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Moody's (NYSE:MCO) is a global integrated risk assessment firm that empowers organizations to
make better decisions. Its data, analytical solutions and insights help decision-makers identify
opportunities and manage the risks of doing business with others. We believe that greater
transparency, more informed decisions, and fair access to information open the door to shared
progress. With over 11,400 employees in more than 40 countries, Moody's combines an international
presence with local expertise and more than a century of experience in financial markets. Learn more
at moodys.com/about.

Moody's Corporation is comprised of two separate companies: Moody's Investors Service (MIS)
and Moody's Analytics (MA).

Moody's Investors Service (MIS) provides investors with a comprehensive view of global debt markets
through credit ratings and research. Moody's Analytics (MA) provides data, analytics, and insights to
equip leaders of financial, non-financial, and government organizations with effective tools to

understand a range of risks.
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Goals for This Session

Review the gaps in credit models revealed by the COVID-
19 Pandemic

Outline a cohesive credit risk framework that assesses
il emerging threats, such as cyber risk and supply-chain
disruptions

[=]0 Review qualitative methods used in fundamental analysis
that overcome data challenges inherent in emerging risks

Use alternative data to describe the varying impact of

(D
@ e . L ey e P e,
AK_// emerging risks across credit segments S U_EVERGREEN ASNW

Live Q&A
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Articulating the Impact of Emerging Risks on Credit
An inherent challenge

Fundame.ntal Quantitative
Analysis Credit Models

Based on analyst's expertise Based on statistical analysis

Automated and applicable to large portfolios

Considers nuanced aspects of each

counterparty, along with terms and conditions Useful as early warning indicator

Useful in agency and internal ratings Useful with level setting across segments

Naturally incorporate emerging risks through Needed for regulatory reporting/accounting

qualitative overlay

Limitations:

Limitations: - Generic by their nature

- Difficult to update for portfolios with varying
characteristics

- Challenged when environment deviates
from historical patterns (emerging risks)

- Difficult to level set across segments
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Challenges with Quantifying Emerging Risks

Traditional Expected Credit Loss Models Used in Stress Testing/Impairment

» Economic scenarios are based on models calibrated to experience with broad-brush variables such as unemployment
or GDP, and in of themselves cannot differentiate across credit segments or describe emerging risks

» Credit data often segmented coarsely, not allowing for variation in sensitivity to emerging risks

Lessons from COVID-19

» An overlay anchored to traditional models can account for COVID’s unique cross-sectional impact
» That style of overlay can be applied to other emerging risks

Quantifying the cross-sectional impact of emerging risks requires an assessment of:

Segment Granularity Alternative Data
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The Pandemic’s Cross-Industry Impact
Empirical patterns lead to new thinking about granularity & data
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FAST FOOD RESTAURANTS and
are often combined in a single
broader sector.

To model the Pandemic properly, they must be
separated
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FAST FOOD RESTAURANTS and
are often combined in a single
broader sector.

To model the Pandemic properly, they must be
separated

While in the beginning, the AUTOMOTIVE and
AIRLINES experienced a similar shock,

AIRLINES suffered longer thanks to continued social
distancing and travel restrictions.

AUTOMOTIVE segment recovered much faster, thanks
to improving consumer sentiment.

Naturally, the Pandemic did not have a substantially
adverse impact on PHARMACEUTICALS

Cross-Sectional Impact Is Unique to
The Pandemic




Use of Alternative Data to Describe the Pandemic
Cross-Industry and —Country patterns do not follow traditional models

Average of Travel Industries

DINE-IN REST., AIRLINES, HOTELS AUTOMOTIVE Industry Segment
Mean EDF Mean EDF
The average levels /\ Unlike in the previous recessions, The average levels
are aligned. industry patterns across countries

are comparable

——Canada UK USA Germany France =—Japan
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Use of Alternative Data
Traditional models cannot capture cross-sectional patterns

Average of Travel Industries

DINE-IN REST., AIRLINES, HOTELS AUTOMOTIVE Industry Segment
Mean EDF Mean EDF
The average levels /\ Unlike previous recessions, industry The average levels
are aligned. patterns across countries are are aligned.

comparable through the pandemic

A g
——Canada UK USA Germany France =—Japan
: . . . Google Mobility Index - Retail & Recreation

How to differentiate dynamics across industry segments? 20 Feb 2020 ° ! Apr 2021

. L : 0 W
Calibrate sensitivities of industry segments to measures of 20
« Social distancing & the reaction of the population to the gg

Pandemic... MOBILITY INDEX > 50

; : -100

« Consumer Sentiment...Proxied by EQUITY INDEX — Canada UK USA Germany France ——1lapan
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Analytics: Cross-Sectional Overlay

Incorporating observed patterns into credit risk modeling

L aunch-off Date ’ Quarter I Quarter I Quarter I >
M /\/K_;;»—; Macroeconomic Scenario
: Unemployment Rate, Equity Market, Oil Price,
\E House Prices, Credit Spread Index

Baseline Anchoring —
Macroeconomic shocks to be anchored to a Baseline

Scenario

Initial credit quality ‘
Rating or PD :

Traditional credit risk model —

Google Mobility Index for a country Overall impact of the macroeconomic shock on credit risk

— state o_f the pan_demic and the Cross-Sectional COVID-19 Overlay —
sociological reaction Varying impact on countries & granular industry segments
Economic recovery —

V Are the vaccines effective? When will infections abate?

Event: Pandemic PD Projection Under a 96t AIRLINES
Calibrated segment—level Percentile Downturn Scenario \ PHARMACEUTICALS
parameters using the 2020 data — _Spread of vaccine-resistant /- SEMICONDUCTORS

- Sensitivity to mobility variants — AUTOMOTIVE

- Sensitivity to consumer Riske within Credi Models: Lessons flom Seaogeal > & > & & & P DINE-IN RESTAURANTS
sentiment .'3222?,"82 0 COVID-19" Moody's Anlyties Research &0 > $o@’ &0 > éo\‘% @""0 = LEISURE & RECREATION
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Cross-Sectional Overlays for Past Crises
This style of analysis can be applied well beyond the Pandemic

AIRLINES = COMPUTER SOFTWARE
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Drivers of cross-
sectional variation —Nasdaq Dow Jones

N

COMPUTER SOFTWARE
experienced an adverse initial shock,
in line with the fall in Nasdag.

Credit risk of AIRLINES increased
later and recovered faster, in line with
Dow Jones Index.

—House Price Index

Drivers of cross-
sectional variation

REAL ESTATE increased in credit risk Dow Jones
that remained elevated for a prolonged /
period, in line with continued low level of /\/
House Price Index
T

Segments, such as COMPUTER
SOFTWARE experienced an increase
and then a quicker recovery, in line with > > > » > > > »
Dow Jonesqlndex. ’ 00/\0 00/\0 QQ’O 0%0 000’0 00’0 0\90 0\90

v % v v % v v %

MoobDy’s



Lessons from Previous Crises
Overcoming challenges with modeling emerging risks

Traditional Quantitative Emerging Risks Framework Fundamental
Quantitative Credit Credit Risk Data Analysis
|\/|0 d e| S Higher frequency, name-level data captures cross-sectional patterns by Emerging risks, by their very
allowing for empirical analysis with segment granularity descriptive of the nature, are new threats, for
Models used for loss projections emerging risk which sufficient historical data
’ does NOT exist

IFRS9/CECL, stress testing. Alternative Data
Based on longer time series of data, at Mobility Indexes In many cases, a qualitative
lower frequencies, such as quarterl3; Consumer Sentiment assessment can be applied

’ ' Supply chain consistently across asset classes

and is an indispensable part of

Broad-brush economic variables, unable Vulnerability to cyber events : _
risk analysis

to differentiate industry impact. Geo-location of climate hazards

The Global Risks i
Report 2021 Emerging Threats

Cyber Events Supply-Chain Disruption Trade Disputes Infectious Diseases Natural Disasters
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Fundamental Analysis:

)
MooDYs Understand Emerging
INVESTORS SERVICE
Threats



Upgrades overtaking downgrades; speculative grade default rate to fall

® Rising stars @ Fallen angels —e—Upgrades  —e— Downgrades  -e-Represent default rate
Building heights represent the global speculative grade default rate on a trailing twelve months basis

350 7%

300 6%

250 5%
200 4%
150 3%
100

2%

50 1%

I MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC I AN FEB MAR DEC
2020 2021 FORECAST

COVID-19 downgrades
pick up as the virus
i spreads around the world
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Some highly exposed sectors still under pressure

sector % Megative Outlook OR REW IEW
- | _— (o) ,
Hotel, Gaming & Leisure L 22 = 68)
% Transportation: Consumer e ) |
N
Altomotive —y |
N
@ Consumer goods MNon-durable (28)
Aerospace & Defense L (37) .
@ :ov €)

Clobal - all Sectars .

Represents the oeroentzde af Ssoers wilhin ez sedtor with & nedative ook ar ander rewew for douenrade & S0z b 2021
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Four Components to MIS Integration of ESG

New ESG scores will assist in transparently and systematically
demonstrating the impact of ESG on credit ratings

v ‘ ‘g .

. | .. Credit Ratings & Research ESG Classification |—=_v
. . . . i ) -—

lulll How is ESG integrated into credit Whatis ESG?

ratings? Our classification reports

: . . ribe h fine an

ESG factors taken into consideration for fe=c Ict:)aeteg(\;\:i\;veeg esl aen?i (C;i

all credit ratings. Greater transparency in sonsidelaicn aré b

PRs, as well as Credit opinions. Credit 0 credit quality, New

Umpact SLOlEsElohis an outbut gt ihe environmental classification

rating process that indicates the extent, if i sharpens focus on physical

any, to which ESG factors impact the o ‘ o ke

rating of an issuer or transaction. Tools '
Heat Maps @i

Is ESG material to credit
quality?

Heat maps provide relative
ranking of various sectors along

the E and S classification of
risks.

[:]E ¢¢ ESG Scores

How is a specific issuer exposed to
ESG risks/benefits?

Issuer Profile Scores (IPS) are issuer-specific
scores that assess an entity’s exposure to the
categories of risks in the ESG classification
from a credit perspective. IPSs, where
available, are inputs to credit ratings.
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Attacks on global energy infrastructure
....becoming more frequent and disruptive

October 2019 - March 2020 — |  April 2020 — February 2021 —
Aucloar facilty breaches 1T Newwork Transmission  Ransomware attack against  Eletrobras ransomware
network Operator breaches IT Energias de Portugal attack on IT system_s -Of
' P impacts global IT network. nuclear power subsidiary.
network.
—
Feb 2020 — April 2020 — June 2020 — May 2021 —
Ransomware attack on US Attack on Israeli water utility |ICS-capable SNAKE Colonial pipeline halts
natural gas compression seek to disrupt water supply ransomware attack operations after
facility. during COVID epidemic. launched against Enel ransomware attack on IT
disrupt corporate networks systems.
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Cyber Risk

Oil and gas companies less likely to have completed tabletop simulation exercises than corporate and banking peers, and

less likely to perform cyber assessment on third-party vendors

Percent of respondents by sector that have completed tabletop simulation
exercises since May 2020

Oil and Gas —

Aerospace

Real Estate
Chemicals
Gaming
Corporate Finance [
Retail

T™MT

Business Services
Transportation

Banking —

0% 20% 40% 60% 80% 100%

Moody's Investors Service, self-reported issuer survey results
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Percent of respondents by sector requiring cyber assessment of third-party
vendors

Oil and Gas
Chemicals
Aerospace

Transportation
Gaming

Real Estate

Retail

T™MT

Banking

Corporate Finance [

0% 20% 40% 60% 80% 100%



Cyber Risk

Oil and gas industry's cybersecurity investment approaching levels of more advanced banking sector
Cybersecurity spend as percentage of IT/OT budget

m2018 = 2019 m 2020
10%

9%
8%
7%
6%
5%
4%
3%
2%

1%

0%
Banking Corporate Aerospace Business Chemicals Gaming Oil and Gas Real Estate Retail T™MT Transportation
Finance Services

Source: Moody's Investors Service, self-reported issuer survey results
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Global cyber ris
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Electric Utilities — Global
Cybersecurity readiness depends on scale,
business model and generation ownership

To s2a how wall sloctric utilkks ars propared to defard thamealwes from cyberattade, wa
corductsd 2 survey of global slactric utiities snd power companies fram Manch through
Sapbermbar of this year. The results reflact kay difarances aooss what Is othersba a brpaly
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rct reprasant 3 definklvs sssessment of cybarsecurity readingss.
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o Graater financlal rasources ghva wery larga utilities an edps ower smaller
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I.I‘t:lﬂll. Ragulated utilties cparata aiticl infrastrudure axsets and ars oftan judged by
thedr rabiability i sddition ba thai profits. 45 2 resuk, regulators prowds st recoery
machanime dastgned to maimain well-roundad cybarseonrky pradics.

o Armong mikdstza and small utiltks, oyber Msurmnoa halps mitlgatewaaker
redllancy practicas of not-for- profit utlites. Mok-for-profit utilthes withtotal asssts
of lsss than £10 bilkien ara mors Uksly to hevs stard-alors cyber Inmurancs snd dartes
graabar covarsgs vaks from their policy than similarly sivsd, repulatad pears.

Cybarsacurity readiness Is stronger among vertcally Integrated utilities tan
transmission natworks. Vartically Imegratad utilities disply strongar cybersanurtty
readingss, with choser Inks between cyber managers and the corparats ecuthe beam,
amars diversa ard sophisticated arsercl of cyber dofanss practioss and mom pravalant
adaption of cybar Insurancs.

Usa of advanced cyber practicss ana moracommon at privately cwned than state-
ommead utilithes. But utiity typas raly on similar cybsar risk govemancs practioss and as
mmting 0 cybersacurity at about tha sama raba.

o Rating levals and regloral diffarencas are not major distinguishing factors.

Cybersenurty readinass doas ot differ signficantly by rating or region, but thers are
soma diffarences In tanme of cyber employes haadoounts and cytar rsusnca coverags.
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ssunr Surveys
Frpnt

Banks - Morth America
Cybersecurity strength rests on governance
and prevention

To assass Merth American barks' cybar sk preparadnass, we surssyad 29 banks Inthe
raglor?. The rasults shiew strong oybar sk practicas but with sorma difforsnces soom what
ks otherwha a largaly hermoganseous sedtor. Cyberattacks pose financial, mputational and
ragulatony risks for banks. Evidencs of weak govemanca, b risk prasantion or poor response
and recowvary raadinass woul b credt negative, with tha implications of a suocsasful attack
raflacting fts rartura, sesartty and durstlan. A1 nbsarvatiors in this report ars hased on our
survey razults e donot represent 3 dafinitive assasment of cybsmeorty rmadiess.

& Cybargovernanca Is typlcally mora robust ot lamgar kanks, Canadian banks and
U35 povernment-related Issuers [GRIs). Largs banks®and Canadian banks also rapert
grasbar uss of adwvarcad cybar pracdticss. Resourca allocation Is mora substarkial ot banks
whana the chiaf information security afficer (Z150)]) reports drecthytothe C-sute.

Mast bank cybarsacurtty maragers raport directly to tha C-sutts, which mises
awarengas and undarstanding of cyber risk. Mast barks report ot lsast ona board mambar
wkh oybar cradantials, but largs banks have mora board- leval epartba than mid-sies and
smiall banks. Canadin banks and US CRIs report to boards on oyber mom frequanthy than
L5 ragioral banks.

v Huad count and budget allos ated to cybersecurity continue to grow. Crowth
I haad count has coinced with matenal irmastrnant 1o help onsure that barks'

dipitaliction afforts are sacura Thars ks higher growth in full-tima cyber employoas and
«cybar budgsts at banks whare tha C130 reports directly te the C-sulte.

& Advancsd cybsrdafansa practices ara in wids uss Thass indude sophisticated
aerctsas ks red beamn testing, with formal procassas bo reamedisbs findings. Sophisticated
prackicas are mona common among, ange banks and Canadian banks.

Cybarrisk assessmants for acterral suppliars are alss widdy adoptad. Tra
necluds partodicroview and timaly ristfication of cybersecurtty Incdars, wilnarabilEies,
patchas ard mabwara affacting suppliars, highbyrelsvant in light of tha Sunburst attadk.

Cybarrisk transter k actarsha ard mitigates tirarcial barm. shou: 30% o
rispordents havs standalons cyber nsorance with sxtensive covarags, including business
ntamuption, kegal satthments, regulatony fings and ransom paymants.

v Coud adoption will grow. Cloud technologs, which can ba mora secwrs, b wad the
st by Canadian barks and srmall banks.
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Insurers, Insurance Brokers and Asset Managers — Global
Survey signals cybersecurity strength, with
some differences across sectors, regions

To assass Insurars’, irsurarcs beokers' ard assst managars’ cybor ritk praparsdnos, wa
yad 100 companies aoms North Americs and intermartionally, primartby In Ewropa®.
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Tha ragults Indicats cybarssourity strangth, as was tha cea for Morth American banks, but
with soma differences acnos sachors and regors. Cyberattacks pose financtal, raputational
and ragulat ory risks for Insuners, Insurance brokses and asset maragers. Evidoncs of waak
govarnancs, ko sk pravertlon or poor rasponss and recovary raadinass woul b credit
regathm, with the implicatiors of an attack depanding on its ratura, sevatty and duration,
Al phearvations i this report are based on cur survay results and do riot represart 2.
dafinithe assasamant of cybsrmourtty raadinas:.

‘Cyber govarnanca Is ganaral by stronger at largar Insurars, which report greater usa of
adwanoad cyber powarmanca practkas. Morth American Insurars akes raported higher usa of
adwanoad practices than did International insurers.

Smallar to medlum-sized asset maragers' oyber praparsdress has matured but lags

that of Insurars. Respondsnts raperted oy barsscurty povernancs, managamant and ovarall
cyber praparedrass that ks mora In line with smaller insurars.

Most cybarsecurity managers report directly tothe C-sulte, Incraasing companiss’
awarsnas and undarstanding of cyber ritk. Larger Insurers and higher-rated companies hawa
mars baard- kvdl sxpartise than smalker ardd lowsrrated companias.

Hiring and budgat allocated to cybarsscurityars growing. Crowth In haad courk Fas
«colrcided wikh material Investment In cybaneorky.

Advanosd cybser dafansa practicss are widsspraad. Thesa Inchids sophisticeted scarcisss
¥z rad team testing, and ara maost commen ameng langer companiss.

‘Cyber risk assessmants for ecteral supply dwain prowiders are nearty unl Ly
adopted, and Important ghvan the recant Sunbunt and Mioosoft sttacks. Morth Amarkcan
rewrers wars mora Uksby te raquira third parthes 1o camy cyber nsuranoa than ware
Wnbarrational Insurars.

‘Cybar risk transtar and cowaragals widaspraad and mitigatas finandal harm. Most
Morth American respendants have standalora cybar irsursnca, but & b ks pravalant cutsids

Horth Amaric

‘doud adoption will grow. Cleud techrolagy mn be mom seors then on pramba data
storage, and migration to tha doud will continua, raducing raltancs on ske Infrastructura,
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Cyber Events and Their Impact on Credit Risk

Select types of cyber events and sources of the resulting loss

Confidential Data Breach System Failure Malicious Activity Or Ransomware Theft of IP or Technology
A Single Company Event Large-Scale Event
Equifax 2017, Marriott 2018 SolarWinds 2020, WannaCry 2017, Net Petya 2016,
Disruption of the company’s core business Recovery costs Legal costs Damaged reputation
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Cyber Events and Their Impact on Credit Risk

Select types of cyber events and sources of the resulting loss

Confidential Data Breach System Failure Malicious Activity Or Ransomware Theft of IP or Technology
Large-Scale Event

A Single Company Event
SolarWinds 2020, WannaCry 2017, Net Petya 2016,

Equifax 2017, Marriott 2018

Disruption of the company’s core business Recovery costs Legal costs Damaged reputation

How can cyber events change the creditworthiness of affected companies?

https://www.moodys.com/research/Moodys-

b}
¢ |mpaCt EDFS MOODY S pIaces—SoIarWind_s—ratinqs—on-review—for—
) ] ] December 2020 downgrade-following-announcement--PR_437591
* Contribute to rating reviews IN\{ESTOR.S SERVICE . . .
Rating Action: Moody's places SolarWinds' ratings on review for downgrade

e Leadto corporate bankruptcies following announcement of cyberattack

June 2019: Medical testing giants Quest Diagnostics and LabCorp announced...that personal and medical information of about 19.4
Forbes e . ) : : : N s
R semrmorere million patients had been compromised due to a breach of American Medical Collection Agency (AMCA), their billing collections vendor.
ntps://www.ior eS.cqm Sites/taylorarmerding.
iy msecanresoier: - Retrieval-Masters Creditors Bureau Inc., which does business as AMCA, filed for Chapter 11 bankruptcy protection

third-party-insecurity/?sh=7ce624216111
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https://www.forbes.com/sites/taylorarmerding/2019/06/14/more-medical-mega-breaches-thanks-to-third-party-insecurity/?sh=7ce624216111
https://www.moodys.com/research/Moodys-places-SolarWinds-ratings-on-review-for-downgrade-following-announcement--PR_437591

When do Markets React to Cyber Events?

Using EDFs to quantify the real-time market reaction

— Equifax — SolarWinds — Marriott
EDF US Corporates EDF US Corporates EDF US Corporates
0.05% US Business Services Lo, US Computer Software 0.1% US Hotels
Cyber Event ° Cyber Event 0.1%
0.04% 0.033% 1.1% Cyber Event
0.03% @ CyberEvent 1.0% 0.1%
0.02% er 0.0% ﬂ’\‘h\
A 0.02% 0.5% Ay .
0.01% 0.49 0.0%
0.00% 0.0% 0.0%
4 S NS4 N D o> o> S S NS4 Si S S
O' {1, Qq, N D ,19 D {1/ Q’L 0’ c’,O/ *’L c’\z
QQ/ VQ (.)QJ VQK $O\X @’b* QQ/(J @fb C)QJ VQ ®) @fb QQ/
v v v v
What differentiates the magnitudes of impact?
Confidential data breach (retail Malicious activity: hackers used a Solarwinds Confidential data breach (retail
customers) in a company’s core software update, and its core business, to access customers) in a hotel chain
business the IT systems of hundreds of customers, ranging

from corporations to government agencies
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Quantitative Modeling of a Cyber Event Impact
Challenges: Data sparsity & heterogeneous nature of cyber events

) Type & nature of
Cyber Event Scenario the cyber event

Translate the cyber event into a
shock to a credit risk factor

Quantitative
Credit Model

Sensitivity of a company or of an

Cross-Sectional
Overlay

L. Probabilities of default for a credit
Projection )
portfolio under the cyber event

© IACPM MoobDyY’s

Data & Calibration

EDF / Asset Return Data

- Accounting Approach — Losses

Relative to Company Size

Other data: equity prices (used in
academic literature), CDS, Rating
Changes, Defaults

Alternative Data

Segment / company cata — past
incidents, surveys, fundamental
analysis

Qualitative Assessment



Alternative Data for Cyber Risk

Searching for measures of segments’ sensitivity to cyber events

Ponemon Survey (2017)

Verizon Dataset of Cyber Incidents
32,000 Incidents Over 2020, Global Dataset.

Industry

Segment

For challenges of cross-industry
comparisons, see the report

Accommodation
Administrative
Construction
Education
Entertainment
Finance
Healthcare
Information
Manufacturing
Mining+Utilities
Other Services
Professional
Public

Real Estate
Retail
Transportation

Number of Past Cyber Events

Crimeware
Ransomware

Internal
Errors

Web Application
Compromised
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Annualized Cost of Cyber Crime, Global
Sample, 254 organizations

Industry
Segment

For challenges of cross-industry
comparisons, see the report

Financial services
Utilities and energy
Aerospace and defense
Technology and software
Healthcare

Services
Industrial/manufacturing
Retail

Public sector
Transportation
Consumer products
Communications

Life science

Education

Hospitality

Cost per

firm-year
Million USD
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MIS — Cyber Risk Heatmap (2019)
Qualitative Assessment

Sector Vulnerability  Impact
Hospitals HIGH HIGH
Medical Devices HIGH MEDIUM
Banks HIGH HIGH
Basic Commodities Low LOW
Consumer Products mMeDIUM LOW
Lodging, Gaming HIGH MEDIUM
Manufacturing HIGH MEDIUM
Oil & Gas LOW MEDIUM

Constructing a segment-level score of sensitivity to cyber events
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Quantifying a Cyber Scenario

Cross-sectional impact of a large-scale attack on credit

[0)
5.0% Projected Annualized Cumulative PD -
459 —— Accommodation
Cyber - Construction

beer scenario calibrated to three 4.0% Event — Education
times WannaCry or Not Petya 359 Resiliency of companies Entertainment
ransomware attacks that recover from the _

3.0% = = Finance

cyber event

2.5% = =-Healthcare
* The segments with the most o — Information
) 2.0%
pronounced PD shocks include —— Manufacturing
HEALTHCARE and FINANCE 1.5% o o
— Mining+Utilities
« On the other hand, segments such 1.0% ,
as REAL ESTATE see little impact ——Professional
0.5% - = Real Estate
0.0% Retail
Launch-Off  Quarter 1 Quarter 2 Quarter 3 Quarter 4 ——Transportation
Date
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Quantifying Emerging Threats: Climate Hazards
Natural disasters and affected firms post-event excess asset returns

Storm Cyclone Drought*
1 1
— — — OT-TZ@—T"T"T"T"TZ& T
X 0+ X X
[ [ [
[ - e —
2 1 = 227
o o D
[} [} (72}
® -2 ® 21 @ 41
§<) §<) 2 *Agriculture, forestry,
e 8 o8| food&bev. only
-3 -3
-6+
O 2 4 6 8 10 12 0O 2 4 6 8 10 12 0O 2 4 6 8 10 12
Weeks post event Weeks post event Weeks post event
Agriculture, Forestry & Food and Beverage * . .
Construction . . .
Materials, Energy & Utilities . . .
Real estate - . .
. . Ozkanoglu, O., Milonas, K., Zhao, S.,
Services & Retail 1 - . i Brizhatyuk, D., “An Empirical
) _ Assessment of the Financial Impacts
All industries - . . . of Climate-related Hazard Events”
" " : . Moody’s Analytics Research Paper,
50 25 0.0 25 December 2020.
Excess return, 10 weeks post event
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Credit Assessments and Emerging Threats
By their nature require articulation using alternative data

Fundamental Alternative Quantitative Credit
Analysis Data Models

427 Issuer Proféile Scores

Panderﬁlc Credit MIS Survey _ -
Data &Analyt|cs ' V|S|bIeR|sk Vlgeo Eiris - Orbis, Grid
Cortera

@
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Credit Assessments and Emerging Threats
By their nature require articulation using alternative data

Fundamental Alternative Quantitative Credit
Analysis Data Models

427 Issuer Proféile Scores

Panderhlc Credit MIS Survey Orbis, Grid

Data & Analytlcs | VisibleRisk Vigeo Eiris
Cortera

@

“if you've seen one pandemic, you've seen ...
one pandemic.” Adam Kucharski
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Q&A
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