Dealer Assets Have Stagnated since the Crisis
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Source: Board of Governors of the Federal Reserve, Financial Accounts of the United States.

Note: The chart plots total financial assets of securities brokers and dealers at the subsidiary level. The
solid red curve shows the exponential growth trend, computed over 1990-2008; the dashed line is set at
$3.5 trillion.



Questions to the Panelists

Has the contraction of dealer balance sheets caused a decline In
market liquidity?

Has the system become less resilient to shocks?

How does the stance of monetary policy impact market liquidity
conditions?



Panelists

* Michael Fleming, Vice President, FRBNY

* Charles Jones, Professor, Columbia University

o Torsten Slok, Managing Director, Deutsche Bank



Has Liquidity Changed in the U.S. Treasury Market?

Panel Discussion
Michael Fleming
Federal Reserve Bank of New York

October 20, 2015

Views expressed are those of the presenter and not necessarily those of the Federal Reserve Bank of New York
or the Federal Reserve System.



Reasons to Think Liquidity May Have Changed

» Dealers’ reduced balance sheets and risk taking

« Aftermath of crisis, regulatory changes, changes in market structure

« Technological changes and entrance of new participants
* Growth in market and changes in liquidity demand

* Monetary policy environment
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Bid-Ask Spreads Are Narrow and Stable
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Millions of Dollars

Depth Has Declined from Recent Highs
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Price Impact of Trades Has Recently Risen
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Millions of Dollars

Trade Size Has Declined Over Time
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Is Liquidity as Good as Evidence Implies?

Misinterpreting evidence and/or looking at wrong measures
Evidence Is for interdealer market, not dealer-customer market
Evidence Is for on-the-run securities, not off-the-runs

— Little recent evidence of liquidity bifurcation

Concerns really about liquidity risk (not average liquidity)
— Some evidence of this increasing for Treasuries (and equities)

Concerns about future liquidity — when policy normalizes



Measuring liquidity in treasuries

Charles M. Jones
Robert W. Lear Professor of Finance and Economics

Columbia Business School
October 2015



1. Volatility and info drive liquidity

= In every asset market, illiquidity is highly correlated
with the volatility of fundamentals.
o Theoretically (e.g., Kyle 1985 and literally dozens more)
o Empirically

= Rates volatility is appropriately higher at this inflection
point, ergo so is illiquidity.

= Liquidity also depends (negatively) on the degree of
information-based trading in a market.

= Possible that participants are collecting more valuable
information about macroeconomic conditions.



2. New liquidity measures needed

In a world with order-splitting, large traders need to worry
about:

= Bid-ask spreads
= Price impacts (permanent and temporary)
= Order anticipation strategies of others

In such a market, use implementation shortfall or
slippage to measure trading costs (and thus liquidity) for
large traders.

Equity markets have been through this transformation.
Bid-ask spreads and slippage can tell a different story.



‘ A slippage example

At 9:00am:
= Quote midpoint is 100.

= $50mm order to buy T-bonds released to the trading
desk.

Order executes in five pieces:
9:0lam: $10 mm at 100-1/32
9:05am: $10 mm at 100-3/32
9:16am: $10 mm at 100-2/32
9:18am: $20 mm at 100-4.5/32

= Average execution price: 100-3/32
= Slippage is 3/32 or 9.375 basis points



Large cap trading costs have trended down
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Small cap trading costs remain high
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Source: 1/20/2015ITG Global Cost Review 2014/Q4
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Rates and vol normalization are coming

Front-end and long-end rates will move up to higher levels over the
coming years.

This normalization process will also include a normalization of volatility
In all financial markets

The smoother the normalization is, the better it is for the economy.

But:
-Low bond market liquidity is magnifying volatility
-Unpredictability of monetary policy increases volatility

-If global forces holding US rates down disappear then we will
also see more volatility

Deutsche Bank Research Torsten Slok, torsten.slok@db.com +1 212 250-2155 October 2015 1



Fed liftoff is key driver of rates vol

— Rates vol (Is)
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For the past five years the FOMC has
been too optimistic about growth
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So far rates remain low, but what if
the forces driving rates turn around?

Forces driving US rates at the moment
- Foreign private demand (pushing rates down)
- ECB and BoJ QE (pushing rates down)
- Fed hiking slowly (pushing long rates down)

- Fed hiking (pushing rates up)
- Quantitative Tightening (pushing front-end rates up)

Bottom line:
-Low bond market liquidity is magnifying volatility
-Unpredictability of monetary policy increases volatility

-If global forces holding US rates down disappear then we will
also see more volatility
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Appendix 1

Important Disclosures
Additional Information Available upon Request

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.egsr

Analyst Certification
The views expressed in this report accurately reflect the personal views of the undersigned lead analyst(s). In addition, the undersigned lead
analyst(s) has not and will not receive any compensation for providing a specific recommendation or view in this report. Torsten Slok
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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.

3. Country-Specific Disclosures

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.
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and for its compliance with CVM Instruction # 483.

EU countries: Disclosures relating to our obligations under MiFiD can be found at http://www.globalmarkets.db.com/riskdisclosures.

Japan: Disclosures under the Financial Instruments and Exchange Law: Company name - Deutsche Securities Inc. 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 Il Financial Instruments Firms
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financial instruments or related services. We may 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.
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purchase or may have an interest to purchase such securities. Deutsche Bank may engage in transactions in a manner inconsistent with the views discussed
herein.

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
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Risks to Fixed Income Positions

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 that 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 the coupons to be received 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.
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