and

equity price data \\

A firm Qe rkeRa™® of assets and asset

volaﬁ' are ated from equity price data
SgfaW point is calculated from its

DD-to-EDF mapping based on global data set

Separate DD-to-EDF mapping for corporates
and financials

EDFs for horizons greater than 1 year
EDFs can be mapped to implied ratings

CreditEdge Training 17
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EDF Relative

EDF Drivers

Contribution tool on
the Company pa
understand what

*

CreditEdge tools help explain change Xén EDF
from both a quantitative and qualitiv&spndpoint

&

Enhanced News on
the Company page to
access information on
the events that
triggered the EDF
change

CreditEdge Training 18
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Additional CreditEdge models are derived fr@e

public firm EDF model .
O
Qa EDF

EDF-Implied Rating . e
Through-the-Cycle EDF m Scenarios
Economic & Regulatory Capital \ Stress Testing

$

Fair Value Spread

CDS-Implied EDF e R

Fair-Value CDS Sprgads
Credit Default iis

Asset Management &
Bond Pricing

CreditEdge Training 19
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Early Warning Toolkit: Empirically Tested Si S
Providing Insight into Early Credit DeteIio '

("Term Structure

High Risk Firms
Have Inverted

B Dernn EF e S .
Term Structures - BFST Pobly o T dd) g e ovenEF

/ \ 21 ik 2 Ao S0 Fecre
EDF Level ) " Relative EDF
How to Choose Level
the Right Trigger Point-in-Time
Level Q Rank

‘ ‘Qb s ) Illl va"“”IIII““‘"”"”"“““‘
! -

: oy 05 1248% Ko mproing No ‘Alove SO0 Perceriiie:
(" EDF Relativ
EDF Change Chapge Iy I P 3 o B Elosth
EDFs Exhibit
Momentum
The EDF Ea rning Toolkit is an easy to use and powerful

dditioh to the portfolio monitoring process

CreditEdge Training

Relatve 1-YrEDF
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A Large Bank uses CreditEdge as its ry
Portfolio Monitoring Solution

Risk Portfolio Management Group; primary
T . . . . . BF dr i ality Monitori
responsibility is to monitor their commercial portfolio, — “"‘m"’h -
o
i i i i i Pointinti M PITITC iy
also respon5|blg for worklng on their risk adjusted T Lol Y s
returns and capital calculations e o 1y e 1,0 v
o | TR |
0155 019% 4
’ s | oes 3
. Nochanze S 005% 0% 4
Two Primary Uses of EDF Data: Nodharze o | o | 2
) . . ) b Kocharze 0815 151% 20
Feeds internal model for economic capital calculations Nodharze o 3 “
Serves as primary Early Warning system Nadharze | 0s 1
Nocharge 003% 005% 1
Nochanze ) 006 2
Nocharge 0% 0% 13
Improvement 3% 025% 3
When the Early Warning system show. Nodharze [
. n Nochanze s 0285 11
warning signs, they do a de; Kocharze % | 04R »
need to reduce their expos@e, ws | |
i _waae 3% 038% 15
pOSlthn 037% s 4
Nochanze 0155 032% 18
Nochange 034% ous 9
Nochanze. 001 Liviy 1
. . B 310% 313% 7
Customization tg sses: Nodue o |
TTC EDFRating @ EDF drivers added to their Early Warning Nodurge oo [ 5
Nochanze 3% 025 10
process
Nocharge 1% 001% 0
Al indu! analysis reports
SEl g untry and industry as well as names in their
portfoli calculations
MOODY'S A YTICS CreditEdge Training 22
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A Bank uses Implied Ratings to Monitor
Deterioration Migration

3 Month EDF

1 Year EDF

Moody's Senior Unsecured Rating | Bond Imp Gap Movt _Bi Weekly Bond 1 Month Bond 3 Month Bond 1YearBond | EqtyimplGapMov Bi Weekly EDF
Baa2

NN NN AN

ssus

Credit Risk Management Dept; Credit Relati8
sensitivities and send bi-weekly status reports T8

J@nagement team monitor names in portfolios to spot
agfier Portfolio Management team

Primary Use of EDF Data:

EDF IR serves as part of their se

This report leans on the B
focus on the movements ovel
any 2 notch movem: , the P

R’s; it monitors the IR Gap migration over multiple time frames with a
three months. They send this report around to alert portfolio managers of
en decides if any action needs to be taken.

CreditEdge Training 23
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*

A Real Estate Manager uses EDF to \e
Custom Implied Rating

Credit Department; monitor portfolio of tenants of real Current IR | ¥ | Stariing IR | ¥ | MIS Rafing |~

X . . Caal Caal Caal
estate properties they own. See how viable they will be :? :? =
over the next 5 years as they sign 5 year agreements 802 Ba?
Al Al Aal
A2 A2
Two Primary Uses of EDF Data: * c:?s i? Bm .
aa
Monitor trends of rolling 30 day 5 year EDF & Implied Rating; CaaZ CaaZ
Custom Implied rating calculated off of rolling 30 day aveg#fe Ssed Al Al Aa2
in their internal rating system Bal Ba2 Baal
Ba2 Ba2
C C
When their internal rating falls below rtain level they Caa2 Caad
. ; N - Ba3 Ba3 Bal
deep dive on the name decide to tionship with B2 a2
2 2
tenant or get collateral. Caal Caal
A2 A2
Ba2 Ba2 Ba3
o . A2 A2
Customization to th: rocesses:
Baal Baal
Helped them build ag goati adsheet to calculate custom implied Bl Bl
rating scale and haff€ it feSQaheirMernal rating system. 5 5
a2 a2
A2 A2
Ca Ca
MOODY'S A YTICS CreditEdge Training 24
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A Corporate uses Triggers to Build their Wat

Counterparty Credit Risk Group; set limits for
each name within the portfolios and monitor
them daily to make sure none of the names
have crossed their threshold.

Two Primary Uses of EDF Data:

Have adopted our methodology as a primary element of their
Early Warning tool

EDF Trigger is used to help set their internal thresholds

When EDF of any name is above their triggg
5 days in a row it is automatically added to
watchlist for deep dive review. If it is deemed 18
risky they reduce their exposure.

Bal 0.08% 15.64% 867% No
Customization to their Pi fat 07 7254 2 o
Baa3 0.07% 6.30% 867% No
Worked with them to help infuse tl er: ir internal
threshold calculation process

CreditEdge Training 25
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CreditEdge contains over 265,000 bond iss
denominated in 51 currencies . O

AAPL 3.0000 02/09/2024 USD === st (014 \

_— W - »  Covi e cNjinues to grow globally

102.84 5.01 2.34% -1.09% Aat 35bp 46bp 1.33 ') floating rate, discount zero
- i \ able rate coupon bonds

B g = \ & nd EDF tied to duration

LGD to calculate expected losses

\I )
B Region Eond

€ Active Total
S VoA T O B 4 | [P o Ol ois - O RS PACIIC 505 | 1002
o ’ . - o ’ EUROPE MIDDLE EAST AND AFRICA 14818 | 65732

n a
FUY \A NORTH AMERICA 30790 | 110904
L \ e LATIN AMERICA Ti84 3757
Total 71420 265035

CreditEdge Training
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CreditEdge proprietary Fair Value Spr. nd

underpriced bonds 0\
[ Faith:::lces?pread } % (EDF X’LG%%+/- issuer size factor

justed Spread (OAS) / FVS

Alpha Factor
(AF)

CreditEdge MS?EYS

2 MY CREDITEDGE

EPOFRepot | | & | %

AAPL 3.0000 02/09/2024

ERAPPLE INC 0378330 150378330639

Overview  Whatdf

: 04% -1.09% Aat 35bp 46bp 1.33 C A possible
c 2.2 of Jul 12,2 o of ul 12,2 of Jul 12 opportunity
. to explore

Yield to Maturty Change Moodys SRARating [  FVS(FVDM) | OASTreasuy (OM)  Alpha Faclor

CreditEdge Training

Alpha Factor measures help asset mgnpgers select

28
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German asset manager using CreditEdge fo dit
risk control and to inform factor-based igv nt
strategies

Deteriorati -Yr EDI 1-Yr EDF Abe 1-Yr EDF Te Structy .
;mggi.:?liltl;“ Trigger (%) Trgg ger LevZ\I{E Ch;nge Erl':ver:\‘;num Relative 1-Yr EDF
28.08% 9.08%
2801% 874%
17.23% 0.99%
10.48% 5.34%
1351% 1.43% iorati ‘DMl OAS Trzasury (DM) v [~ -4
sepd,208 | To | sepd, 20
14.21% 10.22% No
Use FVS and
Assess the Deterioration Alpllvclt_FactoIr for
Probability metric to comply (ELERE VLD
with issuer ratings mandate

MWd analysis

Nos2018  1an2019  Mar2019  May2019  Jul2013  Sep209

— Fair Value Spread (Fair Value Discount Margin)  — OAS Treasury (DM)
Difference OAS Treasury (DM) - FVS (FVDM)

CreditEdge Training 29
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U.S. hedge fund using CreditEdge to rt
systematic credit trading strategies

Creditedge

ABC Bond Portfolio =

ing trading models
and build new ones

12.77% 301bp \ 239bp 62bp  5.45% %
VeloNaaty | OASTemmyOW | OMSOWTE | RSEVOW  oKS-AS Ty

VS (FVDM) vs 04 Treasury (M) = 8 & 3| | YT Matrtyve

Analyze issuer EDF,
asset volatility and
distance to default as
signals of credit risk

oai0% 0%

ovion Jnzos warzore ay 20 iz sep 2008
—wEDE — warkat isversge (EDF)  — Asset volaiity (£DF)
MOODY'S A YTICS CreditEdge Training 30
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1st EDF-based ETF: Ossiam Solactive Mood
Analytics |G EUR Select Credit ETF (Tigk 0OQC)

0’\.\
°— - Solactive Eure IG Corporate Index ex Non-Core Countries.
| itEdge EDF and FVS
——

ct as filters to uncover
LQuIDITY i
°’" FILTER corporate bonds with
QUALITY

low default risk
FILTER

Fair value spread vs options, “tedspre’ 4
2 7 Z EUROPEAN

ETF 7

L'AGEFI

Innovation Award - Bond Markets

7 V.

CreditEdge Training 31
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CreditEdge is a platform suite that comprise
delivery methods to satisfy any user ne‘ed

N

-
-
-
-

r

CreditEdge Training 33

Crese portoio

erformance, with the
aWlity to drill down into
ach constituent

4.58% -0.03% Caa2 Baa3 0.31%

Company and
bond overview
pages offer a
customizable
snapshot of
relevant

\_information

CreditEdge Training 34
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in credit risks

Portfolio Analytics

nnnnnnnnnnnnnnn

Portfolio analytics provide early warning of c@es

0\‘ >

“movers” by EDF or
Ipha Factor, and receive
customizable alerts when
credit risks change for

entities, bonds and
portfolios

Run entity, bond and
portfolio PDF reports

CreditEdge Training 35
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Compare peers, groups and portfolio

NETFLIX INC

%

D rsus the EDF trigger

*

g the
peer analysis tool for additional insi%&
o Xy oainst

el of its industry group

CreditEdge Training 36
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The What-If Calculator on the website and vigsQP|
supports scenario analysis

Drivers & Market Data y \O
Asset Vlaity <

Current Override

ock an entity,
bond, portfolio or
group and view the
forecasted term
structure

Calculators available
for EDF, FVCDS and
CDS-I-EDF modg8

CreditEdge Training 37
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fundamental process

*
Industry data and entity news complen%d

US ELECTRONIC EQUIPMENT GROUP
= zoem United sstes

Uncover relevant news
by categories that
could affect a firm’s
credit quality

EDF Distributions

CreditEdge Training 38
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Powerful screening and benchmarking at co Y,
group and bond level to find investment,o nities

Screener

Entity Group Bond

Portfoio X Axis ¥ i Bubble Size: [

Market Leverage (EDF) v | | AssetVolatiity (EDF)  v| NetSales & @
Industry

‘ w ® ® °®
AUTOMOTIVE x g . [ ] ® ° e B. .

Analyze
performance of
the sector
average and

Region/Country outliers

UNITED STATES & CANADA %

JAPAN x s %\ﬁ B . ¢ 1{ - o® X ®
WESTERN EUROPE x o 7 A o
0 A -

1-Yr EDF As of Date
20190813 x

B Q0 % %« 7w % % % [ Screenand

L Market Leverage (EDF) (%) benchmark the

Rl S IR RS 19 46.6003% 0004 USD o0 () 260440160 UsD CreditEdge
208/ 208 Results EDF Net Sales universe by 50+

criteria to build
portfolios

CreditEdge Training 39
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Best-in-Class charting and reporting ICS

Report Builder

Enity  Group  Bond

Selected Entifies. PD Name EDFDate  1-Yr EDF (%) o1
@ roronoToRCO 10227 | VOLKSWAGEN AG 2180003 01028
11.0000

Create a report for entities,
bonds and groups
(aggregate data)

=x
[TOVOTAMOTORCOR... % G13317 | TOYOTAMOTOR CORPORATION 20100003 005
@ uvERCHENOTOR .. 8 %
13284 | NISSAN NOTORCOLTD 2018 0.0 2010003
(@ vouswacen ac =x
10010 BAYERISGHE MOTOREN WERIKE AKTIENGESELLEGHAFarz 00 02 QTS 20150203
@nssanuoToRcoLTD = %
285374 | FORDMOTOR GO 75000 20160803
>

15 8 praview ofhe report. Cick Dowrioad o export he complela

Chart Builder o o s
O - == =

@ TOOTANOTORCORFD.. 8 %

Selected Series

@svrcosieor x

CreditEdge Training 40
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Easily create a Custom Entity by inputting t
and financial data to produce an EDF v‘al

Create Financial State \

« EDF Drivers

EDF Drivers Y

1-Yr EDF \ 0.01%
Asset Volatity — \ 50th 75th 29.00%

Use to conduct in- L St = e
depth pro forma €
and M&A analyses

73rd Percentile | 29.00%

Market Value of Assets™ 136,030.30

Default Point* 90,853 50

All amounts are in m

Prevousé m

CreditEdge Training 4
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Visit the CreditEdge Help Center for t
research/validation documents, cas@ fes and

tutorial videos Q

ﬁample of CreditEdge Applied\

Research:

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

-
Résoarth

* Preparing for a Turn in the
Chinese Credit Cycle

= Converting Agency Ratings to
Point-in-Time PD Term
Structure

Deterioration Probability: How to Assess the Risk of Downggii8

es
D¥@oration
Probabilfy is a quantitative and transparent model that leve} DF et

LEARN MORE

* EDF Measures as An Overlay
to Credit Ratings

\-Deaﬁng with Fallen Angel Risk/

MOODY'S A YTICS CreditEdge Training 42
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*
We are working on several enhancem% ing

soon to CreditEdge 0
a

Further capabilities of the News fez “i*r. by 1 tegrating Artificial
Intelligence to display mo ~ ro>ust news

A new Ar ..., tic - Hub with powerful screening, charting and reporting
functionalities

MOODY'S ANX CreditEdge Training 44
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*
Upcoming CreditEdge Webinars 5&\

Beyond - Tools to Prepare
for the Next Recession j

December 3 at 10AM ET

ESG & Credit Risk Ideas for
Fixed Income Investors

@er at www.moodysanalytics.com/events

MOODY'S A YTICS CreditEdge Training 46
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ANALYTICS

Thank You!

Questions?
CreditEdge Product Team
Feedback.CreditEdge@r .. >y ~.com
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Client Services
Americas: +1.212.553.1653
clientservices@moodys.com

EMEA: +44.20.7772.5454
clientservices.emea@moodys.com

APAC: +852.3551.3077
clientservices.asia@moodys.com

Japan: +81.3.5408.4100
clientservices.japan@moodys.com
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