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Challenges in CRE Risk Management

Updated
Property
Information

Now?

e Data captured at
origination may not
be complete for
data analysis.

* Data management
is important for
historical and

Foresight into
Market
Fundamentals

e Sound forecast that
differentiates
between property
types and
submarkets is
important

Default history
and modeling
expertise

» Default history over
multiple credit
cycles and from
multiple sources is
important for sound
modeling and CRE
data history is not

Intuition vs
quantitative
validation

Several qualitative
factors can impact
the analysis and risk
measures and
integrating
guantitative models
with intuition can be

Assessing the
impact of macro
economy

All-In-One Case-Shiller Home Price Index

» Different cities and

neighborhoods react
differently to an
economic recession
or expansion

forward looking captured a challenge
analysis
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Moody’s Analytics

Modelling Approach for CRE
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Understanding why CRE credit events occur

Insufficient income (NOI) to make the mortgage payment A

 Rising vacancy and loss of rental income during recessions

» Deterioration of certain neighborhoods or properties even during
boom years

AN

Perceived inability to sell the property for the loan
~amount

+ « LTV comes into play during times of cash-flow distress or at
refinancing

-

Lack of reserves and additional outside resources
available to cover cash flow shortfalls

» Both ability and willingness to pay shortfalls decrease during
recessions

 Size of shortfall likely to matter: $1 million >> $1000
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Employing a modeling framework that reflects
business practices

=

? _

Starting with collateral Modeling default Empirical Evidence
* Forecasting cash flow behavior  Inability to reach
under various scenarios « Option A: Continue consensus triggers
payment out of credit events

* Property value influences
default decision mostly
during cash flow stress

pocket, expecting

- Borrowers are more
market recovery

likely to default in a

« Macro and local market . IOptlon B: Default on recession than in an
condition matters oan economic
expansion
>
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Collateral performance and credit risk go hand-in-hand

Economic
shocks
\ Collateral Credit Risk
Model Model
Property-level NOI and Value — Loan-level Characteristics
Systematic factorsj
Idiosyncratic factors PD and LGD Drivers
—DSCR
Local CRE Market Info — LTV
Volatility — Market Vacancy

Current condition — Market Price Index Change

Forward-looking views
Property Type, MSA/submarket

— Loan seasoning

— etc.
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Canadian CRE Market Followed Global Cycles, With
Some Variations

» Canadian CRE market experienced similar decline as the US in late 1980s through early
1990s, but its downturn in the late 2000s was limited
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Cycles Can Differ Across Property Types

» Different property types can have different cycles due to their unique natures
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Meaningful Difference Across Property Types and Location

» Office lagging in price appreciation, and Edmonton and Montreal saw price declines too.

CAPITAL GROWTH (%] INCOME RETURN (%)
All Property 1.9 [ 5.2 I
All Industrial 2.8 A _ 6.2 A I
All Residential 2.8 a | 4.5 v I
All Retail 2.7 A ] 4.8 v I
All Office 0.7 v - 5.6 A I
Winnipeg 46 A | 5.3 A I
Vancouver 3.9 4 SN 5.0 v I
Regina 3.9 4 S 5.9 4 I
Calgary 334 = 5.3 A I
Toronto 2.3 A ] 5.2 v I
Halifax 13" _ 5.4 A IS
Rest of Canada 08 vy - 5.3 o I
Edmonton 08 vy - 5.8 A I
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Source: IPD. Data reflective of 2014 annual performance.
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Market Performance
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Submarkets Can Make A Big Difference Too:
Another Aspect of Location

e TOronto Toronto - Downtown
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Never Underestimate the “Power” of Idiosyncratic Risk

» Individual properties can perform worse than the market average: idiosyncratic risks!

— In a generally healthy Toronto office market, some properties’ financial performance still got
distressed.

Property-level observations of normalized NOI for Toronto office properties

250

200

Y
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o

Normalized NOI

2006 2007 2008 2009 2010 201 2012 2013 2014
Year

Source: Trepp
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Regional Economic Data/Forecast Offers Essential Context
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Source: Moody’s Analytics Orillia Sorel-Tracy
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Risk Assessment Is About Future, Not Past

» Moody’s Forecasts Regional Economic Performance: An example of Toronto CMA

Unemployment Rate
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CRE Markets React to Macroeconomic Conditions in the
Supply Constraints of the Local Markets
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CMM™ (Commercial Mortgage Metrics)
capabilities at a glance

» Report risk measures at portfolio and loan level; also integrated with our spreading,
loan origination and stress testing solutions

» Supports back-testing by allowing historical analysis on a portfolio

» Supports regulatory review, by enabling you to generate risk measures under various
macroeconomic scenarios into CRE specific forecast and determine related losses on
your portfolio

» Provides flexible framework that is adjustable to your default experience

B0
I B

Save your CRE portfolio on the Combine your CRE portfolio and macro forecast and
Cloud and access from anywhere instantly see the impact on risk measures
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Default Drivers Can Be Identified and Quantified from
Empirical Data

» Financial ratios » Behavioral factors
— Debt-service-coverage ratio (DSCR) — Loan seasoning
— Loan-to-value ratio (LTV) — Guarantee

— Collateral size

» Property Type
» Market cycle factors — Core vs. non-core

— Space market (vacancy rate)
— Capital market (market price changes)

— Origination quality

)
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A Robust Default Risk Model Can Be Developed

» Avery robust and comprehensive credit risk model can be built upon all the
datasets discussed: from CRE markets to loan credit performance history

CMM (Commercial Mortgage Metrics)  Model quantifies risk by key ratios
Canada accuracy: 56%

Sensitivity of PD

100%

90% { | 4——— Perfect Model
A
B0%

70%

60%

50%

0% 4+———Random Model

Percent of Defaulters Excluded

30%

20%

Accuracy Ratio =B/ [A + B]
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0% *

% 70% 80% 90% 100%

0%

40% 50% 50
Percent 0f Sample Excluded
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IFRS 9 — The Basics

» As part of the response to the last financial crisis, the International Accounting
Standards Board (IASB) recently issued IFRS 9, which moves from an “incurred loss”
model to an “expected loss model” , with a mandatory effective date of January 1, 2018.

» Canada’s Domestic Systemically Important Banks (D-SIBs) will early adopt IFRS 9 for
annual periods beginning November 1, 2017 to align with global peers.

» IFRS 9 provides a general “three-bucket” approach for regular financial instruments.

Increase in credit risk since initial recognition

v

Stage 1 l Stage 2 I Stage 3

1 |
Impairment recognition: a forward-looking “Expected Credit Loss” model

As soon as a financial instrument is
originated or purchased.

Credit risk increases significantly
from when the entity originated or
was purchased and the resulting
credit quality is not considered to
be low credit risk;

Credit risk of a financial asset
increases to the point that it is
considered credit-impaired.
12-month expected credit loss is
recognized in P&L and a loss

Financial assets in this stage will
allowance is established.

generally be individually

lifetime expected credit loss is assessed.
Serves as a proxy for the initial recognized.
expectation of credit loss. lifetime expected credit loss is
recognized.
3
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IFRS 9 Requirements and Potential Solutions

o o1 B~ W

IFRS 9 REQUIREMENTS

Apply Definition of Default
consistent with internal credit
practices

Reflect a Probability-
Weighted expected credit
loss

Calculate both 12-Month
and Lifetime Expected
Credit Loss

Incorporate information from
Past Events

Incorporate Current Market
Condition

Incorporate Forecast
Information

Calculate Expected Credit
Losses considering the
collateral and other credit
enhancements.

A
v

»

»

»

»

»

»

»

»

»

»

SOLUTION/ IMPLEMENTATION

The standard default definition is 90 days or more past due.
Align PD with an internal default definition that may be broader than the 90 days-
past-due definition.

Use multiple scenarios and weigh them to arrive at probability weighted outcome.
Simulate different NOI and property value growth paths. The final PD and EL are
the probability-weighted average across all simulation paths.

Term PD/EL to capture the risk of payment default during the loan term.
Maturity PD/EL to capture the refinance risk associated with a typically large
balloon payment at loan maturity.

Use historical CRE loan and market data in model development

Update property Income & value using current CRE market conditions, and use
the most recent loan attributes to estimate risk metrics.

Incorporate forecasts of market conditions i.e. risk drivers such as DSC and LTV
should be driven based on market forecast
Loan payments maybe driven by interest rate forecast.

Use Loss models which incorporates cash flows from the sale of collateral and
from expenses incurred during the liquidation process.

Incorporate liquidation expense based on historical experience and internal
policy (including discount rate).

MoobDy’s
ANALYTICS
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Using CMM for IFRS 9

v Provides annual PD, LGD, EAD and EL loss measures for lifetime of
the CRE Loans

v'Calibrated to historical default and CRE market data

v"Market information updated quarterly capturing changes in market
conditions

v Provides various forward-looking scenarios that move the loan
metrics such as DSC and LTV based on market conditions

v"CMM LGD incorporates cash flows from the sale of collateral and
from expenses incurred in the liquidation process

v Consistent definition of default, along with ability to easily
customize the model

)
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Moody’s Analytics Credit Loss and Impairment Analysis Suite

Enterpirse
Software

Advisory &
Modelling
Solutions

& Services

CREDIT IMPAIRMENT ANALYSIS SOFTWARE

Scalable, Auditable, Cash Flow Engine, Workflow Management, Collateral Allocation

Scenarios Credit Data Credit PrOV|S|on Stage I L oSS

Modelling Cacuatons Allocation Forecastmg
MA | ‘ MA Credit

Impairment Calculation Solutions
Credit Loss Benchmarks
Model Advisory/off-the-shelf models

Economic MA Data

: _ Model
Scenarios Solutions

Suite
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ANALYTICS

Forecasting Market Fundamentals to Estimate Expected Loss for CRE Portfolios | June 2016 | 28



MoobDy’s
ANALYTICS



© 2016 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. (“MIS") AND ITS
AFFILIATES ARE MOODY’S CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF
ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND CREDIT
RATINGS AND RESEARCH PUBLICATIONS PUBLISHED BY MOODY’S (“MOODY’S
PUBLICATIONS”) MAY INCLUDE MOODY’S CURRENT OPINIONS OF THE RELATIVE FUTURE
CREDIT RISK OF ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES.
MOODY’S DEFINES CREDIT RISK AS THE RISK THAT AN ENTITY MAY NOT MEET ITS
CONTRACTUAL, FINANCIAL OBLIGATIONS AS THEY COME DUE AND ANY ESTIMATED
FINANCIAL LOSS IN THE EVENT OF DEFAULT. CREDIT RATINGS DO NOT ADDRESS ANY
OTHER RISK, INCLUDING BUT NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR
PRICE VOLATILITY. CREDIT RATINGS AND MOODY’S OPINIONS INCLUDED IN MOODY'S
PUBLICATIONS ARE NOT STATEMENTS OF CURRENT OR HISTORICAL FACT. MOODY’S
PUBLICATIONS MAY ALSO INCLUDE QUANTITATIVE MODEL-BASED ESTIMATES OF CREDIT
RISK AND RELATED OPINIONS OR COMMENTARY PUBLISHED BY MOODY’S ANALYTICS, INC.
CREDIT RATINGS AND MOODY’S PUBLICATIONS DO NOT CONSTITUTE OR PROVIDE
INVESTMENT OR FINANCIAL ADVICE, AND CREDIT RATINGS AND MOODY’S PUBLICATIONS
ARE NOT AND DO NOT PROVIDE RECOMMENDATIONS TO PURCHASE, SELL, OR HOLD
PARTICULAR SECURITIES. NEITHER CREDIT RATINGS NOR MOODY’S PUBLICATIONS
COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR ANY PARTICULAR INVESTOR.
MOODY’S ISSUES ITS CREDIT RATINGS AND PUBLISHES MOODY'S PUBLICATIONS WITH THE
EXPECTATION AND UNDERSTANDING THAT EACH INVESTOR WILL, WITH DUE CARE, MAKE
ITS OWN STUDY AND EVALUATION OF EACH SECURITY THAT IS UNDER CONSIDERATION
FOR PURCHASE, HOLDING, OR SALE.

MOODY’S CREDIT RATINGS AND MOODY’S PUBLICATIONS ARE NOT INTENDED FOR USE BY
RETAIL INVESTORS AND IT WOULD BE RECKLESS FOR RETAIL INVESTORS TO CONSIDER
MOODY’S CREDIT RATINGS OR MOODY'’S PUBLICATIONS IN MAKING ANY INVESTMENT
DECISION. IF IN DOUBT YOU SHOULD CONTACT YOUR FINANCIAL OR OTHER
PROFESSIONAL ADVISER.

ALL INFORMATION CONTAINED HEREIN IS PROTECTED BY LAW, INCLUDING BUT NOT
LIMITED TO, COPYRIGHT LAW, AND NONE OF SUCH INFORMATION MAY BE COPIED OR
OTHERWISE REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED,
DISSEMINATED, REDISTRIBUTED OR RESOLD, OR STORED FOR SUBSEQUENT USE FOR
ANY SUCH PURPOSE, IN WHOLE OR IN PART, IN ANY FORM OR MANNER OR BY ANY MEANS
WHATSOEVER, BY ANY PERSON WITHOUT MOODY’S PRIOR WRITTEN CONSENT.

All information contained herein is obtained by MOODY’S from sources believed by it to be accurate
and reliable. Because of the possibility of human or mechanical error as well as other factors,
however, all information contained herein is provided “AS IS” without warranty of any kind. MOODY'S
adopts all necessary measures so that the information it uses in assigning a credit rating is of
sufficient quality and from sources MOODY'S considers to be reliable including, when appropriate,
independent third-party sources. However, MOODY'S is not an auditor and cannot in every instance
independently verify or validate information received in the rating process or in preparing the Moody's
Publications.

To the extent permitted by law, MOODY'’S and its directors, officers, employees, agents,
representatives, licensors and suppliers disclaim liability to any person or entity for any indirect,
special, consequential, or incidental losses or damages whatsoever arising from or in connection with
the information contained herein or the use of or inability to use any such information, even if
MOODY'S or any of its directors, officers, employees, agents, representatives, licensors or suppliers
is advised in advance of the possibility of such losses or damages, including but not limited to: (a) any
loss of present or prospective profits or (b) any loss or damage arising where the relevant financial
instrument is not the subject of a particular credit rating assigned by MOODY'S.

To the extent permitted by law, MOODY'’S and its directors, officers, employees, agents,
representatives, licensors and suppliers disclaim liability for any direct or compensatory losses or
damages caused to any person or entity, including but not limited to by any negligence (but excluding
fraud, willful misconduct or any other type of liability that, for the avoidance of doubt, by law cannot be
excluded) on the part of, or any contingency within or beyond the control of, MOODY’S or any of its
directors, officers, employees, agents, representatives, licensors or suppliers, arising from or in
connection with the information contained herein or the use of or inability to use any such information.

NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMELINESS,
COMPLETENESS, MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OF ANY
SUCH RATING OR OTHER OPINION OR INFORMATION IS GIVEN OR MADE BY MOODY'S IN
ANY FORM OR MANNER WHATSOEVER.

MIS, a wholly-owned credit rating agency subsidiary of Moody’s Corporation (“MCQ”), hereby
discloses that most issuers of debt securities (including corporate and municipal bonds, debentures,
notes and commercial paper) and preferred stock rated by MIS have, prior to assignment of any
rating, agreed to pay to MIS for appraisal and rating services rendered by it fees ranging from $1,500
to approximately $2,500,000. MCO and MIS also maintain policies and procedures to address the
independence of MIS’s ratings and rating processes. Information regarding certain affiliations that
may exist between directors of MCO and rated entities, and between entities who hold ratings from
MIS and have also publicly reported to the SEC an ownership interest in MCO of more than 5%, is
posted annually at www.moodys.com under the heading “Shareholder Relations — Corporate
Governance — Director and Shareholder Affiliation Policy.”

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 clients. It would be dangerous for “retail clients” to make any investment decision
based on MOODY'S credit rating. If in doubt you should contact your financial or other professional
adviser.

MoobDy’s
ANALYTICS

Forecasting Market Fundamentals to Estimate Expected Loss for CRE Portfolios | June 2016 | 30



	Forecasting Market Fundamentals to Estimate Expected Loss for Commercial Real Estate Portfolios
	Speakers
	AGENDA
	Understanding Challenges in �CRE Risk Management 
	Challenges in CRE Risk Management
	Moody’s Analytics �Modelling Approach for CRE
	Understanding why CRE credit events occur
	Employing a modeling framework that reflects �business practices
	Collateral performance and credit risk go hand-in-hand
	Forecasting CRE �Fundamentals for Canada
	Canadian CRE Market Followed Global Cycles, With Some Variations�
	Cycles Can Differ Across Property Types
	Meaningful Difference Across Property Types and Location
	Location, Location, Location: Office Market Performance
	Submarkets Can Make A Big Difference Too: �Another Aspect of Location
	Never Underestimate the “Power” of Idiosyncratic Risk
	Regional Economic Data/Forecast Offers Essential Context
	Risk Assessment Is About Future, Not Past
	CRE Markets React to Macroeconomic Conditions in the Supply Constraints of the Local Markets
	CMM™ (Commercial Mortgage Metrics) at a Glance
	CMM™ (Commercial Mortgage Metrics) �capabilities at a glance
	Default Drivers Can Be Identified and Quantified from Empirical Data
	A Robust Default Risk Model Can Be Developed
	IFRS 9: Estimating Expected �Loss for Your CRE Portfolio
	IFRS 9 – The Basics
	IFRS 9 Requirements and Potential Solutions
	Using CMM for IFRS 9
	Moody’s Analytics Credit Loss and Impairment Analysis Suite
	Q & A
	Slide Number 30

