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Collaboration



Collaboration for better data
Moody’s Analytics and City University of London join forces

Moody’s Analytics and City, University of London (City) announce
a new initiative to build a database of loan-level commercial real estate (CRE)

information covering the UK and Europe.
By participating in the project, lenders and other market participants will be able to:

—

G:= \ Access aggregate industry data
Use robust analytics for benchmarking amid the disruption
:~"" brought by COVID-19

0
J\W Improve internal and external reporting
-
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Collaboration for better data
Benefits shared by all

(5(5

The Moody’s Analytics-City alliance offers the exciting prospect of granular data
pooling across the commercial real estate finance market, improving market
transparency, allowing for more robust data-driven analysis, and thus strengthening
informed’ credit flows. Both industry leaders and the Bank of England have
previously recognized the importance of loan-level data pooling — this market-led
initiative could be an important step towards achieving it. 9 g

Peter Cosmetatos,
CEO of the Commercial Real Estate Council Europe
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The Commercial Real Estate Lending Survey
Building a bridge between theory and practice

The UK Commercial Real Estate Lending Report is published by City university of London on the back of the the
Commercial Real Estate Lending Survey.

Commercial Real Estate (CRE) Lending Survey:

» Is a unique and comprehensive record of CRE lending, that collects the data directly from 80 banks, insurance
lenders and debt funds twice each year.

» The survey originated in 1997 and over the 20 years it has been established as an industry-standard source of
information.

» The survey’s results offer unrivalled depth and breadth of market and data coverage, and are regularly
referenced in the national financial press and trade publications.
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Moody’'s Analytics

Long standing expertise in credit risk and data consortia

» Long standing expertise in data. Moody’s Analytics have been partnering with the leading global financial institutions to
create excellent industry data consortiums since 1996.

» Award-winning technology and credit risk capabilities. Moody’s Analytics have won
numerous awards and earned industry recognition for its credit risk solutions and the
technology that powers them.

- 7 B
A Rankings Winner 2020 m hhﬂﬂf"! Anabytcs

A gest Credit Risk Solution FI NT ECH : TI{EL‘I’IHBl[)g‘y" Awards Lﬂfj Moody's Analytics
A r-.qrg;gi Analytics Best in Credit Rish - 2020 Winner of the year Credit Risk for

the Banking Book
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Benefits of joining the scheme

Understand what is happening across your real estate mortgage portfolio.
Regional benchmarks, property type analysis, ratio analysis, default rates, recovery rates. Stress
scenarios (EDF, recovery rates, yields).

See differences between market risk idiosyncratic risk in your portfolio.
Lender type specific default, EDF benchmarks (banks, insurance, investment managers).
Benchmarking with further key indicators: debt yield, concentration risks.

Compare your mortgage portfolio with other asset types.

Measures commercial mortgage performance in a manner that is consistent with fixed-income
standards, specifically, a total rate of return that incorporates marked-to-market prices and credit
impacts.

Improve your Internal & external reporting

Mark-to-market return calculation — impairment calculation. Probability of default and loss data for
each standard loan category based on historic loan loss collection. Credit loss calibration for internal
banking models.

Internal and external uses.
Portfolio management, Co-investors, Portfolio buyers, Consultants, Incentive compensation
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Portfolio Benchmark Example — by Property Type

Distribution of spread over LIBOR by
origination date for fixed-rate senior loans
to existing properties

US data

Source: Moody’s Analytics Data Alliance
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Portfolio Benchmark Example — by Term

Distribution of spread over LIBOR by
origination date for fixed-rate senior loans
to existing offices

US data

Source: Moody’s Analytics Data Alliance
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Advanced Loan Analysis:
COVID-19 impact on Probabilities of Default

Spring 2020 versus Autumn 2019 Forecasts

» Moody's Analytics analysed two hypothetical loans to examine the impact of COVID-19 on the latest forecasts:
— Loan I: LTV of 60% and DSCR of 1.7x
— Loan lI: LTV of 80% and DSCR of 1.2x

Assumptions:
— Initial loan: £50,000,000
— Fixed interest rate on office building financing: 1.5%

— Maturity: 5 years
— Amortisation: 25 years (300 months)
— Scenario: Mean Reverting
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Credit Risk Modeling — Framework
Input Data

User Input Market Data
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Office Market Analysis

Probabilities of Default
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Data Alliance Overview

Industry collaboration. Over 120 of the world’s leading global
financial institutions contribute to and use the Data Alliance

portal.
o°o°o

Vi

Data Alliance.

Comprehensive coverage. Data includes: Commercial &
Industrial; Commercial Real Estate, Project Finance, Asset
Finance and Agriculture.

A collaborative effort of leading financial
institutions and Moody’s Analytics to

provide high quality credit risk insights ®
for portfolio-level benchmarking and data

Highlights. Database contains:

augmentation. — |
0
D .
1
o
111M 361 68%

global C&I private firm US metropolitan statistical of all Project Finance loans
financial statements areas (MSA) covered by CRE originated since 1983
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Benefits of Pooling Data

14

Promote industry
models

Address regulatory reporting needs
by submitting data to calibrate,
validate, and develop models such
as RiskCalc™, LossCalc™,
CMM™  Receive regular model
performance evaluations.

Increase
Market
Transparency.

v

=

Gather insight

Expand data coverage and QQO

quality

Moody’s Analytics excels at collecting, d
matching, cleaning, and extracting
value from data; use this expertise to
improve data quality. Regulators
generally approve the use of external
pooled data to substitute for or
complement internal data.

Access insights into regions or markets where internal data is limited. Compare portfolio
characteristics and lending practices against peers and consortium benchmarks.

MOODY'S ANALYTICS
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Data Alliance Process

Collection Clean and Standardize Analyze
Collect data from all members through the Clean, standardize, and verify; utilize business Report key metrics and analytics on portfolio
Data Alliance Portal. rules and know-how to ensure the data quality. risk, data quality; compare against industry
Aggregate to produce comprehensive datasets. benchmarks.

START FINISH

Anonymize Score

Assign anonymous IDs to protect confidentiality and ensure

Score and validate through Moody’s Analytics leading industry
data security.

standard models to provide a unified benchmark.
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Data Requirements

[

®

Loan Data Property Data
Type, Amount, Term, Type, Location, Value,
Margin, Amortisation, Number of tenants,

etc Status, etc

MOODY'S ANALYTICS

Submission

Standard template
2 X yearly
Historic data welcome

CREEMEA 19



The Data Alliance Portal

https://dataalliance.moodysanalytics.com/

Centralized, Secured

h\:&mg\'?'m'llqﬁL|m{:E Home  DataSubmission  Delversbles  Contact (@ Gidap 1l ~

Provides one centralized location for all Data
Alliance activities providing a secure,
seamless membership experience

Default Rate = EDF EDF

Immediate Feedback o | |sgus e | | e

Data is validated against template and
business rules immediately after upload
providing information to take action on
before submission

Meaningful Insights

Interactive dashboards as well as significant
findings from the Data Alliance will be
accessible through the Portal
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Key Deliverables

Delivered to all members after each submission

S

Submitted data is subject to
a rigorous cleaning process
to standardize and
normalize it

Cleansed Data

=]

Data returned in a format

ready for modeling,

analysis, internal and

regulatory reporting
MOODY'S ANALYTICS

Portfolio Review Report

ol

A comprehensive analysis
of submitted data,
comparing portfolio
characteristics and lending
practices against
consortium benchmarks
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Data Quality Report

Review of submitted data
quality and benchmark to
quality standards of
consortium and
identification of data
anomalies and errors

CRE EMEA
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Join the Data Alliance

Contact us to discuss: Step 1 Step 2 Step 3
Moody's Analytics: Agreement in Sign Contracts Prepare Data
Principal
DataAlliance@moodys.com
, _ We work with each All participants are We work with each
Nicole Lux: institution to help them required to sign a Data institution to guide
Nicole.Lux@city.ac.uk understand the Alliance contract. We  them with data
i benefits and persuade can share this with collection, making this
others internally. interested parties. as easy as possible.
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© 2020 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/OR ITS CREDIT RATINGS AFFILIATES ARE MOODY’S CURRENT
OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND
MATERIALS, PRODUCTS, SERVICES AND INFORMATION PUBLISHED BY MOODY’S (COLLECTIVELY, “PUBLICATIONS”) MAY INCLUDE SUCH
CURRENT OPINIONS. MOODY’S INVESTORS SERVICE 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 OR
IMPAIRMENT. SEE MOODY’S RATING SYMBOLS AND DEFINITIONS PUBLICATION FOR INFORMATION ON THE TYPES OF CONTRACTUAL
FINANCIAL OBLIGATIONS ADDRESSED BY MOODY’S INVESTORS SERVICE CREDIT RATINGS. CREDIT RATINGS DO NOT ADDRESS ANY
OTHER RISK, INCLUDING BUT NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR PRICE VOLATILITY. CREDIT RATINGS, NON-
CREDIT ASSESSMENTS (“ASSESSMENTS”), AND OTHER 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. AND/OR ITS AFFILIATES. MOODY’S CREDIT RATINGS,
ASSESSMENTS, OTHER OPINIONS AND PUBLICATIONS DO NOT CONSTITUTE OR PROVIDE INVESTMENT OR FINANCIAL ADVICE, AND
MOODY’S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS AND PUBLICATIONS ARE NOT AND DO NOT PROVIDE RECOMMENDATIONS
TO PURCHASE, SELL, OR HOLD PARTICULAR SECURITIES. MOODY’S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS AND
PUBLICATIONS DO NOT COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR ANY PARTICULAR INVESTOR. MOODY’S ISSUES ITS
CREDIT RATINGS, ASSESSMENTS AND OTHER OPINIONS AND PUBLISHES ITS 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, ASSESSMENTS, OTHER OPINIONS, AND 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, ASSESSMENTS, OTHER
OPINIONS OR 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.

MOODY’S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS AND PUBLICATIONS ARE NOT INTENDED FOR USE BY ANY PERSON AS A
BENCHMARK AS THAT TERM IS DEFINED FOR REGULATORY PURPOSES AND MUST NOT BE USED IN ANY WAY THAT COULD RESULT IN THEM
BEING CONSIDERED A BENCHMARK.

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 its Publications.

To the extent permitted by law, MOODY’S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability to any
person or entity for any indirect, special, consequential, or incidental losses or damages whatsoever arising from or in connection with the information
contained herein or the use of or inability to use any such information, even if MOODY’S or any of its directors, officers, employees, agents, representatives,
licensors or suppliers is advised in advance of the possibility of such losses or damages, including but not limited to: (a) any loss of present or prospective
profits or (b) any loss or damage arising where the relevant financial instrument is not the subject of a particular credit rating assigned by MOODY'’S.
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To the extent permitted by law, MOODY'’S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability for any
direct or compensatory losses or damages caused to any person or entity, including but not limited to by any negligence (but excluding fraud, willful
misconduct or any other type of liability that, for the avoidance of doubt, by law cannot be excluded) on the part of, or any contingency within or beyond the
control of, MOODY’S or any of its directors, officers, employees, agents, representatives, licensors or suppliers, arising from or in connection with the
information contained herein or the use of or inability to use any such information.

NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMELINESS, COMPLETENESS, MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE OF ANY CREDIT RATING, ASSESSMENT, 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 (“MCQO”), 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 credit rating, agreed to pay to Moody’s Investors Service, Inc. for credit ratings opinions and services rendered by it fees
ranging from $1,000 to approximately $2,700,000. MCO and Moody'’s investors Service also maintain policies and procedures to address the independence
of Moody’s Investors Service credit ratings and credit rating processes. Information regarding certain affiliations that may exist between directors of MCO
and rated entities, and between entities who hold credit ratings from Moody’s Investors Service 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.

Additional terms for Japan only: Moody's Japan K.K. (‘MJKK”) is a wholly-owned credit rating agency subsidiary of Moody's Group Japan G.K., which is
wholly-owned by Moody’s Overseas Holdings Inc., a wholly-owned subsidiary of MCO. Moody’s SF Japan K.K. (“MSFJ”) is a wholly-owned credit rating
agency subsidiary of MJKK. MSFJ is not a Nationally Recognized Statistical Rating Organization (“NRSRO”). Therefore, credit ratings assigned by MSFJ
are Non-NRSRO Credit Ratings. Non-NRSRO Credit Ratings are assigned by an entity that is not a NRSRO and, consequently, the rated obligation will not
qualify for certain types of treatment under U.S. laws. MJKK and MSFJ are credit rating agencies registered with the Japan Financial Services Agency and
their registration numbers are FSA Commissioner (Ratings) No. 2 and 3 respectively.

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 MJKK or MSFJ (as applicable) have, prior to assignment of any credit rating, agreed to pay to MJKK or
MSFJ (as applicable) for credit ratings opinions and services rendered by it fees ranging from JPY 125,000 to approximately JPY250,000,000.

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