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What do natural hazard risks look like?
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How natural hazard and market risks interact?
The case of earthquakes
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What can we learn from stress transmission in nature?
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How systemic stress and markets interact
Geopolitical, terrorism and financial drivers

OPEC oil crisis
140

17-Oct-73
120

100

80
Apr-73

Aug-73

Dec-73  Apr-74

BS&P 500

Source: Bloomberg

9/11 attacks
1400

1300
11-Sep-01

1200

1100

1000

900

800

Apr-01  Aug-01 Dec-01  Apr-02
mS&P 500

/

Lehman Brothers bankruptcy
1600

1400
15-Sep-08

1200
1000
800
600
400
Apr-08  Aug-08 Dec-08  Apr-09
m S&P 500

Deutsche Bank
Markets




What can we learn from stress transmission in markets?
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What can we learn from stress transmission in markets?
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What can we learn from stress transmission in markets? N
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Aspects of risk when resilience is important N

About nature and markets What does this mean?

— Periods of calm can indicate a build up of — Assets and liabilities can and do interact
stress for the worse

— Fault lines are usually evident before an — Profits can become illusory very quickly
event

— Stress can be released quickly

— There are usually aftershocks

Resilience:
1. The power or ability to return to the original form, position, etc., after being bent, compressed, or stretched; elasticity.
2. Ability to recover readily from illness, depression, adversity, or the like; buoyancy.
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Striving for resilience

What individuals can learn from insurers

m:_s:@dﬂo:mm___m:om .
A framework for insurers

Linkages across assets and liabilities for an insurer

Research! has shown that an optimal investment
strategy should involve three building blocks:

— A performance-seeking portfolio
longer-term growth oriented e.g. credit, equity,
Surplus owned by real-estate
equity holders
: — A liability-hedging portfolio
Ny hedging liabilities e.g. long-term bonds and
inflation linked bonds

Contingent
capital

— An endowment-hedging portfolio
hedging cash-flows e.g. cash, short-term fixed

income, contingent capital

1 EDHEC Risk Institute, What Asset-Liability Management Strategy for Sovereign Wealth Funds?
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Striving for resilience
A framework for individuals

Linkages across assets and liabilities What is the default position for an individual?

Equities, hedge funds, growth, balanced,
diversified, protected income, annuity

With a range of payoffs that manage risk

Long bonds / income protection insurance / life
Basic insurance / house insurance
structure

income . .
Basic income portfolio
An adequate level of capital or cash inflow
Allocated to: property / cash in bank / credit
Deutsche Bank Financial Standard Best Practice Seminar, 17 September 2012
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What is the risk for individuals?
Average vested benefits by age

Only the top 25% can comfortably afford to retire in their 60s

— 500 The average Australian only begins to

m draw down in their 60s when they

® have $180k to $250k in their Super
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While the less well off 25% still have to save to their 70s
For an individual, we define risk as the chance of outliving one’s Superannuation assets

Deutsche Bank Financial Standard Best Practice Seminar, 17 September 2012 Source: APRA Superannuation Statistics
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Performance seeking portfolio
How much investment risk is optimal after retirement?

Investment balance - Volatility = 5% Investment balance - Volatility = 10%
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Both studies assume a initial retirement endowment of 6.5 times the avg. annual salary and a replacement ratio of 60% of the avg. annual salary (inflation-
indexed). Investment returns are expected to be 4% real p.a.
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Performance seeking portfolio
90% chance of securing retirement income

Expected real investment return [%]
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Based on a Superannuation balance at age 65 of 6.5 times the annual salary and a 60% replacement rate.
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Liability hedging portfolio N

The case of annuities, is $250k really enough?

Indexed annuity equivalent of Superannuation wealth at age 65

Have asset portfolio returns compensated for this loss in future purchasing power?
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Based on a life expectancy of 84.1 years  Source: Deutsche Bank and Australian Bureau of Statistics
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Summary N

How can we manage the risk of outliving the assets?

There are three primary decisions here:

Take

more fisk 1.The contribution rate

2.The asset allocation

3.The hedges to put in place

Contribute

Retire

more later

We focus on the capital markets decision:

How much investment risk is optimal to minimise
the chance of outliving ones superannuation
assets?

Take less
risk
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Achieving resilience
Our sample portfolio

Linkages across assets and liabilities Statistically significant relationships

AU property correlations

Australian

S — 60% to CPI
— 30% to Average Weekly Earnings

. Macro Hedge Funds
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Credit .
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>FMMN__M= >_umo.h“_~_m_._ Note: based on indices noted overleaf, correlation of

quarterly observations, 1990 until present
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Achieving resilience
Asset class returns

The asset performance The asset universe
1200

Asset class
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Source: Bloomberg
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Achieving resilience
Asset allocation is a critical decision
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Achieving resilience

Some concluding observations

Should we take resilience seriously?
Rolling returns S&P 500 Jan 2000 — Jan 2012
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Appendix and disclaimer

Disclaimer /

The information herein is believed to be reliable and has been obtained from sources believed to be reliable, but we make no representation or warranty, express or implied, with
respect to the fairness, correctness, accuracy, reasonableness or completeness of such information. In addition we have no obligation to update, modify or amend this communication
or to otherwise notify a recipient in the event that any matter stated her or any opinion, projection, forecast or estimate set forth herein, changes or subsequently becomes
inaccurate.

We are not acting and do not purport to act in any way as an advisor or in a fiduciary capacity. We therefore strongly suggest that recipients seek their own independent advice in
relation to any investment, financial, legal, tax, accounting or regulatory issues discussed herein. Analyses and opinions contained herein may be based on assumptions that if altered
can change the analyses or opinions expressed. Nothing contained herein shall constitute any representation or warranty as to future performance of any financial instrument, credit,
currency rate or other market or economic measure. Furthermore, past performance is not necessarily indicative of future results.

This communication is provided for information purposes only. It is not an offer to sell, or a solicitation of an offer to buy, any security, nor to enter into any agreement or contract with
Deutsche Bank AG or any affiliates. In addition, any subsequent offering will be at your request and will be subject to negotiation between us. It is not intended that any public offer will
be made by us at any time, in respect of any potential transaction discussed herein. Any offering or potential transaction that may be related to the subject matter of this
communication will be made pursuant to separate and distinct documentation and in such case the information contained herein will be superseded in its entirety by such
documentation in final form.

In the United Kingdom, this communication is approved and/or communicated by Deutsche Bank AG London, a member of the London Stock Exchange. This communication has not
been approved for distribution to, or for the use of, private customers as defined by as defined by appropriate local legislation and regulation. Deutsche Bank Securities, Inc., a
member of the NYSE, NASD and SIPC, a subsidiary of Deutsche Bank AG, conducts investment banking and securities activities in the United States.

This communication and the information contained herein
2010 Deutsche Bank AG.

confidential and may not be reproduced or distributed in whole or in part without our prior written consent. Copyright ©
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