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Credit Illiquidity: Structural Faultlines

Ownership structure of credit

While current ownership of corporate bonds is largely concentrated among foreign
investors, insurance companies, and mutual funds, it is important to look at changes in
ownership for gauging if liquidity has improved or deteriorated since the financial crisis.
Mutual funds have devoured much of the net new issuance in credit markets since the
crisis, increasing $1.4tn since March 2009 while total debt outstanding has only
increased $1.2tn. Yes, mutual funds have helped to finance the entirety of new
issuance since the financial crisis, while adding positions from banks and hedge funds
who have lowered their allocations.

Will liquidity be worse ever or not during the next cycle?

The current ownership structure suggests liquidity premiums will be worse than before
in an "average" risk-off event. And, IF we experience 2008-type selling, liquidity
premiums could in theory be worse than 2008. Why? The market is in less steady
hands. US mutual funds, foreign investors and ETFs were major sellers of corporate
bonds during the financial crisis. In contrast, the investors that supported credit markets
in 2008 (hedge fund and P/E investors) have been fleeing the credit space.

A high risk of significant outflows and sustained liquidity premiums

Our downside estimate for US high-yield spreads in this cycle is 1,640bps based on
record default rates of 14.2% and an excess spread of 600bps. However, there could
be upside risks to our excess spread estimate. First, there is a strong link between
liquidity risk and credit risk, and measures of credit risk today are very elevated. Second,
there are already signs of near record-levels of corporate bond illiquidity in the
marketplace. And third, over 50% of high vyield is held by funds with more significant
redemption risk. Conversely, high grade spreads will not come close to breaching last
cycle's wides of 600bp. Spreads could surpass the high 200bp range seen during the
early 2000 recession, but the last cycle was unique in that high grade suffered
disproportionately due to the large concentration in bank debt.

Widening gap between cash and synthetic spreads

The differential between high-yield cash bond spreads and synthetic CDX high-yield
spreads is now 265bps, the highest level since September 2008. Mutual funds have
resorted to selling CDS contracts (i.e., going long credit) in the face of significant fund
flow volatility and unpredictable liquidity needs. This phenomenon demonstrates that
liquidity risk, not credit risk, is a primary concern in the market. It also illustrates the
potential for a nasty, albeit temporal mark-to-market event in an extreme risk-off event.
For cross-asset investors, this point is crucial: 700bps of credit spread for high yield cash
bond indices today protects you less against credit risk than it did in 1999 or 2007
given the large proportion of compensation related to liquidity rather than fundamental
risks.
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Credit llliquidity: Structural Faultlines

Corporate credit illiquidity remains a perennial topic in our client meetings with
credit and macro accounts. But it remains a difficult subject to pin down. While
most investors acknowledge that today’s fears over illiquidity are justified, grasping
the impact is quite nebulous. Many, including us in the past'2, have taken the road
of analyzing trends in bid-ask spreads, dealer inventories, and trading volumes to
form a mosaic about the deteriorating nature of illiquidity in the marketplace.

Less have focused on the problem from a foundational point of view. Is today's
ownership structure of credit strong enough to withstand the next
recession? Or will it lead major outflows that cause credit spreads to gap
wider than many expect? Our view is unfortunately tilting toward the
latter camp for several reasons.

e The ownership of credit has trended for years to US mutual funds and others
most likely to flee the credit when risk surges.

e Deteriorating credit quality raises the prospect of future outflows when
significant defaults and fallen angels hit credit investors.

e Current gaps between cash spreads and synthetic spreads highlight stress
already: Be aware that 700bps of credit spread in high yield cash bonds today
protects you less against credit risk than it did in 1999 or 2007 (as a significant
proportion of this spread is related to illiquidity risk).

¢ The problem is particularly acute for speculative grade credit. We estimate that
over 50% of high-yield bonds and 35% of leveraged loans are held by mutual
funds and commingled funds with substantial "first mover" redemption risk.

Everything points in our view to liquidity premiums and ultimately credit spreads
reaching lofty heights again during the next downturn, potentially equalling or
even surpassing the 2008 levels seen in US high-yield. Macro and credit investors
must take note. The future downside for credit is worse than it appears.

First, a conceptual point on liquidity premium and credit spreads. The credit spread
qguoted in the market is really a combination of two risk factors. First, investors
receive compensation for loss-related risks, due to expected default rates and
recoveries. Second, investors receive compensation for non-loss related risks
("excess spread"), due to liquidity premiums, mark to market volatility, uncertainty
over recovery rates and other factors. It is the latter form of risk we will focus on in
this piece, though in reality the two are inextricably linked. As one can see below,
the excess spread makes up a significant portion of the US high-yield spread at any
point in time. And structurally we observe an increase in excess spreads through
prior cycles, ascribing some of this phenomenon to the extraordinarily low level of
short term interest rates3.

Further, it is evident that the excess spread escalates during severe episodes of
credit stress in the throes of a recession. The excess spread for US high-yield in
2008 reached 1,000bps as the financial system ground to a halt and major
outflows were experienced. This was a major contributor to the fact that overall

T A Primer on Corporate Bond Liquidity, M. Mish, 23-Oct-2014
2 Visualizing Corporate Bond Liquidity: Risks Rising?, M. Mish, 28-Jan-2015
3 US high vyield: quantifying the downside risk in this cycle, M. Mish, 16-Mar-2016
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high-yield spreads hit nearly 2,000bps. In high-grade, nearly 100% of the spread is
theoretically considered excess, since the prospect for defaults is rare4. But here as
well, you can see the severe impact of non-loss related risks, even for high-quality
firms.

Figure 1: US high yield spreads vs. 'excess spreads' (bp) Figure 2: US High-Grade Spreads
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To help us gauge where excess spreads could run this cycle, we analyze the current
ownership holdings of credit. Figures 3 and 4 below highlight this as reported by
the Federal Reserve Flow of Fundss. While current ownership of corporate bonds is
largely concentrated among foreign investors (27 %), insurance companies (24%),
and mutual funds (23%), it is important to look at changes in ownership for
gauging if liquidity has improved or deteriorated since the financial crisis. As one
can see, mutual funds have devoured much of the net new issuance in credit
markets since the crisis. In dollar terms, the point is driven home. Mutual
fund holdings have increased $1.4tn since March 2009, while total
corporate debt outstanding has only increased $1.2tn. Yes, mutual funds
have helped to finance the entirety of new issuance since the financial crisis, while
adding positions from banks and hedge funds who have lowered their allocations.

4 Fallen angels are the parallel risk in that many high grade portfolios have restrictions on
holding high yield securities. The risk is they are forced to sell at wider spreads and crystallize
mark-to-market losses, rather than losses given default per se.

> Table L.213, Corporate and Foreign Bonds
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Figure 3: % Ownership of US Credit Figure 4: Cumulative % Change in Ownership since Mar

2009
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But how do we know if this means liquidity will be worse or not during the next
downturn? To make a reasonable guess, we conduct an empirical exercise. We
isolate the worst quarterly high-yield total returns on record since 1990 to gauge
major episodes of credit risks. We then calculate the % buying/selling activity of
these holders depicted in Figure 3. Finally, we construct a liquidity metric by
applying the weights of each holder at points in time to their average behavior (i.e.
buying/selling) during credit risk events. Hence, our liquidity measure will be worst
(i.e. most negative) when the largest holders of credit are those who sell the most
when times get tough.

The results are far from comforting (Figures 5&6). Today's ownership structure
suggests liquidity premiums will be worse than before in an "average" risk-off
event”. And if we experience 2008-type selling, liquidity premiums would be
worse than 2008. Conceptually one should think of the Y-axis below as the
amount of net corporate bond issuance that would occur, given the holders of
credit at a point in time. Our analysis suggests that issuance will be weaker than
expected during an "average recession”, and would contract significantly in a
2008 style scenario. This would propagate the feedback loop where a major rise in
credit risk caused by any multitude of factors leads to credit outflows, which feeds
back into further credit risk and outflows.

6 We precisely look at the bottom 10th percentile of quarterly HY returns, or all quarters
where total returns were less than -3%

Macro Keys 14 April 2016

K UBS 4



Figure 5: Liquidity Gauge: Credit inflow/outflow Figure 6: Liquidity Gauge: Credit inflow/outflow
assuming 2008 credit risk event
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Why are the results so poor? Figure 7 is a crucial scatter to remember. The x-axis
represents the % increase/decrease in ownerships since 2009, while the Y-axis
represents the % flow during the 2008 crisis. The major growth in ownership has
gone to US mutual funds, while foreign investors and ETFs have also increased
their slice of the pie. These three holders were major sellers of corporate bonds
during the financial crisis. In contrast, the investors that supported credit markets
in 2008 (hedge fund and P/E investors) have been fleeing the credit space,
according to Fed data. It is almost as if hedge funds and P/E firms are waiting for
credit risk to rise and weaker hands to fold before stepping in, a troubling sign for
broader markets.

Figure 7: Credit ownership since 2009 is growing toward those who sold most in the financial crisis
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Do we believe 2008 style outflows, and ultimately 2008 sized liquidity premiums,
are possible? We do, though to be precise, more so for high-yield. High-grade
credit suffered disproportionally last cycle, due to the large representation of bank
debt in high-grade universe index. Without a banking sector crisis in 2008, high-
grade spreads shouldn't gap out to 600bps. However, spreads could easily surpass
the high 200bp range experienced during the early 2000 recession. If that sounds
fanciful, we should remember that 30year high-grade spreads were already at
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284bps on Feb 11th of this year alone. It is highly likely in our view that high-grade
spreads will have a 3 handle when the next recession hits.

Our forecast for US high-yield downside is 1,640bps’ based on an excess spread of
600bps (which would be near the highest on record) and elevated default rates of
14.2%. However, the scope is there for high-yield spreads to gap out even wider if
liquidity premiums hit 2008 levels.

Why do we believe 2008 style outflows and liquidity premiums are possible? Three
main reasons: First, there is a significant link between liquidity risk and credit risk
through the default-driven liquidity channelt. And measures of credit risk today are
the highest on record. The number of HY issuers rated CCC (highly leveraged
companies with non-trivial probabilities of default) is now 42% of the total, the
highest on record according to Moody's data. And the percentage of investment-
grade credit that is rated BBB (the most leveraged companies in the high grade
universe) is 52%, far in excess of anything experienced over the past 33 years. In
short, the prospect for default driven losses and fallen angels is high: we have
forecasted a peak default rate of 14.2% for US HY5and high-grade fallen angel
debt of over $400bn over a 2 year period during the next recession®. This means
the prospect for future credit returns is weak. And the academic literature '
suggests that negative returns don't drive outflows; they drive outflows with more
intensity than good performance drives inflows.

Figure 8: Default Risk and Fallen Angel Risks are at record heights
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Second, there are already signs of near record-levels of corporate bond illiquidity in
the marketplace. The gap between high-yield cash bond spreads and synthetic
CDX high-yield spreads (which tend to be more liquid and require less upfront cast
to initiate a position) is now 265bps. That is the highest level since September
2008, which was in the heat of the financial crisis. However, we are not in near a
recession yet as per our recession framework. Recent academic work points to this
CDS - cash basis divergence being an important one for macro investors to watch.

7 US high yield: quantifying the downside risk in this cycle, M. Mish, 16-Mar-2016

8 Quantifying Liquidity and Default Risks of Corporate Bonds over the Business Cycle, H.
Chen et al, 2014

92016 US IG Outlook: How The Dominos Will Fall?, S. Caprio, 14-Jan-2016

19 |nvestors Flows and Fragility in Corporate Bonds, I. Goldstein, H. Jiang, D. Ng, Jun 2015
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W. Jiang and Z. Zhu' find that mutual funds resort to selling CDS contracts (i.e.
going long credit) when they face unpredictable liquidity needs and when CDS
securities are liquid relative to underlying cash bonds. The piece explicitly finds that
a one standard deviation increase in fund flow volatility is associated with a 10x
increase in the amount of mutual fund CDS selling, relative to normal.

Figure 9: HY Cash vs. CDX Spreads
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We can't prove this is the reason behind the widening gap between cash and
synthetic spreads, though feedback from individual clients suggests some accounts
are driving down this road. But the picture you see above is a portrait of what
should happen if mutual fund concerns over large-scale redemptions are real.

It also demonstrates to us that liquidity, not simply credit risk, is a dominant
concern; the market is still comfortable with being long credit exposure with CDX
spreads in the mid 400bp range. For cross-asset investors, this is key: 700bps of
credit spread in high yield cash bonds today protects you less against
credit risk than it did in 1999 or 2007 (given the large proportion of
compensation related to technical (i.e., liquidity) rather than fundamental
risks).

Lastly, to tie the knot, we think Fed data even understates the risk of liquidity in
speculative grade credit markets. The amount of corporate credit owned by fund
structures that are highly susceptible to a "first mover" redemption risk has
ballooned since 2009. This includes both retail and institutional holdings of
mutual funds and commingled funds. These fund types contain a "first mover"
advantage to those owners who act quickest to sell their fund shares; the
remaining investors will suffer the externality of the fund selling illiquid credit at
potentially fire-sale prices to meet prior redemptions. For high-yield, a sizeable
55% of index eligible bonds are held by funds facing major redemption risk. For
leveraged loans, this number is 35%, but has almost doubled from 19% in 2009.

" Mutual Fund Holdings of Credit Default Swaps: Liquidity Management and Risk Taking, W.
Jiang and Z. Zhu, Nov 2015
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High-grade scores best on this metric, with only 20% of bonds being held within
more redemption prone fund types.

Figure 10: How much of credit is owned by funds with significant redemption
risk?
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We also breakdown the total holdings into institutional and retail, given that retail
holders will more likely flee the asset class when returns sour. Here again, high-
yield is most at risk, with 28% of the total owned by retail, followed by loans
(13%) and high-grade credit (7%).

Figure 11: How much of credit is owned by funds with significant redemption
risk?
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Now some may argue that the presence of institutional investors even within a
"dangerous” fund structure is permissible; these investors may have dedicated
capital to the asset class that is sticky. We don't disagree in concept. We would
rather have a higher institutional rather than retail allocation. But empirically, the
evidence is not as strong as first appears. Below is a simple picture of cumulative
US HY institutional (NOT retail) flows since 2009 graphed vs. oil prices. It is quite
clear from the below that even institutional investors can run from credit, and fast,
when credit risk rises, making the above analysis all the more stark.

Macro Keys 14 April 2016

3 UBS 8



Figure 12: US HY cumulative institutional flows vs. WTI oil prices
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How could we be wrong? Perhaps default rates and fallen angel quantities are less
than we expect during the next recession and our view of credit risk is too
pessimistic. Perhaps the SEC is able to regulate the redemption risk away from
mutual funds. But the most likely threat to our view comes again from the
ownership perspective, namely from the Federal Reserve. If most owners of credit
are selling during the next downturn, could the Fed step in order to anchor
spreads and keep primary markets open during the next recession? Luckily for us,
we don't believe this is a question that needs to be answered for 2016. But it may
prove handy to keep in the back of one's mind.

Valuation Method and Risk Statement

Risks of multi-asset investing include but are not limited to market risk, credit risk,
interest rate risk, and foreign exchange risk. Correlations of returns among
different asset classes may deviate from historical patterns. Geopolitical events and
policy shocks pose risks that can reduce asset returns. Valuations may be adversely
affected during times of high market volatility, thin liquidity, and economic
dislocation.
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without the prior approval of the Capital Market Board. However, according to article 15 (d) (i) of the Decree No. 32, there is no restriction on the purchase or sale of
the securities abroad by residents of the Republic of Turkey. Poland: Distributed by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce regulated
by the Polish Financial Supervision Authority. Where an analyst of UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce has contributed to this
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document, the document is also deemed to have been prepared by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce. Russia: Prepared and
distributed by UBS Bank (O00). Switzerland: Distributed by UBS AG to persons who are institutional investors only. UBS AG is regulated by the Swiss Financial
Market Supervisory Authority (FINMA). Italy: Prepared by UBS Limited and distributed by UBS Limited and UBS Italia Sim S.p.A. UBS Italia Sim S.p.A. is regulated by the
Bank of Italy and by the Commissione Nazionale per le Societa e la Borsa (CONSOB). Where an analyst of UBS Italia Sim S.p.A. has contributed to this document, the
document is also deemed to have been prepared by UBS ltalia Sim S.p.A.  South Africa: Distributed by UBS South Africa (Pty) Limited (Registration No.
1995/011140/07), an authorised user of the JSE and an authorised Financial Services Provider (FSP 7328). Israel: This material is distributed by UBS Limited. UBS
Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority. UBS Securities
Israel Ltd is a licensed Investment Marketer that is supervised by the Israel Securities Authority (ISA). UBS Limited and its affiliates incorporated outside Israel are not
licensed under the Israeli Advisory Law. UBS Limited is not covered by insurance as required from a licensee under the Israeli Advisory Law. UBS may engage among
others in issuance of Financial Assets or in distribution of Financial Assets of other issuers for fees or other benefits. UBS Limited and its affiliates may prefer various
Financial Assets to which they have or may have Affiliation (as such term is defined under the Israeli Advisory Law). Nothing in this Material should be considered as
investment advice under the Israeli Advisory Law. This Material is being issued only to and/or is directed only at persons who are Eligible Clients within the meaning of
the Israeli Advisory Law, and this material must not be relied on or acted upon by any other persons. Saudi Arabia: This document has been issued by UBS AG (and/or
any of its subsidiaries, branches or affiliates), a public company limited by shares, incorporated in Switzerland with its registered offices at Aeschenvorstadt 1, CH-4051
Basel and Bahnhofstrasse 45, CH-8001 Zurich. This publication has been approved by UBS Saudi Arabia (a subsidiary of UBS AG), a Saudi closed joint stock company
incorporated in the Kingdom of Saudi Arabia under commercial register number 1010257812 having its registered office at Tatweer Towers, P.O. Box 75724, Riyadh
11588, Kingdom of Saudi Arabia. UBS Saudi Arabia is authorized and regulated by the Capital Market Authority to conduct securities business under license number
08113-37. Dubai: The information distributed by UBS AG Dubai Branch is intended for Professional Clients only and is not for further distribution within the United
Arab Emirates.  United States: Distributed to US persons by either UBS Securities LLC or by UBS Financial Services Inc., subsidiaries of UBS AG; or by a group,
subsidiary or affiliate of UBS AG that is not registered as a US broker-dealer (a ‘non-US affiliate’ ) to major US institutional investors only. UBS Securities LLC or UBS
Financial Services Inc. accepts responsibility for the content of a document prepared by another non-US affiliate when distributed to US persons by UBS Securities LLC or
UBS Financial Services Inc. All transactions by a US person in the securities mentioned in this document must be effected through UBS Securities LLC or UBS Financial
Services Inc., and not through a non-US affiliate. UBS Securities LLC is not acting as a municipal advisor to any municipal entity or obligated person within the meaning
of Section 15B of the Securities Exchange Act (the "Municipal Advisor Rule"), and the opinions or views contained herein are not intended to be, and do not constitute,
advice within the meaning of the Municipal Advisor Rule. Canada: Distributed by UBS Securities Canada Inc., a registered investment dealer in Canada and a Member-
Canadian Investor Protection Fund, or by another affiliate of UBS AG that is registered to conduct business in Canada or is otherwise exempt from registration. Brazil:
Except as otherwise specified herein, this material is prepared by UBS Brasil CCTVM S.A. to persons who are eligible investors residing in Brazil, which are considered to
be: (i) financial institutions, (ii) insurance firms and investment capital companies, (iii) supplementary pension entities, (iv) entities that hold financial investments higher
than R$300,000.00 and that confirm the status of qualified investors in written, (v) investment funds, (vi) securities portfolio managers and securities consultants duly
authorized by Comissao de Valores Mobiliarios (CVM), regarding their own investments, and (vii) social security systems created by the Federal Government, States, and
Municipalities. Hong Kong: Distributed by UBS Securities Asia Limited and/or UBS AG, Hong Kong Branch. Singapore: Distributed by UBS Securities Pte. Ltd. [MCI
(P) 018/09/2015 and Co. Reg. No.: 198500648C] or UBS AG, Singapore Branch. Please contact UBS Securities Pte. Ltd., an exempt financial adviser under the Singapore
Financial Advisers Act (Cap. 110); or UBS AG, Singapore Branch, an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110) and a wholesale bank
licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of Singapore, in respect of any matters arising from, or in connection with, the
analysis or document. The recipients of this document represent and warrant that they are accredited and institutional investors as defined in the Securities and Futures
Act (Cap. 289). Japan: Distributed by UBS Securities Japan Co., Ltd. to professional investors (except as otherwise permitted). Where this document has been prepared
by UBS Securities Japan Co., Ltd., UBS Securities Japan Co., Ltd. is the author, publisher and distributor of the document. Distributed by UBS AG, Tokyo Branch to
Professional Investors (except as otherwise permitted) in relation to foreign exchange and other banking businesses when relevant.  Australia: Clients of UBS AG:
Distributed by UBS AG (Holder of Australian Financial Services License No. 231087). Clients of UBS Securities Australia Ltd: Distributed by UBS Securities Australia Ltd
(Holder of Australian Financial Services License No. 231098). Clients of UBS Wealth Management Australia Ltd: Distributed by UBS Wealth Management Australia Ltd
(Holder of Australian Financial Services Licence No. 231127). This Document contains general information and/or general advice only and does not constitute personal
financial product advice. As such, the Information in this document has been prepared without taking into account any investor’s objectives, financial situation or needs,
and investors should, before acting on the Information, consider the appropriateness of the Information, having regard to their objectives, financial situation and needs.
If the Information contained in this document relates to the acquisition, or potential acquisition of a particular financial product by a ‘Retail’ client as defined by section
761G of the Corporations Act 2001 where a Product Disclosure Statement would be required, the retail client should obtain and consider the Product Disclosure
Statement relating to the product before making any decision about whether to acquire the product. The UBS Securities Australia Limited Financial Services Guide is
available at: www.ubs.com/ecs-research-fsg. New Zealand: Distributed by UBS New Zealand Ltd. The information and recommendations in this publication are
provided for general information purposes only. To the extent that any such information or recommendations constitute financial advice, they do not take into account
any person’s particular financial situation or goals. We recommend that recipients seek advice specific to their circumstances from their financial advisor. Korea:
Distributed in Korea by UBS Securities Pte. Ltd., Seoul Branch. This document may have been edited or contributed to from time to time by affiliates of UBS Securities
Pte. Ltd., Seoul Branch. Malaysia: This material is authorized to be distributed in Malaysia by UBS Securities Malaysia Sdn. Bhd (Capital Markets Services License No.:
CMSL/A0063/2007). This material is intended for professional/institutional clients only and not for distribution to any retail clients. India: Prepared by UBS Securities
India Private Ltd. (Corporate Identity Number U67120MH1996PTC097299) 2/F, 2 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East), Mumbai (India)
400051. Phone: +912261556000. It provides brokerage services bearing SEBI Registration Numbers: NSE (Capital Market Segment): INB230951431, NSE (F&O Segment)
INF230951431, NSE (Currency Derivatives Segment) INE230951431, BSE (Capital Market Segment) INBO10951437; merchant banking services bearing SEBI Registration
Number: INM0O00010809 and Research Analyst services bearing SEBI Registration Number: INH000001204. UBS AG, its affiliates or subsidiaries may have debt holdings
or positions in the subject Indian company/companies. Within the past 12 months, UBS AG, its affiliates or subsidiaries may have received compensation for non-
investment banking securities-related services and/or non-securities services from the subject Indian company/companies. The subject company/companies may have
been a client/clients of UBS AG, its affiliates or subsidiaries during the 12 months preceding the date of distribution of the research report with respect to investment
banking and/or non-investment banking securities-related services and/or non-securities services. With regard to information on associates, please refer to the Annual
Report at: http://www.ubs.com/global/en/about_ubs/investor_relations/annualreporting.html

The disclosures contained in research documents produced by UBS Limited shall be governed by and construed in accordance with English law.

UBS specifically prohibits the redistribution of this document in whole or in part without the written permission of UBS and UBS accepts no liability whatsoever for the
actions of third parties in this respect. Images may depict objects or elements that are protected by third party copyright, trademarks and other intellectual property
rights. © UBS 2016. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved.
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