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Credit Conditions are Pristine
Troubled first mortgage loans, ths

7,000
M Foreclosure
6,000 W 120 days
5.000 W90 days |
W60 days
4,000 M 30 days
3,000
2,000

1,000

0
05 06 07 08 09 10 11 12 13 14 15 16 17 18 19

Sources: Equifax, Moody’s Analytics

MOODY'S ANALYTICS May 2019 2



® Product Risk

m Underwriting Risk
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De Facto GSE Reform

Credit risk share of residential mortgage originations, %
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Capital Framework Preserves Mortgage Rates...
...for the typical borrower through the business cycle...

Mortgage Rate 5.50
Yield on Mortgage Securities 440 bps
Servicing and Origination Compensation 50 bps
G-fee 60 bps

Cost of Capital 32 bps
Expected credit losses 12 bps
Administrative costs 6 bps
Payroll tax surcharge 10 bps

Capitalization Cost

Cost of Capital 4.74% 32 bps
Common Equity 3.24% 38 bps
Debt or Risk Syndication 1.5% 6 bps
Less: Return on Cash Reserves to Pay for Losses -12 bps

Assumptions

Before-Tax Cost of Common Equity 11.7%
After-Tax Cost of Common Equity 9.0%
Pre-Tax Return on Unlevered Capital 3.7%
10-Year Treasury Yield 3.7%
MBS Spread with Treasury yield 0.7%
Tax Rate 23%
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...And Across the Credit Distribution

Mortgage rates under capital framework and risk-based pricing, %

620-699, >80
620-699, 60-80
620-699, 0-60
700-739, >80
700-739, 60-80
700-739, 0-60
740+, >80
740+, 60-80
740+, 0-60

= Full risk-based pricing

m GSE capital
framework

5.0 5.5 6.0 6.5 7.0 7.5 8.0

Source: Moody’s Analytics

MOODY'S ANALYTICS May 2019 6



MoobDy's

ANALYTICS

United States United Kingdom Australia Prague

121 North Walnut Street | One Canada Square Level 10 Washingtonova 17
Suite 500 Canary Whart 1 O'Connell Street 110 00 Prague 1
West Chester PA 19380 London E14 5FA Sydney, NSW, 2000 Czech Republic
+1.610.235.5299 +44.20.7772.5454 Australia +420.22.422.2929
+61.2.9270.8111

- i ﬁ . N ‘g I M M | ' AN ¥ //
> f £ .,.._-r._ \:ﬁ - _-'Jr{ " '. 'i\ J / /’/ ' T ‘1 i\ﬁ-\l ,/;‘( | / ‘\ \ \

‘“moodysanalytics.com




© 2017 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 ITS RATINGS AFFILIATES
(“MIS”) ARE MOODY’'S CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES,
CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND 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 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 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.

MOODY'S ANALYTICS

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.

Moody'’s Investors Service, Inc., 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 Moody's Investors Service, Inc. have,
prior to assignment of any rating, agreed to pay to Moody’s Investors Service, Inc. 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 “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. It would be reckless and
inappropriate for retail investors to use MOODY'S credit ratings or publications when making an investment
decision. If in doubt you should contact your financial or other professional adviser.

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. MIJKK 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.

MJIKK 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 MIJKK or MSFJ (as
applicable) have, prior to assignment of any rating, agreed to pay to MIJKK or MSFJ (as applicable) for
appraisal and rating services rendered by it fees ranging from JPY200,000 to approximately
JPY350,000,000.

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

May 2019 8



\\

© April 2019

™~ : e /"/ /
1§ | \ . \ o~ \'.,

‘Mark Zandi, Chief Economist, Moody’s Analytics

7] ! ..i e
] J,/ .’ //’

7 e / " ; !

MoobDy's

ANALYTICS

b (O




The Expansion Wobbles...

Moody’s Analytics business sentiment survey
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...But Should Hold Firm

Number unemployed and underemployed per job opening
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Mortgage Credit Quality is Excellent...

Troubled first mortgage loans, ths
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...But Past Its Prime
Delinquency rate, % of $, months since origination by origination grt
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Mortgage Rates Matter...

30-year fixed rate mortgage, %
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A Lot

Difference between actual and median fixed mortgage rate, %
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The Treasury Yield Curve Sends a Warning

Difference between 10-yr Treasury yield and 3-mo EBY, %
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Housing Values Look Stretched
% of metro areas with FHFA HPI above trend value
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Severe Housing Shortage

Vacancy rate, homes for sale and rent, 4-qrt MA, %
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Millennials Will Be a Housing Tailwind
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Mortgage Rates Matter (a lot)

30-year fixed rate mortgage, %

20

18

16 —=Median of Outstanding
14 —=Actual

12
10

N B~ OO 0

Sources: Freddie Mac, Equifax, Moody’s Analytics

MOODY'S ANALYTICS

May 2019

23



MoobDy's

ANALYTICS

United States United Kingdom Australia Prague

121 North Walnut Street | One Canada Square Level 10 Washingtonova 17
Suite 500 Canary Whart 1 O'Connell Street 110 00 Prague 1
West Chester PA 19380 London E14 5FA Sydney, NSW, 2000 Czech Republic
+1.610.235.5299 +44.20.7772.5454 Australia +420.22.422.2929
+61.2.9270.8111

- i ﬁ . N ‘g I M M | ' AN ¥ //
> f £ .,.._-r._ \:ﬁ - _-'Jr{ " '. 'i\ J / /’/ ' T ‘1 i\ﬁ-\l ,/;‘( | / ‘\ \ \

‘“moodysanalytics.com




© 2017 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 ITS RATINGS AFFILIATES
(“MIS”) ARE MOODY’'S CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES,
CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND 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 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 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.

MOODY'S ANALYTICS

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.

Moody'’s Investors Service, Inc., 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 Moody's Investors Service, Inc. have,
prior to assignment of any rating, agreed to pay to Moody’s Investors Service, Inc. 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 “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. It would be reckless and
inappropriate for retail investors to use MOODY'S credit ratings or publications when making an investment
decision. If in doubt you should contact your financial or other professional adviser.

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. MIJKK 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.

MJIKK 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 MIJKK or MSFJ (as
applicable) have, prior to assignment of any rating, agreed to pay to MIJKK or MSFJ (as applicable) for
appraisal and rating services rendered by it fees ranging from JPY200,000 to approximately
JPY350,000,000.

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

May 2019 25



MoobDy's

ANALYTICS

Housing Cross-Currents

\

“Mark Zandi, Chief Economist, Moody’s Analytics March 2019



More Job Openings Than Unemployed

Millions
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Mortgage Quality is Pristine

Troubled first mortgage loans, ths
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Increasingly Severe Housing Shortage...

Vacancy rate, homes for sale and rent, 4-qrt MA, %
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...Particularly For Affordable Housing

County household weighted average of rents by rent by sqg-ft tiers, % change yr ago
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Millennials Will Be a Housing Tailwind

Millions
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Aging Population Stays in Place

Median homeownership tenure, years
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®m Moderate (<10% above trend) |

= High (>10% above trend)

Housing Values Look Stretched
% of metro areas with FHFA HPI above trend value
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Trump Tax Legislation Hurts House Prices

FHFA HPI, ppt peak change due to tax law
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Mortgage Rates Under Different Systems

Mortgage rate spread over Treasuries, bps
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The Next Recession Comes Into View...

Unemployment rate, %
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..as the Yield Curve Sends a Warning...
Difference between 10-yr and 3-mo EBY, %
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..And Landing the Economic Plane is Hard

3-month change in the unemployment rate, ppt
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Leveraged Firms Leverage Up...

Leveraged Loans, Bil$
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...And the Shadow System Expands

% of mortgage originations originated by nonbanks
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Mortgage Rates Matter

Median mortgage rate on outstanding mortgage loans, %
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Geopolitics Threaten the Expansion...

Business sentiment diffusion index, net % positive
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Overvaluation Index, Metro Areas

FHFA all-transactions index, % above equilibrium trend, 2018Q2

-ﬁR‘ﬂ 2 ﬂﬁ

@ gﬁ,

w«

3&‘

US =3.2%
W <0%

O to 10%
B> 10%

Sources: FHFA, BEA, Census Bureau, Moody’s Analytics

MOODY'S ANALYTICS May 2019 45



Overvaluation Index, Metro Areas

Case-Shiller index, % above or below equilibrium trend, 2018Q2
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SF Mortgage Market is Sturdy

Single family mortgages outstanding
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De Facto GSE Reform

Credit risk share of residential mortgage originations, %
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Valuation May Soon Become an Issue

Case-Shiller index, % over or undervalued, 201794
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We Need More Immigration, Not Less
Contribution to working age population growth, ppt, 5-yr avg
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Valuation Bears Watching...

U.S. house price indexes, % over equilibrium trend
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...as More Markets Appear Overvalued...

% of metro areas
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Mortgage Quality Is Pristine

Troubled first mortgage loans, ths
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Capital Framework Preserves Mortgage Rates...
...for the typical borrower through the business cycle...

Mortgage Rate 5.50
Yield on Mortgage Securities 440 bps
Servicing and Origination Compensation 50 bps
G-fee 60 bps

Cost of Capital 32 bps
Expected credit losses 12 bps
Administrative costs 6 bps
Payroll tax surcharge 10 bps

Capitalization Cost

Cost of Capital 4.74% 32 bps
Common Equity 3.24% 38 bps
Debt or Risk Syndication 1.5% 6 bps
Less: Return on Cash Reserves to Pay for Losses -12 bps

Assumptions

Before-Tax Cost of Common Equity 11.7%
After-Tax Cost of Common Equity 9.0%
Pre-Tax Return on Unlevered Capital 3.7%
10-Year Treasury Yield 3.7%
MBS Spread with Treasury yield 0.7%
Tax Rate 23%
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...And Across the Credit Distribution

Mortgage rates under capital framework and risk-based pricing, %
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As House Prices Rise Above Their Trend...

Real Case-Shiller® House Price Index, 19830Q1=100
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...G-Fees Rise Above Their Cyclical Average

Cyclically adjusted g-fee
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Mortgage Credit Conditions Remain Tight
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Minority Becomes Majority By 2050
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De Facto GSE Reform

Credit risk share of residential mortgage originations, %
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Mortgage Rates Under Different Systems

Mortgage rate spread over Treasuries, bps
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Multiple Guarantor System Can Deliver...
...Lower Mortgage Rates Across the Credit Distribution
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Trump Inherits a Full Employment Economy
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No Vacancy
Vacancy rate, homes for sale and rent, 4-qrt MA, %
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Tight Mortgage Credit Box
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7
Who’'s Taking Mortgage Credit Risk

Credit risk share of residential mortgage originations, %
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Monetary Policy Normalization Could Be Messy
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Highly Uncertain Fiscal Policy
Fiscal policy uncertainty, 2004-2005=0
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Economy Needs More Immigration, Not Less
Contribution to working age population growth, ppt, 5 yr avg
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