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Integrated Approach to
ALM, Risk Budgeting
and Alpha

Determining an appropriate risk budget for active management
has historically taken place without much regard to the
determination of the investment strategy. Yet adding active
management to the strategy has implications for the absolute
risk/return trade-off that lies at the heart of finding the right
long-term asset mix in the first place. In this paper we show how
the risk budget can be determined as integral part of an ALM
study, providing internal consistency between the long and short
term aspects of investment policy. The analysis also allows for
separation of a and B exposures.
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1. Introduction

The concept of “risk budget” has been used in recent years to provide a lodestar for active management of an
investment portfolio. The risk budget is traditionally expressed in terms of tracking error relative to a long-term
strategic benchmark, which in turn is determined by an Asset-Liability Management (ALM) study. But there
usually is a disconnect between the two, as the risk budget is determined exogenously, without regard to the
strategic benchmark or the ALM study.

An ALM study will determine the strategic benchmark by finding the optimal trade-off between absolute risk and
return, or functions thereof. For a defined benefit pension fund, for instance, the absolute risk/return trade-off
might consist of minimising the present value of contributions in the worst case, while ensuring maximum
expected funding ratio. The strategic benchmark that follows will embody this trade-off.

Yet by adding active management, and thus tracking error to this benchmark, the trade-off itself is altered. It is
therefore important to quantify the impact of active management on the absolute risk/return trade-off. In fact,

given the crucial nature of this trade-off, the determination of how much tracking error one can add should be
done within the context of an ALM study, and not as an afterthought.

The risk budget and strategic benchmark are interrelated: by adding a risk budget, the strategic benchmark
should change. This is because the risk profile of the allocations changes, which in turn affects the trade-off.
We can also calculate the information ratio that is required to make up for the additional risk that has been
introduced.

There is also a benefit from separating a and 3. Traditionally an ALM study has only resulted in finding an optimal
mix of long-term B exposures. Given that equity and bond market s can be modelled with more long-term
significance than q, this was a reasonable approach to take'. Now however we can incorporate largely
uncorrelated a at the ALM stage into the portfolio as well.

In section 2 we present the conceptual theoretical setting for this paper. We show in particular how in
ALM context a strategic benchmark (for B exposure) in combination with a risk budget w(for uncorrelated a) can
be derived.

1 By definition aiis uncorrelated with 3, and can come from a multitude of idiosyncratic sources. This makes the modelling of a much trickier and less reliable than (3.
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2. Conceptual Theoretical Setting
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The typical end result of an ALM study is presented in the picture above2. A range of alternative (3 only)
investment strategies is scored against an objective function (x-axis) and some downside criterion (y-axis).
Each point of the blue curve S represents the score for some strategy, ranging from extremely conservative (left
end) to highly aggressive (right end). One can now either simply recommend the minimum risk portfolio (MRP)
that scores best on the downside criterion. Alternatively, we can set a certain lower acceptable level for the
downside criterion and then maximise the objective. The resulting recommendation in this case will be the
acceptable risk portfolio (ARP), which is the point furthest to the right (maximising the objective function) while
staying above the acceptable risk level.

Note that the shape of the S-curve was not chosen arbitrarily. Although stylised in this section, this shape is
typical for most practical applications where the range of alternative strategies actually is some type of efficient
frontier3, the objective being related to either the mean or the upper tail of the return distributions and the
downside criterion to the lower tail. A trivial example would be to take as objective the expected return, and as
risk criterion worst case returns at a certain confidence level.

2 See for example Zenios (2006) and Zenios (2007) for a general description of ALM, which contains a number of papers on ALM theory and methodology as well as applications of
different ALM models to pension funds, banking, insurance companies and other fields.

3 Forexample, see Markowitz (1991).

Multi-Asset Solutions Research Papers Issue 2 July 2012 3



Integrated approach to ALM, Risk Budgeting and Alpha

2.2 Active

Having established the appropriate 3 for the portfolio, in a traditional setting the ALM study would be concluded
at this stage. The setting of a risk budget, if any, would take place entirely disjointed from this exercise*. That
approach is far from optimal, and the risk budget should be taken into account as it impacts the long-term
strategic risk profile.

We employ a two-step approach to overcome this:

i) Overlay an uncorrelated asset with volatility = 0O and a = O and investigate the effect this has on the strategy
and the risk/return trade off.

ii) Determine the level of a necessary to compensate for the additional volatility.

By starting off with the admixture of an uncorrelated asset with zero a and with volatility cO we can avoid having
to make assumptions on manager a. First of all one should realise that adding the overlay introduces new
volatilities on both the outcomes for the objective and the downside criterion. This effect is conceptually
represented by the circle areasb around the S-curve in the picture below. The radius of these circles is stylised
as 00. Now connecting the lower ends of this family of circles as the new downside levels leads to a
transformation of the S-curve to a new curve, labeled as TO,c0(S). The reason the TO,c0(S) in broad terms
results in a downward shift from the original S-curve is that the assumption of zero alpha does not affect the
expected value of the objective function, but it does worsen the worst-case outcome. In case the objective
function is not an expected value, but for instance a percentile in the upper tail of a distribution, the shift from the
S-curve to TO,c0(S) will not be a simple downward translation, but also be subject to more horizontal movement
in the graph.
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It is clear that the setting changes now. The previous MRP or ARP recommendations turn out to be irrelevant
or at least suboptimal since they were derived from the S-curve, which has been superseded by the
TO,00(S)-curve.

4 Forexample, see Engstrom (2008), Siegel (2003) and Anson (2004).
5The circular shape is used here only for illustrative purposes. In any given practical case the shape will be different.
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The new MRP and ARP are shown below.
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Note that the T-curve was derived from the S-curve by adding an uncorrelated asset to the original strategies.
In terms of its composition the new MRPT will typically be derived from a strategy close to the previous MRPS,
but this certainly does not hold for the new ARPT S), derived from a certain strategy SO, which in general will be
considerably more conservative than the original ARPS. One can easily see this also by their different positions
on the relevant curves.

Although by definition the new and the old ARP both have the same downside level, it is clear that in terms of the
objective the old ARP is superior as it lies further to the right in the graph. This is due to our zero a assumption for
the overlay, which has the net effect of adding volatility without any added value.

The next step is to add a to the overlay. A positive a will move the new ARP to the right and upwards, since it will
improve the situation on the downside and will also help in achieving the objective. A negative a will do exactly
the opposite. The green curve, labelled Ta0,00(S0) in the next picture represents this effect for a range of as.
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We highlight one particular point on this curve, namely the point where the value for the objective is equal to the
original ARPS. This point, labeled Ta0,c0(S0), shows superior behaviour with respect to the risk criterion.
Therefore, if active management is able to deliver a0 excess return within a tracking error of o0, or, equivalently
an Information Ratio of a0/c0, it is worthwhile to have SO as strategy and add an overlay with cO volatility, instead
of sticking passively to the original (more aggressive) ARPS. In each specific case one can assess the level of
this required Information Ratio and take decisions on that basis.

Note that the portfolio Ta0,c0(S0) is in fact the point on the Ta0,00(S)-curve that corresponds to the original
strategy SO, as shown in the graph below.
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In fact, there is a continuum of curves that we can calculate, depending on one of the parameters a, c and
strategies SO.
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2.3 Maximum Risk Budget

Another question we can answer using this methodology is whether there exists a maximum risk budget. Going
back to the zero a situation for the sake of prudence one can draw T-curves for increasing volatilities o for the
overlay. At a certain point the T-curve will end up tangent to the acceptable level. Going beyond that point will
lead to a situation where none of the T-curve portfolios satisfies the risk tolerance criterion. The T-curve will then
be entirely below the acceptable level.

Hence the maximum allowed volatility omax is reached when TO,o(S) is tangent to acceptable level with only
one portfolio satisfying the risk criterion. This portfolio is then the MRP and the ARP at the same time for
TO,omax(S).
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2.4 Set of Passive Portfolios Below Acceptable Risk Level

So far we have assumed that an ARP exists. However, this does not hold when the S-curve lies below the
acceptable risk level for the entire set of investment strategies as in the graph below. In this case the risk
criterion is not met by any of the strategies. Using passive management only, the analysis would be concluded
by selecting the MRP, which is the strategy closest to the acceptable risk level.
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By adding active management however, it is possible to find a strategy that still meets the risk criterion. Again,
we start by adding an uncorrelated asset with volatility cO and zero a. The resulting TO,00(S)-curve lies even
further below the acceptable risk level than the original S-curve. The choice of the optimal investment strategy
now depends on one’s confidence in active management, with minimal dependence on active management
resulting from the MRP on the T-curve. Starting from this point, we can calculate the amount of alpha amin
needed to reach the acceptable risk level. This is shown by the point Tamin,cO(MRPTO,o (S)). However, if it is
expected that more a can be generated by active management, a less conservative strategy can be used
instead, allowing for a higher upside potential. This is shown by the point Ta*,c0(S0), which lies on the
acceptable risk level and to the right of point Tamin,cO(MRPTO,o (S)).

2.5 Hedging

The final topic that we will address in this section is hedging. Hedging has the effect of lowering risk on the one
hand, but lowering the objective on the other hand as well, assuming that hedging has a cost. The S-curve will
shift up and to the left in this case. This is shown in the tripod below, where it is contrasted with the effect of
adding alpha, which improves both the worst case outcome as well as the upside potential.

Because hedging lowers the downside risk (the graph shifts upward), the ARP on the new curve (H-curve) will be
less conservative compared to the ARP on the original S-curve. Using a higher hedge ratio implies that at the
acceptable risk level, a higher objective value can be realised by applying a hedging strategy. As can be seen
from the graph below, the ARP shifts to the right with a higher objective value.
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The H-curve can obviously be used as the new starting point to apply the risk budgeting approach as presented
earlier. The next figure shows acceptable risk portfolios for increasing hedge ratios, based on a fixed risk budget.
Here, SO is the portfolio that corresponds to the ARP on some T-curve using a zero hedge ratio, while for
instance the 50% HR portfolio is the strategy corresponding to the ARP on that same T-curve using a 50%
hedge ratio.
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The graph below shows the combined effect of hedging and adding alpha.
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Although not too hard to visualise in the above stylised form, putting this concept into practice is not entirely
straightforward. In order to make the above concept work and showing its applicability in a practical setting, we
will have to go through a complete ALM analysis.

Multi-Asset Solutions Research Papers Issue 2 July 2012 10



Integrated approach to ALM, Risk Budgeting and Alpha

3. References

Anson, M., “Strategic versus Tactical Asset Allocation”,
Journal of Portfolio Management, Winter 2004.

Boender, G., Dert, C., Heemskerk, F. and Hoek, H., “A Scenario Approach of ALM, Handbook of Asset and
Liability Management”,

Volume 2: Applications and Case Studies, Chapter 18, 2007.

Engstrom, S., Grottheim, R., Norman, P. and Ragnartz, C., “Alpha-Beta-Separation: From Theory to Practice”,
available at SSRN: http://ssrn.com/abstract=1137673, 2008.

Markowitz, H.M., Portfolio Selection: “Efficient Diversification of Investments”, Second Edition, Blackwell, 1991.
Siegel, B. and Barton Waring, M., “The Dimensions of Active Management”,

Journal of Portfolio Management, Spring 2003.

Tsay, R., “Analysis of Financial Time Series”,

2nd Edition, John Wiley & Sons, 2005.

Zenios, S.A. and Ziemba, W., “Handbook of Asset and Liability Management”, Volume 1: Theory and
Methodology, Elsevier Publishers, 2006.

Zenios, S.A. and Ziemba, W., “Handbook of Asset and Liability Management”, Volume 2: Applications and Case
Studies, Elsevier Publishers, 2007.

Multi-Asset Solutions Research Papers Issue 2 July 2012 1



Integrated approach to ALM, Risk Budgeting and Alpha

ContactUs

EMEA

Wholesale GFSUKWholesaleSalesTeam@firststate.co.uk

Institutional GFSUKinstorelationships@firststate.co.uk

Australia

Wholesale GCFSGAMWholesaleDistribution@cha.com.au

Institutional GCFSGAMInstitutionalBusinessDevelopmentandRelationships@colonialfirststate.com.au
Asia

Institutional GFSIAsialnstitutionalBusiness@firststate.com.hk

Important Information
General Disclaimer
This documentis directed at persons of a professional, sophisticated, institutional or wholesale nature and not the retail market.

This document has been prepared for general information purposes only and is intended to provide a summary of the subject matter covered. It does not purport to be comprehensive or
to give advice. The views expressed are the views of the writer at the time of issue and may change over time. This is not an offer document, and does not constitute an offer, invitation,
investment recommendation orinducement to distribute or purchase securities, shares, units or ather interests or to enter into an investment agreement. No person should rely on the
content and/or act on the basis of any matter contained in this document.

This documentis confidential and must not be copied, reproduced, circulated or transmitted, in whole or in part, and in any form or by any means without our prior written consent. The
information contained within this document has been obtained from sources that we believe to be reliable

and accurate at the time of issue but no representation or warranty, express or implied, is made as to the fairness, accuracy or completeness of the information. We do not accept any
liability for any loss arising whether directly or indirectly from any use of this document.

References to “we” or “us” are references to Colonial First State Global Asset Management (CFSGAM) which is the consolidated asset management division of the Commonwealth Bank
of Australia ABN 48123 123 124. CFSGAM includes a number of entities in different jurisdictions, operating in Australia as CFSGAM and as First State Investments (FSI) elsewhere.

Past performance is not a reliable indicator of future performance.
Reference to specific securities (if any) is included for the purpose of illustration only and should not be construed as a recommendation to buy or

sell. Reference to the names of any company is merely to explain the investment strategy and should not be construed as investment advice or arecommendation to invest inany of those
companies.

Hong Kong and Singapore

InHong Kong, this documentis issued by First State Investments (Hong Kong) Limited and has not been reviewed by the Securities & Futures Commission in Hong Kong. In Singapore,
this documentisissued by First State Investments (Singapore) whose company registration numberis 196900420D. First State Investments and First State Stewart Asia are business
names of First State Investments (Hong Kong) Limited. First State Investments (registration number 53236800B) and First State Stewart Asia (registration number 53314080C) are
business divisions of First State Investments (Singapore). Version: 3 (21March 2016)

Australia
InAustralia, this document is issued by Colonial First State Asset Management (Australia) Limited AFSL 289017 ABN 89 114194311,
United Kingdom and European Economic Area (“EEA”)

Inthe United Kingdom, this document is issued by First State Investments (UK) Limited which is authorised and regulated in the UK by the Financial Conduct Authority (registration
number143359). Registered office: Finsbury Circus House, 15 Finsbury Circus, London, EC2M 7EB, number 2294743,

Outside the UK within the EEA, this documentis issued by First State Investments International Limited which is authorised and regulated in the UK
by the Financial Conduct Authority (registration number 122512). Registered office 23 St. Andrew Square, Edinburgh, Midlothian EH2 1BB number SC079063.
Middle East

In certain jurisdictions the distribution of this material may be restricted. The recipientis required to inform themselves about any such restrictions and observe them. By having
requested this document and by not deleting this email and attachment, you warrant and represent that you qualify under any applicable financial promotion rules that may be applicable
toyou toreceive and consider this document, failing which you should return and delete this e-mail and all attachments pertaining thereto.

Inthe Middle East, this material is communicated by First State Investments International Limited which is regulated in Dubai by the DFSA as a Representative Office.
Kuwait

If in doubt, you are recommended to consult a party licensed by the Capital Markets Authority (“CMA”) pursuant to Law No. 772010 and the Executive Regulations to give you the
appropriate advice. Neither this document nor any of the information contained herein s intended to and shall not lead to the conclusion of any contract whatsoever within Kuwait.

UAE - Dubai International Financial Centre (DIFC)
Within the DIFC this material is directed solely at Professional Clients as defined by the DFSA’s COB Rulebook.
UAE (ex-DIFC)

By having requested this document and / or by not deleting this email and attachment, you warrant and represent that you qualify under the exemptions contained in Article 2 of the
Emirates Securities and Commodities Authority Board Resolution No 37 of 2012, as amended by decision No 13 0of 2012 (the "Mutual Fund Regulations”). By receiving this material you
acknowledge and confirm that you fall within one or more of the exemptions contained in Article 2 of the Mutual Fund Regulations.

Copyright © (2016) Colonial First State Group Limited
Allrights reserved.

Multi-Asset Solutions Research Papers Issue 2 July 2012 12

LW SEN0038



