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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 α and β 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 α and β. Traditionally an ALM study has only resulted in finding an optimal
mix of long-term β exposures. Given that equity and bond market βs can be modelled with more long-term
significance than α, this was a reasonable approach to take1. Now however we can incorporate largely
uncorrelated α 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 β exposure) in combination with a risk budget w(for uncorrelated α) can
be derived.

1 By definition α is uncorrelated with β, and can come from a multitude of idiosyncratic sources. This makes the modelling of α much trickier and less reliable than β.
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2. Conceptual Theoretical Setting
2.1 Passive
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The typical end result of an ALM study is presented in the picture above2. A range of alternative (β 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 S ee 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 For example, see Markowitz (1991).
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2. 2 Active

Having established the appropriate β 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 exercise4. 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 = σ0 and α = 0 and investigate the effect this has on the strategy
and the risk/return trade off.
ii) Determine the level of α necessary to compensate for the additional volatility.
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By starting off with the admixture of an uncorrelated asset with zero α and with volatility σ0 we can avoid having
to make assumptions on manager α. 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 areas5 around the S-curve in the picture below. The radius of these circles is stylised
as σ0. 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 T0,σ0(S). The reason the T0,σ0(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 T0,σ0(S) will not be a simple downward translation, but also be subject to more horizontal movement
in the graph.

S-curve
T 0,σ0(S)-curv e

σ0
BAD

GOOD
Objective

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
T0,σ0(S)-curve.

4 For example, see Engstrom (2008), Siegel (2003) and Anson (2004).
5 The 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. MRP T 0,σ (S)
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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 S0, 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 α assumption for
the overlay, which has the net effect of adding volatility without any added value.
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The next step is to add α to the overlay. A positive α 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 α will do exactly
the opposite. The green curve, labelled Tα0,σ0(S0) in the next picture represents this effect for a range of αs.
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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 Tα0,σ0(S0), shows superior behaviour with respect to the risk criterion.
Therefore, if active management is able to deliver α0 excess return within a tracking error of σ0, or, equivalently
an Information Ratio of α0/σ0, it is worthwhile to have S0 as strategy and add an overlay with σ0 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.
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Note that the portfolio Tα0,σ0(S0) is in fact the point on the Tα0,σ0(S)-curve that corresponds to the original
strategy S0, 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 α, σ and
strategies S0.
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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 α situation for the sake of prudence one can draw T-curves for increasing volatilities σ 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.
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Hence the maximum allowed volatility σmax is reached when T0,σ(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
T0,σmax(S).
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2.4 Set of Passive Portfolios Below Acceptable Risk Level
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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 σ0 and zero α. The resulting T0,σ0(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 αmin
needed to reach the acceptable risk level. This is shown by the point Tαmin,σ0(MRPT0,σ (S)). However, if it is
expected that more α 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 Tα*,σ0(S0), which lies on the
acceptable risk level and to the right of point Tαmin,σ0(MRPT0,σ (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.

Increased Hedge

Increased Alpha

Increased Tracking Error budget
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, S0 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.

β+α+LH -curve
Acceptable
Risk Strategy

Liability
Hedging

UNACCEPTABLE

Risk criterion

ACCEPTABLE

Minimum Risk Stategy

Adding

BAD

α

β-only -curve

GOOD
Objective

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.
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