Financial System Architecture
Adapting to Systemic Concerns

Darrell Duffie
Stanford University

Pacific Institute for the Mathematical Sciences, Summer School
Economics and Mathematics of Systemic Risk and Financial Networks
Vancouver, July, 2014



Capital and Liquidity Provision

ULTIMATE USER OF CAPITAL (ISSUER-BORROWER)

v

INVESTMENT COMPANIES
(CLO-SPV, ETF, Mutual Fund, Hedge Fund, REIT, BDC, PE, VC)

v

Rl
o O > O

ULTIMATE INVESTORS




credit provision with

other trading maturity transformation

underwriting ' \

payment
market making and
settlement

hedging

Volcker boundary of
U.S. banking system



Policy changes affecting market structure

e Bank capital and liquidity rules (Basel, stress tests)
e Bank activity limits (Volcker)

* Derivatives market competition and transparency
* Collateral, central clearing, counterparty limits

* Monetary policy (ZLB, LSAP, RRP)
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Secondary Market Architecture

direct exchange
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Hybrid OTC Market Approaches

OTC multilateral trading facilities
(swap execution facility, bond trading platform)







Central Clearing
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CCP Default Management Waterfall
Failed member margin and Payment to
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Tri-party Repo Clearing
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CPSS-10SCO FMI Principle 9

“An FMI should conduct its money settlements in
central-bank money where practical and available.

If central bank money is not used, an FMI should
minimize and strictly control the credit and liquidity
risk arising from the use of commercial bank

money.”

“One way an FMI could minimize these risks is to
limit its activities and operations to clearing and
settlement and closely related processes.” (CHIPS)



Lehman’s tri-party repo book
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September 2008 Run on Money Market Funds

Institutional investment in prime money market mutual funds
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Prime-Brokerage
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Morgan Stanley collateral received that can be pledged
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Morgan Stanley’s Liquidity Loss Sept. 12-22, 2008

Prime brokerage liquidity loss

. Prime e New York $44.8 billion
85.3 Broker

billion $56.4b e London $17.6 billion

— Conduit finance roll off ($8.8 billion)

AN

Derivatives collateral loss ($7.3 billion)

Debt maturing/buyback ($5.4 billion)

Repo haircut widening ($4.0 billion)

Other ($3.4 billion)

Duffie (2011) Data source: Morgan Stanley-FRBNY FCIC disclosure



Multiple prime brokers
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Prime-Brokerage Custodian




Who handles the bonds?

“ Bond Fund+ETF & Dealer Bonds Financed

4000

3500

3000

2500
2000
1500
1000
500 I I
0 - | | | | | | | | | | | |

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Assets (billion USD)

Data sources. ICl: AUM, bond mutual funds + ETFs. FRBNY: primary dealer daily
financing (securities out) of UST + agencies + MBS + corporate bonds (first quarter).
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How are REIT assets growing?

“ Agency assets
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Dealers and Hedge Funds

“ Fixed Income Hedge Fund AUM & Dealer Corp Bond Inventory
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Data sources. Dealer inventories: FRBNY (March). Fixed income hedge funds AUM (Barclay)



Average daily bond market turnover

“ Municipal bonds & Corporate bonds
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Trading volume
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BrokerTec: US10YR. TRACE: MBS 30yr FNMA TBA 3%, 3.5%, 4%. CORP 100 most traded IG.



Volume and Volatility
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Data sources: CME: UST10yr-VIX. BrokerTec: UST10yr daily volume (S billions).



Daily Average Volume: Interest Rate Derivatives

“ US-0OTC = US-EXCH UK-OTC
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Risk-weighted assets are limited by
available capital c.

Amount y of riskier asset

Amount x of safer asset



The leverage rule could be distortionary, by
penalizing safe assets relative to risky assets.

Amount of risky assets

Amount of safe assets



