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MOODY'S ANALYTICS

COVID-19 Impact on United States Middle
Market Corporate Firm Credit Risk

Abstract

COVID-19 has become, and will likely continue to be, a major driver of credit risk. In this
paper, we continue to monitor the impact of the coronavirus and the concurrent shock in oil
prices on US middle market firms to identify which sectors have the greatest credit
deterioration.

Using Moody's Analytics probability of default models, we see credit deterioration across
firms of all sizes and industries from their through-the-cycle levels. Services and Consumer
Products sectors see the largest increase in default risk from through-the-cycle levels. Average
size-weighted expected losses across industries more than double from pre-COVID-19 levels.

The as-of date for this analysis is April 7, 2020. In addition, this study considers only the
aggregate impact of government aid as it is reflected in the equity market movements and an
assumed unemployment rate of 10%. This study does not consider the idiosyncratic effect of
government assistance on individual companies. Moody's Analytics may make more updates
as the situation develops.
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Executive summary

The purpose of this exercise is to identify which sectors can expect to sustain the greatest impact from COVID-19-related credit
stressors. We performed this analysis by running firms' financial statements through default risk models and comparing the
following risk measures:

1. COVID-19 point-in-time (PIT) probability of default (PD). This point-in-time probability of default risk measure includes
the economic stress caused by the coronavirus pandemic and oil price shocks per the as-of date for this analysis.

2. Through-the-cycle (TTC) PD. This measure captures the risk level associated with firms' financial ratios without any
consideration of prevailing credit cycle conditions.

We compare these measures to evaluate how COVID-19 point-in-time probability of default measures exceed through-the-cycle
probability of default measures (TTC PD vs COVID-19 PD). We perform this analysis at an industry level and at the risk-band level
within industries to identify which industries COVID-19 affects most and with what magnitude. We do not stress financials for
individual firms because we expect that market reactions captured by the PIT PD reflect potential future changes in financials.

Data

The middle-market sample includes 30,000 US private firms. We selected all of the firms in our US database with financial
statements available in the last three years. The US database is built through cooperation with more than 20 banks.

The chart on the left in Exhibit 1 shows the distribution of firms, which span all the industry sectors in the model. The Unassigned
sector is for firms that either do not have an industry identifier or are in an industry that does not map to the RiskCalc™ model's
sectors. The chart on the right shows the firms’ geographic location. The Mid-Atlantic, North Central, and South East regions
capture the most borrowers, though all regions are represented.

MOODY'S ANALYTICS COVID-19 IMPACT ON UNITED STATES MIDDLE MARKET CORPORATE FIRM CREDIT RISK



Exhibit 1 Industry and geographic distribution for middle-market firms in the COVID-19 exercise sample
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Exhibit 2 shows the distribution of firms by total asset size. Over half of the firms in the sample have total assets between
$1 million and $40 million. Approximately 16% of the sample has total assets greater than $320 million.

Exhibit 2 Distribution by total assets for middle-market firms in the COVID-19 exercise sample
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Analysis and results

Methodology

The analysis measures the impact of COVID-19 and the oil price shocks on default risk for borrowers. Our model uses financial
statement data and associated default observations on historical data samples with defining characteristics similar to those of the
data samples used in this exercise. We evaluate firms by their PD measure. The model produces through-the-cycle default risk
measures using only firms' financial statements without any consideration of the prevailing credit cycle conditions. It also
produces point-in-time default risk measures that account for the credit cycle by translating public equity market signals and
unemployment information. The model also translates PD into a PD-implied rating.’

We compare these measures to evaluate how COVID-19 has changed point-in-time probability of default measures from
through-the-cycle levels. We perform this analysis at an industry level and at the risk-band level within industries.

Results
Services and Consumer Products see the greatest increase in risk

To measure the impact of recent events by rating grade, in Exhibit 3 we take a firm whose financial ratios imply a TTC PD rating of
Baa2 (~0.35% PD) and apply the COVID-19 credit cycle adjustment of each industry to see how recent developments affect
default probability at different starting risk levels. The unadjusted PIT PD shows how the credit cycle at the end of February affects
ratings. There was a 0.15% spread between the riskiest and least risky sectors, with some sectors still showing resilience. The
COVID-19 PIT PD shows how the most recent events have increased risk for all sectors and tightened the range of sector PIT PDs
to nearly 0.1%. Services and Consumer Products have the highest risk level and Agriculture and Health Care have the lowest risk
level in terms of magnitude following the impact of COVID-19. All industries have at least twice as high default risk compared to
TTC measures.

The table on the right in Exhibit 3 measures the PD movement for each sector from the TTC to the COVID-19 PIT PD. Users can
apply this percentage change to their TTC PD to approximate the impact of the coronavirus on their portfolio. For example, if you
have an agriculture firm that has a risk profile similar to a Baa2 risk rating with a TTC PD of 0.35%, you can multiply that 0.35%
TTC PD by (1+102%) to get a point-in-time default risk measure of 0.71% that incorporates the coronavirus credit cycle stressors.
Appendix II: Expected Movements in PIT PD Due to COVID-19 presents tables with percentage change adjustments for each
industry and implied-rating grade combination.

"The PD-implied or EDF-implied rating is generally consistent with the default rates of bond ratings as measured by Moody's Investors Service Default Studies.
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Exhibit 3 Change from the TTC PD to the COVID-19 PIT PD by industry for Baa2 firms
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Impact on expected losses

To assess potential impacts on expected losses, we assume a constant loss given default (LGD) of 50% and multiply it by our
monthly weighted average PIT PDs. Exhibit 4 charts the weighted average expected loss rates beginning in January 2019 through
April 7, 2020. The final datapoint shows the COVID-19 PIT PD based on the latest credit cycle information. We see expected loss
rates increase by more than double since the onset of COVID-19.
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Exhibit 4 Progression of expected loss rates
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Conclusion

The global coronavirus contagion and the drop in oil prices has shocked firms across all sectors and sizes. Month-over-month, we
typically do not expect many PIT risk rating grade changes—and if there are changes, they are usually not more than a one-rating
grade upgrade or downgrade. Exhibit 5 illustrates that COVID-19 and oil price shocks have, in general, downgraded borrowers by
one or two rating grades across sectors and firm sizes. Roughly 5% of borrowers see no rating grade impact. Nearly 20% see a
one-grade downgrade, more than 55% see a two-grade downgrade, and almost 20% have a three- or four-notch downgrade.

Although all industries are negatively affected, Services and Consumer Products see the greatest increase in risk from TTC PD. PIT
PD and downgrades have gotten worse since our last update that used credit cycle information from March 24, 2020.2 We
continue to monitor equity market response to COVID-19 that may influence the PIT PD.

2 https://www.moodys.com/researchdocumentcontentpage.aspx?docid=PBC_1222395
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Exhibit 5 Change in implied ratings due to the COVID-19 PIT PD (all downgrades)
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Appendixes

Appendix I: Credit Cycle Adjustment Overview

The credit cycle adjustment (CCA) model produces our PIT risk measures. It accounts for the credit cycle by combining the
distance-to-default (DD). DD factors for a given month are obtained in the beginning of the next month. Data goes through
quality checks and additional transformations to be released in the CCA for the following month.

Exhibit 6 illustrates the progression of the through-the-cycle default risk measure through our financial statement only (FSO)
model (TTC PD model) before applying the adjustment to produce the point-in-time CCA default risk measure. The CCA model
demonstrates how the current market signals compare to historical market signals. If the current credit environment is better than
the historical average, we adjust the FSO EDF™ (Expected Default Frequency) down to arrive at a less risky CCA EDF. If the current
credit environment is worse than the historical average, we adjust the FSO EDF up to arrive at a riskier CCA EDF. EDF is Moody's
Analytics nomenclature for probability of default.

Exhibit 6 Illustrative progression of the CCA model
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Appendix II: Expected Movements in PIT PD Due to COVID-19
Change in EDF from the FSO to the COVID-19 CCA EDF

Exhibit 7 identifies the expected change in CCA EDF (PIT PD) relative to the FSO EDF (TTC PD) when using the latest credit market
signals per this study’s as-of date.
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Exhibit 7 Change in PD from the TTC to the COVID-19 PIT PD

SECTOR Al A2 A3 BAA1 BAA2 BAA3 BA1 BA2 BA3 B1 B2 B3 CAA/C
Consumer Products 29% 66% 87% 101%  127%  172%  196% 197% 240% 236% 194% 139% 91%
Services 30% 68% 89% 104% 132% 177% 202% 206% 247% 241% 197% 141% 93%
Construction 27% 60% 80% 92% 112%  155% 175% 181%  214% 217%  182%  129% 84%
Trade 28% 63% 84% 97% 120% 165% 186% 190% 229% 228% 188% 134% 87%
Business Products 28% 62% 83% 96% 1M7% 162%  182% 187%  224% 224% 186% 132% 86%
Business Services 28% 62% 82% 95% 7% 161%  182% 187%  224% 224% 186% 132% 86%
Transportation 28% 62% 82% 95% 1M7%  161% 181%  186% 223% 224% 186% 132% 86%
HiTech 26%  57% 77% 89% 106% 148% 167% 174% 203% 210% 176%  125% 81%
Agriculture 26% 56% 75% 86% 102% 144%  163% 170% 197% 205% 173%  122% 79%
Health Care 25% 54% 74% 85% 100% 141% 159%  166% 192%  201% 171%  120% 77%
Utilities 26% 56% 76% 87% 104% 146%  165% 171% 200% 207%  175% 123% 80%
Mining 27% 60% 80% 92% 112%  155% 175%  180%  214% 217%  181%  129% 83%
Communication 29% 65% 86% 100% 125% 170% 193% 195% 237% 234% 192% 137% 90%
Unassigned 28% 62% 82% 95% 117%  160% 181%  186%  222%  223%  185% 132% 86%

Exhibit 8 presents the change in five-year EDF (PD) that represents the longer-run impact of COVID-19 relative to the FSO EDF

(TTC PD) when using the latest credit market signals per this study's as-of date.

Exhibit 8 Change in PD from the TTC to the COVID-19 PIT PD

SECTOR Al A2 A3 BAA1 BAA2 BAA3 BA1 BA2 BA3 B1 B2 B3 CAA/C
Consumer Products 4% 8% 51% 41% 48% 56% 57% 59% 69% 1% 79% 78% 57%
Services 4% 9% 52% 1% 49% 57% 58% 61% 70% 73% 80% 80% 58%
Construction 3% 8% 48% 38% 44% 52% 52% 54% 65% 65% 74% 72% 53%
Trade 4% 8% 50% 39% 46% 54% 55% 57% 68% 68% 76% 75% 55%
Business Products 4% 8% 49% 39% 45% 53% 54% 56% 67% 67% 76% 74% 54%
Business Services 4% 8% 49% 39% 45% 53% 54% 56% 67% 67% 75% 74% 54%
Transportation 4% 8% 49% 39% 45% 53% 54% 56% 67% 67% 75% 74% 54%
HiTech 3% 8% 47% 36% 43% 50% 51% 52% 63% 63% 71% 70% 51%
Agriculture 3% 8% 46% 35% 42% 49% 50% 51% 61% 61% 69% 68% 50%
Health Care 3% 7% 45% 35% 1% 48% 49% 50% 60% 60% 68% 67% 49%
Utilities 3% 8% 46% 36% 42% 49% 50% 52% 62% 62% 70% 69% 51%
Mining 3% 8% 48% 37% 44% 52% 52% 54% 65% 65% 73% 2% 53%
Communication 4% 8% 51% 40% 47% 56% 56% 58% 69% 71% 78% 77% 56%
Unassigned 4% 8% 49% 38% 45% 53% 54% 55% 67% 67% 75% 74% 54%
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Appendix Ill: Average Probability of Default by Rating Grade

Exhibit 9 presents the average EDF (or PD) by rating grade.

Exhibit 9 Average PD by rating grade

RATING AVERAGE PD
Aaa 0.01%
Aal 0.02%
Aa2 0.04%
Aa3 0.07%
Al 0.11%
A2 0.16%
A3 0.20%
Baal 0.25%
Baa2 0.35%
Baa3 0.53%
Bal 0.85%
Ba2 1.35%
Ba3 2.02%
B1 3.03%
B2 4.55%
B3 6.82%
Caa/C 17.10%

MOODY'S ANALYTICS

COVID-19 IMPACT ON UNITED STATES MIDDLE MARKET CORPORATE FIRM CREDIT RISK



© 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.

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 (“MCO"), 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. MSF] is not a
Nationally Recognized Statistical Rating Organization (“NRSRO"). Therefore, credit ratings assigned by MSF) 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 MSF] 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 MSF] (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 MSF] (as applicable) have, prior to assignment of any credit rating, agreed to pay to MJKK or MSF] (as applicable) for credit ratings opinions
and services rendered by it fees ranging from JPY125,000 to approximately JPY250,000,000.

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

BP61722

MOODY'S ANALYTICS COVID-19 IMPACT ON UNITED STATES MIDDLE MARKET CORPORATE FIRM CREDIT RISK


http://www.moodys.com/

	Executive summary
	Data
	Analysis and results
	Methodology
	Results
	Impact on expected losses

	Conclusion
	Appendixes
	Appendix I: Credit Cycle Adjustment Overview
	Appendix II: Expected Movements in PIT PD Due to COVID-19
	Change in EDF from the FSO to the COVID-19 CCA EDF

	Appendix III: Average Probability of Default by Rating Grade


