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TheHouseView Special — Searching for liquidity

Liquidity concerns for US and European corporate bond markets are not new. But the rise of “flash events” since the
crisis in the absence of clear fundamental drivers, including in some of the world’s most historically liquid markets, has
rightly captured the attention of market participants and policymakers alike.

Both the level and the resilience of liquidity are important for market participants. Unfortunately, no single metric fully
captures both concepts, making it impossible to easily summarise liquidity conditions across markets.

The overall level of liquidity does not appear low. Markets seem to be working reasonably well, especially in periods of
low stress, with many liquidity measures not materially worse than pre-crisis. The fact that the period just before the
crisis in many cases saw extraordinarily benign liquidity conditions may be contributing to the sense of low liquidity.

But this is not to say there is no issue. There is evidence of deterioration in some liquidity metrics in recent years even
during periods of relatively low volatility. And more concerning, liquidity has proven to not be resilient, as seemingly
ample liquidity has been an illusion during times of stress, exacerbating market moves and contributing to volatility.

What has driven the changes in liquidity conditions? In fixed income markets observers have focused on the large drop
in dealer bond inventories at a time when the bond market was expanding, blaming tighter bank regulation post-crisis.
But this is only part of the story: both cyclical and structural factors are playing a role.

Markets are finding ways to adapt to these evolving liquidity conditions. Alternative liquidity providers, such as hedge
funds, private equity firms, and primary trading firms in electronic markets, have emerged as banks scale back their
market making and liquidity provision. The final impact on liquidity is still uncertain. On the investor side, one response
has been to look at ETFs and mutual funds to manage liquidity risk, but this comes with its own set of issues — think of
the liquidity mismatch between an illiquid high yield bond and the high yield ETF offering daily liquidity.

Ultimately, the factors affecting liquidity are unlikely to recede anytime soon, suggesting that liquidity is likely to remain
fragile. Investors should brace themselves for continued “flash events” and bouts of volatility.

The views in this publication are informed by Deutsche Bank’s Global Strategy Group, which advises management and . . .
clients on broad market risks and global economic and financial developments. The views and forecasts of the group, EdI.tO.I’S. Marcos Arana, Matthew Luzzetti,
which consists of senior research staff, may occasionally differ from those disseminated by their research colleagues Rajni Thakur
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Concern over market (il)liquidity continues to capture the
attention of market participants and policymakers alike

QE raises fears of eurozone liquidity Market liquidity drought raises alarm bells inside Fed
squeeze FT, 147 April 2015 Reuters, 239 April 2015
. i . . Me s 1 . Shrinking liquidity exposes markets to crunch
IMF tells regulators to brace for global 'liquidity shock Reuters, 1+ May 2015
o The Telegraph, 157 ApHI 2015 BoE delves deeper into asset managers, "fragile" market
Shrinking liquidity exposes markets to crunch tiquidity Reuters, 25" Sept 2015
Reuters. 15t May 2015 : s W
Wall Street Bemoans Bond Market E(Ia:dT s Dudley downplays market llt:E{l:JtceirlsgomcsgS;i;ns, eyes
Liquidity Squeeze  wss, 2% sune 2015 BOE Says Market May Be
Underpricing Risks of Falling
Bond market liquidity will get worse, not better - industry Liquidity  sioomberg, 1+ oct 2015
experts Reuters, 247 June 2015 Ample liquidity in U.S. corporate bond market: N.Y. Fed

Reuters, 5" Oct 2015

There's Lots of Liquidity in

Market liquidity warning ngﬁ)sg}zo}sMF Treasuries, Except When '
. . e | . Needed MOSt Bloomberg, 6t Oct 2015
Beware Of the lquIdlty d@lUSlOl‘l Global bond market suffers from erratic swings amid
FT, 6" Oct 2015 liquidity drought The Telegraph, 21% Oct 2015
I'-.'ed'.s P °W‘?“ says mvestors. see less bond market Fears of global liquidity crunch haunt Davos elites
liquidity, disagree on severity  Reuters, 20" Oct 2015 ‘ The Telegraph, 20" Jan 2016
Investors will pay if liquidity driesup ~ “Seismic’ shock awaits bond liquidity
FT, 12t Nov 2015 FT, 31st Jan 2016
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Several “flash events” in recent years in traditionally liquid
markets have raised fears that liquidity conditions have worsened

Equity ETFs plunged, some by 50%, and
recovered within 1h

Treasury “flash crash”: 10-year Treasury
value rose 1% and re-traced in 15 minutes

Index: 100= 9.30 am on 215t Aug
100 o——
90 -

iShares Core

80 - Sharp plunge and

70 - recovery within ~1h Conservative

iShares US

60 1 broker-dealers

50 -

40 T T T T T T T T T T T T T
OO0 0000000000 OO
DO AdANMNMIOL DO AN ™M IO
O Hd ™ d d A 1 O A A A A A -

2015 Aug 21 2015 Aug 24

Source: Bloomberg Finance LP, Deutsche Bank Research

Euro spike against US dollar quickly reversed

2.25%,

US 10Y treasury price swing of
over 1% within 15min
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Note: Data for 2014 October 15.
Source: Bloomberg Finance LP, Deutsche Bank Research

S&P 500 dropped 5% and recovered within
15 minutes

1.11 | Sharp spike and fall /~
in EURUSD within /
1.10 - minutes
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1.07 - e EUR\USD
1.06 .

16:00
17:00 ~
18:00 A
19:00 A
20:00 -
21:00 -
22:00 ~
23:00
0:00

Note: Data for 2015 March 18.
Source: Bloomberg Finance LP, Deutsche Bank Research

The S&P Index
dropped by and
recovered back by
around 5% within 15
inutes
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Note: Data for 2010 May 6.
Source: Bloomberg Finance LP, Deutsche Bank Research

“Flash events” in which asset
prices adjust in a sharp and
sudden way have seemed to
become more regular post-crisis

These events have occurred
across asset classes, including in
equities, sovereign bonds and FX

The sharp nature of these moves,
often in the absence of new
fundamental information, has
raised concerns about liquidity

- Technology (and technological
faults) have also played a part

= Specifically, the concern is that

liquidity tends to vanish during
periods of stress

“When liquidity drops sharply, prices
become less informative and less aligned
with fundamentals, and tend to overreact,

leading to increased volatility.”

IMF Financial Stability Report, October 2015
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The fact that money has flowed into riskier and less liquid parts
of the market only exacerbates these concerns

Bond issuance in the riskier and less liquid high yield space Riskier assets, e.g., EM debt and US HY, received material inflows
ballooned post-crisis both in dollars and in euros post-crisis, though this has reversed somewhat in the last few years
400 ~USDbn USDbn - 100 200% - Cumulative mutual fund inflows
(% of net asset value)
300 - mUSD ®EUR (rhs) 150% -
100% - ~US Gowt
200 \EM debt
50% -
100 0 US HY |
0% | I P , ~US Equity
0
-50% -
2009 2011 2013 2015
Note: fixed rate issuance in each currency. Source: Dealogic, Deutsche Bank Research Source: EPFR Global, Deutsche Bank Research
= Bond issuance reached record levels post-crisis, = Mutual funds investing in riskier assets saw record
with issuers taking advantage of ultra-low rates inflows immediately after the crisis
= |n particular, issuance in the riskier and less liquid — EM debt, US high yield saw flows as a
high yield space ballooned percentage of net assets jump considerably
— Average annual issuance 3x higher since 2010, — Also true for US investment grade, and more
vs. 1999-2007 average recently for core rates, e.g., US govt. debt

As rates rise and the dollar strengthens, there is concern that investors who piled into riskier and less
liquid assets will rush for the exit, exacerbating liquidity concerns and leading to outsized price moves
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But what do we mean by market liquidity? This is a multi-
dimensional concept, and several drivers can affect it

Definition of liquidity

Ability to

_ v Buy or sell
v/ Rapidly
v~ In large volumes
v/ Ata low cost

v/ Without affecting the price

materially

Drivers of liquidity

Macro &
monetary

policy ~

backdrop

Investor risk
appetite

¢ Financial intermediaries “:

Regulation e 5

Risk
appetite !
Technolog

Price
discovery
Market  [=5Y COStS

structure

Transaction
time

Source: IMF Financial Stability Report, Deutsche Bank
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There are two key and distinct aspects of trading liquidity:
the level of liquidity and the resilience of liquidity

Market liquidity has many dimensions

Dimension Measures Example metrics*
. = Bid-ask spread
Cost Ability to transact cheaply “Round-trip” cost
Level of [
. o o o
liquidity ~
. = Ability to transact without .
Price impact . = Price impact
moving market
= Quantity / amount = Quote depth
- of liquidity = Turnover ratio
Resilience = Ability to transact in size = Dealer count
of liquidity
()
(&) []
S - Distribution of liquidity within - on/ Off the run spread
= = Share of volume of
o a market segment L
o most liquid assets
Low liquidity will typically not be resilient, = Ability of liquidity to remain
but high liquidity does not imply high ST even in periods of market = Dealer count
resilience stress, vs. “fair weather” =Volatility spikes
liquidity
Deutsche Bank thehouseview@list.db.com http://houseview.research.db.com  Note (*): Round-trip cost is the cost of a buy-and-sell transaction for the same quantity within one day. Price impact 7
Research TheHouseView Special — Searching for liquidity measures how much an asset price or total return moves for a given level of trading. Quote depth measures the

total number of quotes or sum of quote sizes. Turnover ratio measures trading activity relative to market size.
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The picture from liquidity metrics across asset classes is mixed,
but liquidity has deteriorated in many cases

Sovereiqn debt Eguitie Credit
Asset class Europe Europe Europe Comments

= Broadly fallen sharply across

Market asset classes
O O 0 (x 0
turnover

= Generally remains low relative
to early 2000s period, though
° N/A N/A has risen slightly and higher
than just before crisis

N/A

= Little to no evidence of

Bid-ask deterioration relative to before
spreads the crisis across assets

Average - ][_imited ttzla]'ta bu;[] _h?]sdd?cl@ned
trade size N/A N/A N/A N/A or assets for which data is
available

= Have become more frequent
Liquidity across assets (including FX —
spikes ° ° N/A N/A not shown), suggesting

resilience is an issue

Deutsche Bank thehouseview@list.db.com http://houseview.research.db.com Relative to pre-crisis: 8
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The overall level of liquidity does not appear low: markets seem
to be working reasonably well, especially in periods of low stress

= On a number of dimensions, persistent market
malfunctioning is not evident

= Bid-ask spreads, one of the most common metrics
of the level of liquidity, do not show particular stress

- Bid-ask spreads have recovered meaningfully
from their crisis levels and are now stable

— In most cases they are close to pre-crisis levels

= While it has become more difficult to transact in
size in some markets, greater impact on prices from
trading activity is not widespread

= Market volatility, both realised and implied*, is not
particularly high, despite the rise over the last year
— indicating markets functioning well in general

— Realised volatility is far from peaks seen at
different stages in the last 15 years, with a few
exceptions (e.g., oil price volatility is elevated)

— Implied volatility is actually lower than pre-crisis

With the notable exception of Eurozone sovereigns, bid-ask spreads
haven’t significantly worsened relative to pre-crisis levels

600%

®2010-2012
m2014-2015
>100% = worse
100% | = -- == - - B - - B, - FEIe e

200%

0%
EUR EUR uUsD usb EUR usb
Sovereign Corporate Corporate Sovereign  Equities Equities

Note: columns show average bid-ask spreads relative to 2002-2007 average for each asset class. Exact
time horizon varies for each asset class depending on data availability
Source: Markit iboxx, Bloomberg Finance LP, IMF, Deutsche Bank Research

Actual market volatility does not look elevated from a historical
perspective

100 1 o Brent (rhs) ——S&P500 Eurostoxx50 % 100
80 80
60 60
40 40
20 20

0 - T T 0

2000 2002 2004 2006 2008 2010 2012 2014 2016

Note: 20d realised volatility, per cent, annualised
Source: Bloomberg Finance LP, Deutsche Bank Research
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That liquidity conditions just prior to the crisis were particularly
benign certainly adds to the widespread perception of illiquidity

= Contributing to the perception of widespread
illiquidity is that liquidity conditions just before the
crisis were abnormally benign

= This extraordinary level of liquidity was driven by
numerous factors

— Low macroeconomic volatility
— Supportive monetary and financial conditions
— Elevated risk appetite

= But that period is an unsuitable reference point

= Many liquidity metrics were substantially better just
before the crisis relative to earlier periods
— Bid-ask spreads were lower immediately before
the crisis across assets (except US equities)

— Price impact of trading was half or less across
assets in 2005-07 compared to earlier periods

Across most assets, liquidity conditions were particularly benign
immediately pre-crisis (e.g., bid-ask spreads)

125%

07 Below 100% = liquidiy better
75 A immediately before crisis
50 -

1
0 . . . . .

us EUR USD IG uUsD EUR USD HY
Equities Sovereign  Corp.  Sovereign Equities Corp.

Note: columns denote bid-ask spread for period 2006-07 as per cent of 2002-05 (round-trip cost not bid-ask
spread for USD Corp credit). Source: Markit iboxx, Bloomberg Finance LP, IMF, Deutsche Bank Research

The impact of trading on prices in 2005-07 was half or less of that in
earlier periods, consistent with unusual liquidity just before the crisis

5 7 bp per $bn
4 -

m Before 2005 m2005-07

Decline in price impact of
trading = liquidity better
immediately before crisis

3
2
1
0

S&P 500

European equities

10y Treasury

Note: Price impact is calculated as total return divided by trading volume.
Source: Bloomberg Finance LP, Datastream, Haver Analytics, Deutsche Bank Research
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But there iIs indeed evidence of deterioration in some metrics of

liquidity in recent years

Trading volumes relative to market size have
fallen across assets, excluding US equities

4094, Per cent change in market turnover 20
2005 to 2015

20 -
0

4% 04% 1.7% 0.7% 0.2% 0.6%

Trading volume as

Xx% .
Source: SIFMA, German Finance Agency, % of market size

Datastream, Bloomberg Finance LP, Deutsche Bank Research

= Market turnover (trading volumes
relative to market size) has
generally plunged across assets

= Some of the largest drops have
come in most liquid assets

— Treasury: -70% versus 2005
— Bund: -50% over same period

= US equities are an outlier in this
trend — turnover has risen slightly

Average trade size has declined across
assets

$mn —82 :'g €mn

12 German bunds (rs) r 12

0.9 - \ - 10

0.6 - \,/\'\,»’;x- 8
NV

0.3 . 6

2005 2007 2009 2011 2013 2015

Source: SIFMA, German Finance Agency, Deutsche Bank Research

= Average trade size has declined

— About 30% below pre-crisis for
US credit, German bunds

= Smaller transactions could
indicate difficulty for larger trades
from low liquidity, but also likely
reflect rising electronification

= The recent uptrend, at least in US
credit, suggests small trade sizes
may be a lingering effect of crisis

Price impact of trading in some assets has
risen, consistent with lower liquidity

bp per $bn, —— 10y Treasury bp per $bn
12m MA 12m MA
European equities (rs)
1.6 - - 8
1.2 - \ - 6
0.8 - \ a4
\"M./_
0.4 oyt 2
0.0 . . —- 0

2005 2007 2009 2011 2013 2015

Source: Bloomberg Finance LP, Datastream, Haver Analytics,
Deutsche Bank Research

» Price impact of trading appears to
be rising in some assets (e.g., US
Treasuries, European equities)

— Levels remain far below crisis

= This signals lower liquidity, as a
given level of trading volume has
a larger impact on asset returns

= Suggests it may be more difficult
to transact in size without
affecting price
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And more importantly, liquidity has proven to not be resilient, as
ample liquidity has been an illusion during times of stress

The likelihood of low-liquidity events has risen substantially since the
crisis: the Treasury market is an example

100 - %. probability of Low liquidity events have become
low-liquidity regime more likely since the crisis
80 - N K

60 Probability of low ‘, - }
40 4 liquidity was low 3 L e -/
pre-crisis \ !

20 A

O T T T T T T T T T T
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Note: liquidity regime probability as calculated by the IMF. Source: IMF, Deutsche Bank Research

Number of spikes in implied volatility, a proxy for liquidity spikes, has
trended up and is near the highest in a decade (excl. financial crisis)

No. of 2sd implied volatility
spikes in last 18 months

=S equities
European equities
— X

70 ~
60 -
50 +
40 -
30 ~
20 -

10 N

O ol

2004 2006 2008 2010 2012 2014 2016

Source: Bloomberg Finance LP, Deutsche Bank Research

o
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The absence of broad-based deterioration in
average liquidity does not mean that liquidity is fine,
as liquidity resilience could still be impaired

Indeed, liquidity has seemed to vanish during
periods of market stress, suggesting that resilience
has been a significant problem

IMF estimates suggest that bouts of illiquidity have
become more common since the crisis

— For example, several episodes of illiquidity in the
US Treasury market since the crisis vs. no
spikes in 2005-2007

Spikes in implied volatility, a proxy for liquidity
spikes in US Treasury and equity markets
according to NY Fed analysis, have trended up

— Number of implied volatility spikes in past 18
months at or near highest level in last decade
(excl. crisis) for US, European equities and FX

— llliquidity shocks also elevated for US Treasuries

Deutsche Bank thehouseview@list.db.com http://houseview.research.db.com
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In fixed income markets, observers have focused on the large
drop in dealer bond inventories relative to bonds outstanding...

= Broker-dealers play an active market-making role
as providers of liquidity in over-the-counter markets

= Their ability to provide liquidity is constrained by
their balance sheet, among other things

= This explains why dealer inventory data in the US
has drawn so much attention in recent years

= While the stock of bonds outstanding has expanded
considerably...
— US Treasury issuance on the back of US fiscal
deficits post-crisis
— Corporates have issued considerably, to take
advantage of historically low interest rates

= _..Dealer bond inventories have not followed
through and have actually fallen

= The situation is very likely to be similar in Europe

— Stock of outstanding debt has expanded for both
sovereign and corporate markets

— Dealer inventory data are unavailable but
anecdotal evidence suggests a similar trend

Drop in dealer inventories of US bonds has drawn attention. US
Treasuries: inventories to outstanding ratio down 70% from Dec-01

Index: Dec 2001=100 Ratio - inventories to amount Index: Dec 2001=100
450 - outstanding (rhs) - 150

Treasuries bonds outstanding
350 - - 120
- 90
250 +
- 60
150 - - 30
50 T T T T T T T T T T T T T 0
LT LPEFL RO L0 B
SIS S S S S S S SIS SIS

Source: Haver Analytics, Fed, US Treasury ,Deutsche Bank Research

US corporate bonds: story likely similar, but a change in definition in
the inventories series does not allow for a robust comparison

Index: Ratio-inventories to amount outstanding* (rhs) Index:

Dec 2001=100 == Corporate bonds outstanding Dec 2001=100

250 ~ 400

200 + 300

150 - 200

100 100
50 T T T T T T T T T T T 0
T S T s

Note: corporate bond dealer inventories data reflect a change in definition in Apr-2013.
Source: Haver Analytics, SIFMA, Deutsche Bank Research
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...Blaming tighter bank regulation post crisis — even though the

evidence is not conclusive

Broker-dealer leverage is cyclical and peaked well ahead of tighter
regulations...

50 1%, Total assets / equity Dodd-Frank
45 4 US banks passed,
40 - Basel 1l
announced
35 -
30 -
25 A Peak
20 | Iever_age "_\_\
ratio
15 T T T T T
1990 1995 2000 2005 2010 2015

Source: Federal Reserve, Haver Analytics, Deutsche Bank Research

...But in addition to decreased risk taking, US dealers have noted
regulation is the primary reason for deterioration in market liquidity

Regulation

Risk or
profitability
Change in

demand
Nondealer
competition

m US corporate bonds

H Treasuries

Automation Reasons for a deterioration in market liquidity

0 20 40 60 80%

Note: Percent of survey respondents citing in top three reasons for worse liquidity
Source: Federal Reserve Senior Credit Officer Opinion Survey (Jun-2015), Deutsche Bank Research

= Tighter regulation is commonly blamed for shrinking
dealer balance sheets and the decline in traditional
market-making activity (e.g., broker-dealers)

» Regulatory changes have very likely contributed to
these trends and hurt liquidity...

— Higher capital charges, limits to bank leverage,
curbs on proprietary trading have all raised the
cost of a large balance sheet

— Restrictions on derivatives trading have
impaired liquidity in the underlying asset
= ...Butthese trends are the result of various factors —
the reality is more complex

= Declining risk appetite has also played a role —
broker-dealer leverage is very cyclical and plunged
well ahead of tighter regulation*

= Surveys of US dealers suggest lower risk appetite
and profitability have been nearly as important as
regulation for lower liquidity

= Euro area surveys are consistent with this narrative:
Decline in risk appetite, profitability and regulation
have all contributed to the decline in market making

Deutsche Bank thehouseview@list.db.com http://houseview.research.db.com
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Both cyclical and structural drivers are affecting liquidity, with
cyclical conditions partly masking the negative structural trends

Cyclical and structural factors affecting liquidity conditions

Factor Impact

Risk appetite

Accommodative
monetary policy

Rise of smaller
bond issues

Regulatory
changes

Fewer primary
dealers

Rising buy-side

concentration

Rising mutual
fund holdings

Electronification

Comments

= Higher risk appetite, which we have typically had since the crisis, means a higher willingness
to trade, thus improving liquidity

= Positive effect in cases, e.g., improved funding for financial intermediaries, more risk appetite
= Negative impact in certain markets, e.g., QE purchases reduce availability of some assets
= One-sided markets, forward guidance reduce volatility & tension between market participants

= Increase in the number of small issues reduces liquidity for each individual bond
= Trading in any issue is often infrequent and lumpy

= Tighter bank capital and bank leverage regulation and proprietary trading constraints, aimed
at reducing bank systemic risk, have lowered bank risk tolerance and market-making abilities
= Changes to introduce more pre- and post-trade transparency are positive for liquidity

= Sharp fall in number of primary dealers, traditional providers of market-making services and
absorbers during liquidity shocks

= More concentrated asset ownership reduces liquidity
= Increased risk of herd-like behaviour

= Larger holdings by mutual funds, especially open-ended mutual funds, is negative for liquidity
= Open-ended mutual funds (and ETFs) that offer daily liquidity can exacerbate liquidity shocks

= In principle makes it easier to match buyers and sellers, improving liquidity
= But the rise of high-frequency and algorithmic trading may increase the probability and
severity of liquidity shocks and market dislocations

Deutsche Bank thehouseview@list.db.com
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Examples of cyclical and structural trends

Rising number of smaller issues, e.g., Europe

More onerous bank regulation

Sharp drop in number of primary dealers

Avg. size of notional outstanding per bond
1.2 1EURDbN, 12m avg.

1.0

0.8 A

0.6 .

2003 2005 2007 2009 2011 2013 2015

Note: based on iBoxx EUR non-financials index
Source: Markit, Haver Analytics, Deutsche Bank Research

Higher concentration in buy-side

Example: core tier 1 equity ratio, eurozone banks
15%,

10 ~

5 -
2008 2009 2010 2011 2012 2013 2014 2015

Note: End-September for 2015. Source: ECB, Deutsche Bank Research

Increasing role of mutual funds in bond mkts.

Count of primary dealers

100 = Mid-80s 95
46 m Current
40 -
29
20 -
0 .

us UK

Germany

Source: Fed, UK DMO, German Finance Agency, IMF, Deutsche Bank
Research

Rise in electronification and electronic trading

Example US: share of top 20 asset managers
50% +10pp - - 3

40 +

30 -
2000

2003

2006 2009 2012

Source: Towers Watson, Deutsche Bank Research

Ownership of US corp. & foreign bonds, % of total

5% = Broker-dealers === Mutual Funds (rhs) | 25%
4 - 20
3 - 15
2 - 10
S -5
0 0

2000 2003 2006 2009 2012 2015

Source: Fed, Haver Analytics, Deutsche Bank Research

Electronic trading in US IG corp. bonds, % of total
20%

15 -
10 -

5 -

0 T T T T T
2006 2008 2010 2012 2014 2016

Source: MarketAxess, FINRA TRACE data, Haver Analytics, Deutsche
Bank Research
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Alternative liquidity providers have emerged as banks scale back
their market making and liquidity provision — the impact is unclear

= Banks taking a lesser role in market making and
liquidity provision create opportunities for others
= The new liquidity providers include shadow banking
players such as hedge funds, private equity, SWFs*
as well as principal trading firms (PTFs)**
- Private equity firms have set up credit arms to
operate in corporate bond markets
— PTFs now account for over half of trading
activity in the futures and electronic inter-dealer
cash market for Treasuries
= The overall impact of these new liquidity providers
Is still unclear — and traditional liquidity providers
are likely to remain key in the short to medium term
— More players willing to step in and provide

PTFs account for over half of trading in the Treasuries market

\églume in 10Y US Treasuries inter-dealer market (% of total)

40 ~
20 _ .
0 . — —

Principal Broker-dealer Non-bank
trading firm dealer

Hedge fund Asset
manager

Note: based on BrokerTec data; BrokerTec is an electronic trading platform that captures around two thirds
of the inter-dealer market for Treasuries. Source: Joint Staff Report (2015), Deutsche Bank Research

...and only 2 of the top-10 firms in BrokerTec are broker-dealers

BrokerTec top 10 firms by volume (% of total)

o et . 30 ® Non-bank (incl. PTFs)
liquidity should make liquidity more resilient and 20 = Bank
help put a floor on prices

~ However, they have arguably fewer incentives to 10
support market making in periods of stress 0 N

- And are likely to be more aggressive pricing- @6\‘9 o@be’ <& & o.f .\@* @&‘q \c}eﬁ% Q@ \O&Q’
wise, which can lead to adverse effects & §e® K _\_Q:\ & o

...Unlike broker-dealers, these players don’t NB\;: based on May-June 2015 data. Source: Risk.net, Deutsche Bank Research
sell additional services to clients
Deutsche Bank thehouseview@list.db.com  http:/houseview.research.db.com Note: (*) Sovereign wealth funds. (**) According to Joint Staff Report (2015), principal investor who 17
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One response from investors has been to look at ETFs / MF to
manage liquidity risk — but this does not solve liquidity concerns

Investors have turned to ETFs and mutual funds for
liquidity...

...But problems arise from mismatch between illiquid
underlying assets and liquidity promised by funds

= Rise in use of ETFs and mutual funds to mitigate
liquidity concerns

= ETFs in particular have become very popular...
- US ETF market more than tripled in 2007-14
— Record number of US ETF launches in 2015

= ...And have increasingly invested in small and
illiquid bonds via bond funds

Funds have become increasingly invested in illiquid underlying
assets while trimming buffer of liquid assets (e.g., HY funds)

121% Total HY Fund (rhs) usbbnr
10 | == Liquid Asset Ratio

g -

6 -

4

2 -

0

2000 2002 2004 2006 2008 2010 2012 2014

Note: US Domiciled Domestic Funds. Source: ICI, Haver Analytics, Deutsche Bank Research
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= But ETFs and mutual funds also present problems
= Perceived liquidity of vehicles is inconsistent with
illiquidity of underlying asset (i.e. liquidity mismatch)
If losses lead to large redemptions, funds may need
to sell illiquid assets at a discount*, raising losses...

= ...Adynamic that is likely to be exacerbated by herd
behaviour, especially with rise of retail ownership

= However, systemic risk is limited by low leverage
and still-small share of assets under management

U.S. Stock Mutual Funds

Suffer Biggest Weekly

Outflow Since 2011
Fund closure rattles
credit markets

FT, 11 Dec 2015

Bloomberg, 12t Nov 2015

Record redemptions hit US corporate bond funds
FT, 18 Dec 2015

thehouseview@list.db.com http://houseview.research.db.com
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Note (*): ETFs and mutual funds have a number of ways to deal with redemptions before selling 18
underlying assets, including holding liquid assets, redemption in-kind (i.e., giving a basket of bonds
to investors), and access to credit facilities, among others.


mailto:thehouseview@list.db.com
http://houseview.research.db.com/

The factors affecting liquidity are unlikely to recede anytime soon
— and investors should get used to these conditions

Many proposals have been put forward* to improve
liquidity, but there is no silver bullet

Proposal Commentary

= Limited applicability

\[e\eReelgelolzi=l - Highly heterogeneous market relative to

= Market commentary that liquidity conditions have
worsened across the board appears misplaced
= But analysis does suggest that in some areas

I!qu!d!ty, and more importantly the resilience of bond trading to equities or FX (no. of issuers, issues,
liquidity, has eroded on-exchange sizes, maturities, ratings)

= |t is difficult to see a reversal of the structural - Pricing often needs request for quotes
factors that have affected liquidity in recent years — Incentives to ,
and cyclical factors could turn more unfavourable standardise - (COUIE [Tl ot nly O £0E M, ey

T o ) ) ) : larger issuers that make up a fairly small

= As such, liquidity conditions are unlikely to improve issuance (size, proportion of the HY and IG universes
in the short to medium term AU

= Many players have put forward proposals aimed at Regular real- =“No brainer” for central banks and financial
improving liquidity conditions, but it is clear that time monitoring EESIVvEZEllE

there is no silver bullet of liquidity = Focus on range of liquidity metrics

~ Proposals from private sector market conditions = Especially relevant for corporate bonds
participants, official institutions, academia Targeted central
- Generally it will take time to see sustained L@ EoTelolili8 = Could include temporarily flexing collateral

improvement in market liquidity periods of policies to alleviate liquidity constraints

- In many cases, the impact is likely to be minimal - —
= [nvestors should get used to these liquidity Mitigate liquidity

conditions — and factor the risk of lower liquidity into Ml * Cannot be eradicated, but mitigants
their investment decisions asset manage- should focus on pricing the cost of liquidity

o ment industry
- Flash events and bouts of volatility likely to stay

Deutsche Bank thehouseview@list.db.com http://houseview.research.db.com Note (*): Table lists a selection of proposals from IMF, BIS, BlackRock 19
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Appendix 1
Important Disclosures
Additional Information Available upon Request

*Prices are current as of the end of the previous trading session unless otherwise indicated and are sourced from local exchanges via Reuters,
Bloomberg and other vendors . Other information is sourced from Deutsche Bank, subject companies, and other sources. For disclosures
pertaining to recommendations or estimates made on securities other than the primary subject of this research, please see the most recently
published company report or visit our global disclosure look-up page on our website at http://gm.db.com/ger/disclosure/DisclosureDirectory.eqgsr

Analyst Certification

This report covers more than one security and was contributed to by more than one analyst. The views expressed in this report accurately reflect the

views of each contributor to this compendium report. In addition, each contributor has not and will not receive any compensation for providing a specific
recommendation or view in this compendium report. Marcos Arana / Matthew Luzzetti

Attribution

The authors wish to acknowledge the contributions made by Shakun Guleria in the preparation of this report.
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Regulatory Disclosures
1.Important Additional Conflict Disclosures

Aside from within this report, important conflict disclosures can also be found at https://gm.db.com/equities under the “Disclosures Lookup” and “Legal” tabs. Investors are strongly encouraged to review this

information before investing.

2.Short-Term Trade Ideas
Deutsche Bank equity research analysts sometimes have shorter-term trade ideas (known as SOLAR ideas) that are consistent or inconsistent with Deutsche Bank’s existing longer term ratings. These trade

ideas can be found at the SOLAR link at http://gm.db.com.
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Additional Information

The information and opinions in this report were prepared by Deutsche Bank AG or one of its affiliates (collectively "Deutsche Bank"). Though the information herein is believed to be reliable and has been obtained
from public sources believed to be reliable, Deutsche Bank makes no representation as to its accuracy or completeness.

If you use the services of Deutsche Bank in connection with a purchase or sale of a security that is discussed in this report, or is included or discussed in another communication (oral or written) from a Deutsche
Bank analyst, Deutsche Bank may act as principal for its own account or as agent for another person.

Deutsche Bank may consider this report in deciding to trade as principal. It may also engage in transactions, for its own account or with customers, in a manner inconsistent with the views taken in this research
report. Others within Deutsche Bank, including strategists, sales staff and other analysts, may take views that are inconsistent with those taken in this research report. Deutsche Bank issues a variety of research
products, including fundamental analysis, equity-linked analysis, quantitative analysis and trade ideas. Recommendations contained in one type of communication may differ from recommendations contained in
others, whether as a result of differing time horizons, methodologies or otherwise. Deutsche Bank and/or its affiliates may also be holding debt securities of the issuers it writes on.

Analysts are paid in part based on the profitability of Deutsche Bank AG and its affiliates, which includes investment banking revenues.

Opinions, estimates and projections constitute the current judgment of the author as of the date of this report. They do not necessarily reflect the opinions of Deutsche Bank and are subject to change without
notice. Deutsche Bank has no obligation to update, modify or amend this report or to otherwise notify a recipient thereof if any opinion, forecast or estimate contained herein changes or subsequently becomes
inaccurate. This report is provided for informational purposes only. It is not an offer or a solicitation of an offer to buy or sell any financial instruments or to participate in any particular trading strategy. Target
prices are inherently imprecise and a product of the analyst’s judgment. The financial instruments discussed in this report may not be suitable for all investors and investors must make their own informed
investment decisions. Prices and availability of financial instruments are subject to change without notice and investment transactions can lead to losses as a result of price fluctuations and other factors. If a
financial instrument is denominated in a currency other than an investor's currency, a change in exchange rates may adversely affect the investment. Past performance is not necessarily indicative of future
results. Unless otherwise indicated, prices are current as of the end of the previous trading session, and are sourced from local exchanges via Reuters, Bloomberg and other vendors. Data is sourced from
Deutsche Bank, subject companies, and in some cases, other parties.

Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise to pay fixed or variable interest rates. For an investor who is long fixed rate instruments (thus
receiving these cash flows), increases in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the maturity of a certain cash flow and the higher the
move in the discount factor, the higher will be the loss. Upside surprises in inflation, fiscal funding needs, and FX depreciation rates are among the most common adverse macroeconomic shocks to receivers. But
counterparty exposure, issuer creditworthiness, client segmentation, regulation (including changes in assets holding limits for different types of investors), changes in tax policies, currency convertibility (which may
constrain currency conversion, repatriation of profits and/or the liquidation of positions), and settlement issues related to local clearing houses are also important risk factors to be considered. The sensitivity of
fixed income instruments to macroeconomic shocks may be mitigated by indexing the contracted cash flows to inflation, to FX depreciation, or to specified interest rates — these are common in emerging markets.
It is important to note that the index fixings may -- by construction -- lag or mis-measure the actual move in the underlying variables they are intended to track. The choice of the proper fixing (or metric) is
particularly important in swaps markets, where floating coupon rates (i.e., coupons indexed to a typically short-dated interest rate reference index) are exchanged for fixed coupons. It is also important to
acknowledge that funding in a currency that differs from the currency in which coupons are denominated carries FX risk. Naturally, options on swaps (swaptions) also bear the risks typical to options in addition to
the risks related to rates movements.

Derivative transactions involve numerous risks including, among others, market, counterparty default and illiquidity risk. The appropriateness or otherwise of these products for use by investors is dependent on
the investors' own circumstances including their tax position, their regulatory environment and the nature of their other assets and liabilities, and as such, investors should take expert legal and financial advice
before entering into any transaction similar to or inspired by the contents of this publication. The risk of loss in futures trading and options, foreign or domestic, can be substantial. As a result of the high degree of
leverage obtainable in futures and options trading, losses may be incurred that are greater than the amount of funds initially deposited. Trading in options involves risk and is not suitable for all investors. Prior to
buying or selling an option investors must review the "Characteristics and Risks of Standardized Options”, at http://www.optionsclearing.com/about/publications/character-risks.jsp. If you are unable to access the
website please contact your Deutsche Bank representative for a copy of this important document.

Participants in foreign exchange transactions may incur risks arising from several factors, including the following: ( i) exchange rates can be volatile and are subject to large fluctuations; ( ii) the value of currencies
may be affected by numerous market factors, including world and national economic, political and regulatory events, events in equity and debt markets and changes in interest rates; and (iii) currencies may be
subject to devaluation or government imposed exchange controls which could affect the value of the currency. Investors in securities such as ADRs, whose values are affected by the currency of an underlying
security, effectively assume currency risk.

Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the investor's home jurisdiction.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, a member of FINRA, NFA and SIPC. Analysts employed by non-US affiliates may not be associated persons of Deutsche Bank
Securities Incorporated and therefore not subject to FINRA regulations concerning communications with subject companies, public appearances and securities held by analysts.

Germany: Approved and/or distributed by Deutsche Bank AG, a joint stock corporation with limited liability incorporated in the Federal Republic of Germany with its principal office in Frankfurt am Main. Deutsche
Bank AG is authorized under German Banking Law (competent authority: European Central Bank) and is subject to supervision by the European Central Bank and by BaFin, Germany’s Federal Financial Supervisory
Authority.
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United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at Winchester House, 1 Great Winchester Street, London EC2N 2DB. Deutsche Bank AG in the United
Kingdom is authorised by the Prudential Regulation Authority and is subject to limited regulation by the Prudential Regulation Authority and Financial Conduct Authority. Details about the extent of our
authorisation and regulation are available on request.

Hong Kong: Distributed by Deutsche Bank AG, Hong Kong Branch.

India: Prepared by Deutsche Equities Private Ltd, which is registered by the Securities and Exchange Board of India (SEBI) as a stock broker. Research Analyst SEBI Registration Number is INHO00001741.
DEIPL may have received administrative warnings from the SEBI for breaches of Indian regulations.

Japan: Approved and/or distributed by Deutsche Securities Inc.(DSI). Registration number - Registered as a financial instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho) No. 117.
Member of associations: JSDA, Type |l Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved in stock transactions - for stock transactions,
we charge stock commissions and consumption tax by multiplying the transaction amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result of share price
fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from foreign exchange fluctuations. We may also charge commissions and fees for certain categories of
investment advice, products and services. Recommended investment strategies, products and services carry the risk of losses to principal and other losses as a result of changes in market and/or economic
trends, and/or fluctuations in market value. Before deciding on the purchase of financial products and/or services, customers should carefully read the relevant disclosures, prospectuses and other
documentation. "Moody's", "Standard & Poor's", and "Fitch" mentioned in this report are not registered credit rating agencies in Japan unless Japan or "Nippon" is specifically designated in the name of the
entity. Reports on Japanese listed companies not written by analysts of DSI are written by Deutsche Bank Group's analysts with the coverage companies specified by DSI. Some of the foreign securities stated
on this report are not disclosed according to the Financial Instruments and Exchange Law of Japan.

Korea: Distributed by Deutsche Securities Korea Co.
South Africa: Deutsche Bank AG Johannesburg is incorporated in the Federal Republic of Germany (Branch Register Number in South Africa: 1998/003298/10).

Singapore: by Deutsche Bank AG, Singapore Branch or Deutsche Securities Asia Limited, Singapore Branch (One Raffles Quay #18-00 South Tower Singapore 048583, +65 6423 8001), which may be
contacted in respect of any matters arising from, or in connection with, this report. Where this report is issued or promulgated in Singapore to a person who is not an accredited investor, expert investor or
institutional investor (as defined in the applicable Singapore laws and regulations), they accept legal responsibility to such person for its contents.

Qatar: Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre Regulatory Authority. Deutsche Bank AG - QFC Branch may only undertake the financial
services activities that fall within the scope of its existing QFCRA license. Principal place of business in the QFC: Qatar Financial Centre, Tower, West Bay, Level 5, PO Box 14928, Doha, Qatar. This information
has been distributed by Deutsche Bank AG. Related financial products or services are only available to Business Customers, as defined by the Qatar Financial Centre Regulatory Authority.

Russia: This information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any appraisal or evaluation activity requiring a license in the Russian Federation.

Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia LLC Company, (registered no. 07073-37) is regulated by the Capital Market Authority. Deutsche Securities Saudi Arabia may only undertake the
financial services activities that fall within the scope of its existing CMA license. Principal place of business in Saudi Arabia: King Fahad Road, Al Olaya District, P.O. Box 301809, Faisaliah Tower - 17th Floor,
11372 Riyadh, Saudi Arabia.

United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by the Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only
undertake the financial services activities that fall within the scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International Financial Centre, The Gate Village, Building 5, PO Box
504902, Dubai, U.A.E. This information has been distributed by Deutsche Bank AG. Related financial products or services are only available to Professional Clients, as defined by the Dubai Financial Services
Authority.

Australia: Retail clients should obtain a copy of a Product Disclosure Statement (PDS) relating to any financial product referred to in this report and consider the PDS before making any decision about
whether to acquire the product. Please refer to Australian specific research disclosures and related information at https://australia.db.com/australia/content/research-information.html

Australia and New Zealand: This research, and any access to it, is intended only for "wholesale clients" within the meaning of the Australian Corporations Act and New Zealand Financial Advisors Act
respectively.

Additional information relative to securities, other financial products or issuers discussed in this report is available upon request. This report may not be reproduced, distributed or published by any person for
any purpose without Deutsche Bank's prior written consent. Please cite source when quoting.
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