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Diversification

Are we managing away too much returfiz s

Richard Keary
FRM (Australia) Pty Ltd



» Models to be used but never believed

— MPT and CAPM have been blamed for a lot

— If we throw them out, how do we ground our beliefs
» Good portfolio construction — a micro view

— Building a specific portfolio to maximise the diversification benefit before return degradation sets in
» Good portfolio construction — a macro view

— Good portfolio construction allows the less then perfect correlation between risky assets manage the
overall risk

— Lazy portfolio construction tries to manage risk by diversifying every component
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Source: FRM, stylized examples
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* The major legacy of MPT is that

portfolio diversification can reduce
investment risk

The diversification of idiosyncratic
risks that is required by CAPM has
left portfolios under-diversified

The concentration has been to the
equity market risk factor
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S&P500 Total Return % | Compounded % pa
3 years -26.62 -9.79
S years -3.90 -0.79
10 years -14.77 -1.59

Source: Bloomberg, periods ending June 2010.
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Volatility is assumed to be fairly stable —
the VIX index is the market's best bet on
volatility in the coming thirty days

Five and ten years ago did any model
estimate close to zero return on the S&P
500 index?

Correlations do converge

— We can make a case that is a good thing under
certain circumstances



..... then we impose real limitations on ourselves @RM

The use of benchmarks and sloppy product origination means these two
Diversified Fixed Income funds are NOT the same — one is clearly inferior

Diversified Bond Diversified Bond
Fund Fund
Australian Bond Global Bond A
Fund Fund \
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Diversification and Expected Return
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Source: FRM, stylized examples
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preferred Systematic Trading managers
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0.8 — Rolling three year pair wise
c V. . .
5 W\ correlation for our preferred CTAs is
= 0.7 W N\ reasonably stable between 0.6 and
206 0.8
305 . :
pt — Correlation converges when P&L is
=% 0.4 positive and breaks down in
§ 0.3 drawdown
<02
0.1
0

L) L) 3 %) ) © o A A Qo) S) & O
Q& G\Q \){\Q Q}(\Q \}QQ 'b& 6& @Q g Q Q Q Q
YWY W QT 0O

Source: FRM - Rolling 3 year correlation of FRM’s selected Systematic Trading managers when FRM Sigma was first built. There are six
major managers in the data.

Page 34



[EEN
3
>

e Limit of diversification

14% V\\\

12% — Under different assumptions of
\ correlation the diversification

10% = benefits are achieved at a different

number of managers

8%

6% — With CTAs, the correlation is quite
high and stable

4%

==correlation=0.7 ==correlation=0.4 correlation=0.1 — At correlation of 0.7, there seems to

2% be little additional benefit beyond a
handful of managers

O% T T T T T T T T T T T T T T T 1

Expected portfolio standard deviation
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Number of managers in the portfolio

Source: FRM - Expected standard deviation of equally weighted portfolios of different sizes when the correlation of each
manager to each other is 0.1, 0.4 and 0.7.
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The Skill gradient
25%  Differentiating between managers

— Having skill should allow the selector of
20% the hedge funds to build portfolios from
the blue line rather than the red

15% — Redline is no skill so every manager
assumed to deliver the same level of
return

10%
—Expected return from managers with selection skill * Assuming all managers have been
506 normalised to 15% volatility, the
==Expected return from managers without selection gradient in returns can also be
Skiii thought of as a gradient in Sharpe
0% ratio

123456 78 91011121314151617 181920
Managersin order of expected return

Source: FRM, stylized examples, We believe there is a gradient of quality in CTAs, the blue line allows the skilled selector to
differentiate performance. On the red line every manager assumed to deliver the same level of return.
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Return per unit of risk

Source: FRM
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The expected return per unit of risk
decays after a relatively small
number of managers

Combining

— 0.7 correlation that we observe
between CTAs and

— expected return from a skill gradient

Build equally weighted portfolios of
different sizes, and then use MPT to
calculate the return/risk
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Evnartad ratiirn and tha niimhaoar nf manananare
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Skill, Diversification and Expected return
12% :
» The lines on the chart represent
10% the upper-quartile, median and
lower quartile manager for each
g Bl | simulation based on performance
@ over the past 5 years.
2 6%
2 /J » So even if your skill in picking
o 4% managers is the same (i.e. you
o always build the upper quartile
2% 1 ==25th percentile ==Median ==75th percentile portfollq), yqur expecteq return is
lower with bigger portfolios.
0% T T T T T T T T T T T T T T T T T 1

2 3456 7 8 91011 121314151617 1819 20
Size of portfolio

Source: FRM. Shows output of a monte carlo simulation using the FRM database of long-term trend following managers.
Builds10,000 random portfolios comprised of two managers (equally weighted), then 10,000 random portfolios of three managers and
so on up to 20 managers. We show upper-quartile, median and lower quartile manager for each set of 10,000 - based on performance
over the past 5 years.
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Isky assets can be very good for portfolios
S&P 500 US High Yield Barclay CTA

% % Index

%

Sep - Nov 87 -29.58 -2.58 9.74
Aug - Oct 90 -13.83 -11.18 10.92
Aug 98 -14.48 -5.05 SR02

Sep - Nov 00 -13.13 -1.7 2.1
Feb — Mar 01 -14.88 -0.51 3.76
Aug — Sep 01 -13.83 -6.18 Sl
Jun — Jul 02 -14.32 -11.32 9.56
Sep 02 -10.87 -1.56 2.42
Aug 07 — Dec 08 -35.87 -24.64 21.36

Source: FRM. Past performance is not indicative of future performance, September 1987 — December 2008
S&P 500 TR Index (USD), ML US High Yield Master Index (USD), Barclay CTA Index (USD)
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FRM Sigma- Net Return vs Risk (volatility) FRM Sigma - Net Return vs Risk (volatility)
Three years to 0/6/2010 Five years to 30/6/2010
# Sigma(Hedged) A Global Equity Dome! X Domestic Bonds ¢ Sigma(Hedged) A Global Equity Domestic Equity XD ic Bonds
15% 16%
14%
10% » 12%
10%
g 5% S 8%
S 0% S 6%
£ S 4%
% 5% D 2%
i “ 0%
-10% A 2% A
-15% -4%
0% 2% 4% 6% 8% 10% 12% 14% 16% 18%

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 22%
Risk (volatility) % pa

Source: FRM — see important notes at the end of this presentation

Page 40

Risk (volatility) % pa



FRM

CDN Cinma ratiirne havwn hanoan ctronnm
I IT\IVI QIUIIIQ ICLWuUlIlio liavc uycCClli QLlUIlU
FRM Sigma - Cumulative Returns after fees FRM Sigma - Cumulative Returns after fees
(30/11/2005 - 30/6/2010) (31/1/2007 - 30/6/2010)
—Sigma(Hedged) —Global Equity —Domestic Equity —Domestic Bonds —Sigma(Hedged)  —Global Equity Domestic Equity ~ —Domestic Bonds
100% 80%
80% 60%
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40% 20%
20% 0%
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Source: FRM — see important notes at the end of this presentation
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FRM
FRM Sigma reduces portfolio risk despite apparent risk

FRM Sigma - Impact on portfolio
Three Years to 30/6/2010

#BaseIndex M5%inSigma A10%in Sigma < 15% in Sigma

0%
-1%
®
o
S -2%
-
=
E -3% B
-4% .
-5%

8.0% 8.5% 9.0% 9.5% 10.0%  10.5%  11.0%
Risk (volatility) % pa

Source: FRM — see important notes at the end of this presentation
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Crancliicinn
LUILIUVIUOIVUI I
 Models

— Models should be used but never believed

» Portfolio construction
— Shock proof?? How long is a piece of string?

— Good portfolio construction is the combination of risky assets allowing the correlation between the
assets to manage the portfolio risk

— Lazy portfolio construction is combining already over diversified assets — risk reduction comes at the
expense of return, and maybe does not come at all

* Look at what an asset does to the portfolio — not the asset in isolation
— Managed futures have a long history of adding something to a traditional portfolio in times of stress

— FRM Sigma is designed to look like a single manager but without the single manager risk

— ltis volatile

— It has low performance correlation with shares
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Typical balanced fund

Referred to as the ‘base index’ in charts is comprised 40% Australian shares, 30% international shares, 5% global fixed income, 20%
Australian fixed income, 5% cash

Indices used S&P ASX 300 accumulation Index, MSCI World ex Australia net div reinvested in AUD, Barclays Capital Global Aggregate (AUD hedged),
UBS Australia Composite Bond Index, UBS Australian Bank Bill Index
FRM Sigma FRM Sigma Limited (FRM Sigma) is a Cayman Islands Registered Mutual Fund managed by FRM Investment Management Limited, based

in Guernsey. FRM Sigma will be offered in Australia via registered managed investment scheme called FRM Sigma Fund. FRM Sigma
Fund will launch on 1st September 2010 and so does not exist at the time of writing. FRM Sigma Fund will own shares in FRM Sigma. Any
performance of FRM Sigma shown here is the USD performance net of fees hedged to the AUD.

Rolling 3-year correlation
(page 7)

Actual average rolling 36 month correlation of the six preferred Systemic Trading managers when Sigma was built. For any point in time the
trailing 36-month correlation between manager 1 and managers 2,3,4,5 and 6 are calculated. Repeat for manger 2, 3, 4, 5and 6. The
average for each of these correlation numbers is the data point for that month.

Limits of Diversification
Benefit
(page 8)

Portfolio variance is calculated by the formula below. Managers are equal weighted. Standard deviation for each manger is fixed at 15%
[sigma(i) and sigma(j)]. Correlation is 0.7, 0.4 or 0.1. Each point on the x axis represents a certain number of managers in the portfolio; we
can do this equation for each of the three lines to get the data points. Do this for all N from 1 to 20 to derive the three curves

Diversification and Expected
Return (page 10)

We have assumed that of the 20 managers, manager 1 makes 20% with 15% vol, manager 2 makes 19.5% with 15% vol, manager 3 makes
19% with 15% vol and so on with each manager dropping their expected return by 0.5% to represent a quality gradient. We are assuming
constant covariance between managers of 0.7. Therefore, when managers are equally weighted we know the expected standard deviation
of the portfolios of different sizes. Expected return is the average of all the managers in the portfolio since it is equally weighted. The y-axis
on the chart then shows expected portfolio return / expected portfolio standard deviation; i.e. return per unit of risk, the higher the better. We
can see that under these assumptions the most efficient portfolio is about 5 or 6 managers.

On our assumptions

e Correlation — chart 2 shows that 0.7 is a very sensible assumption based on the historic performance of the managers
e Standard Deviation — we can force managers to target 15% in the managed account framework.
e Return is the most subjective, but strongly believe there is a quality gradient.

Portfolio variance
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= E E W W T 0
i
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This document has been provided to you by the relevant FRM entity listed below (“FRM”) subject to the conditions and restrictions set out below. To the best of FRM’s knowledge,
this document is true and accurate as at the date hereof. FRM and its affiliates make no express or implied warranties or representations with respect to the information contained
in this document and hereby expressly disclaim all warranties of originality, accuracy, completeness or fitness for a particular purpose. The information and any services and
products referred to herein are only directed at certain institutional and other investors with sufficient experience and understanding of the risks involved. This document is not
available for distribution in any jurisdiction where such distribution would be prohibited and is not aimed at such persons in those jurisdictions and in those cases where the law
prohibits this type of document being provided. This document is for information purposes only and does not constitute an offer, invitation or solicitation in respect of any securities,
investment product or investment advisory services. Past performance is not indicative of future performance and a loss of principal may occur. Any specific assets held in any
portfolio(s) mentioned herein are subject to change and should not be deemed representative of portfolio holdings in the future. Following the date of this document, market
conditions and any opinions expressed by FRM may change without notice. Except where agreed explicitly in writing, FRM does not provide investment or other advice and nothing
in this document constitutes any advice, nor should be interpreted as such. The contents of this document are confidential and must not be copied or otherwise distributed to any
other person.

In Guernsey: FRM Investment Management Limited, which is licensed and regulated by the Guernsey Financial Services Commission.
In the United Kingdom: Financial Risk Management Limited, which is authorised and regulated by the Financial Services Authority.

In the United States: FRM Americas LLC, which is registered with the Securities and Exchange Commission, the Commodities Futures Trading Commission (as a Commaodity
Trading Advisor) and is a member of the National Futures Association.

In Japan: FRM International Limited Tokyo Branch, which is registered as an Investment Advisor with the Kanto Local Finance Bureau of Ministry of Finance, Japan (Registration #:
Kanto Zaimu Kyokucho (Kinsho) #624).

In Hong Kong: FRM Hong Kong Limited which is licensed by the Securities and Futures Commission.
In Australia: FRM (Australia) Pty Limited (ABN 55 097 255 546; AFSL 240923), which is licensed by the Australian Securities & Investments Commission.
In South Korea: Financial Risk Management Korea Limited, which is registered with the Financial Services Commission as an Investment Advisor.

MSCI Copyright notice: Certain data reproduced in this document is the copyright of MSCI (2010). All rights are reserved. This information may only be used for your internal use,
may not be reproduced or redisseminated in any form and may not be used to create any financial instruments or products or any indices. This information is provided on an 'as is'
basis and the user of this information assumes the entire risk of any use it may make or permit to be made of this information. Neither MSCI, any or its affiliates or any other person
involved in or related to compiling, computing or creating this information makes any express or implied warranties or representations with respect to such information or the results
to be obtained by the use thereof, and MSCI, its affiliates and each such other person hereby expressly disclaim all warranties (including, without limitation, all warranties of
originality, accuracy, completeness, timeliness, non-infringement, merchantability and fithess for a particular purpose) with respect to this information. Without limiting any of the
foregoing, in no event shall MSCI, any of its affiliates or any other person involved in or related to compiling, computing or creating this information have any liability for any direct,
indirect, special, incidental, punitive, consequential or any other damages (including, without limitation, lost profits) even if notified of, or if it might otherwise have anticipated, the
possibility of such damages.
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Contacts

London

Financial Risk Management
Limited

7th Floor, The Adelphi

1-11 John Adam Street
London

WC2N 6HT

UK

T +44 (0)20 7968 6000

F +44 (0)20 7968 6299

Guernsey

FRM Investment Management
Limited

PO Box 173

Trafalgar Court, Admiral Park
St Peter Port, Guernsey

GY1 4HG, Channel Islands

T +44 (0)1481 703 100

F +44 (0)1481 703 101

www.frmhedge.com

© Financial Risk Management 2010

New York

FRM Americas LLC
888 Seventh Avenue
24th Floor

New York

NY10019

USA

T+1 212 810 2300
F+1212 810 2301

Seoul

FRM Investment Advisory Korea
Company Limited

Korea Limited

22nd Floor, Olive Tower

135 Seosomun-dong

Jung-gu, Seoul 100-737

Korea

T +82 (2) 727 3900

F +82 (2) 727 3930
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Tokyo

FRM International Limited
4th Floor, Sanno Park Tower
2-11-1 Nagatacho
Chiyoda-ku

Tokyo 100-6104

Japan

T +81 (0)3 5157 8280

F +81 (0)3 5157 8100

Sydney

FRM (Australia) Pty Limited
Level 15, City Freeholds House
15 Castlereagh Street

Sydney

NSW 2000

Australia

T +61 (0)2 9256 4900

F +61 (0)2 9233 4760

FRM

Hong Kong

FRM Hong Kong Limited
6810-11, 68th Floor

The Center

99 Queens Road
Central

Hong Kong

T +852 3962 5888

F +852 3962 5889
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